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Preamble

There are catastrophes in which a society is destroyed, catastrophes in which a society
survives, and a stranger class of catastrophe in which society continues while the future that
gave its continuation meaning has disappeared. Harry Martinson’s Aniara belongs to this
third class. Its central catastrophe is not exhausted by ecological devastation, technological
failure, exile, isolation, or death. The passengers aboard Aniara remain alive after the decisive
event. The vessel continues to function. Food can still be distributed, corridors traversed,
commands issued, relationships formed, ceremonies performed, memories recalled, and years
counted. What has been lost is something less immediately visible and sociologically more
profound: the connection between present action and a collectively reachable destination.

A society ordinarily lives not only in the state it presently occupies but within a field of
states that its members believe can follow from it. Education assumes adulthood. Saving as-
sumes future expenditure. Government assumes conditions capable of being governed toward
preferred outcomes. Punishment assumes a subsequent social order in which punishment has
meaning. Work assumes products, wages, purposes, or beneficiaries. Travel assumes arrival.
Reproduction assumes generations. Political projects assume futures sufficiently open that
collective action can distinguish one outcome from another. Even ordinary disappointment
presupposes alternatives, because to be disappointed is to compare what occurred with some-
thing else that might plausibly have occurred. Human societies are therefore not organized
exclusively around actuality. They are organized around reachability.

Aniara performs the extraordinary thought experiment of removing that structure without
immediately removing society itself. The spacecraft is diverted from its intended course.
Mars ceases to be a destination. Earth cannot be regained. Yet Aniara does not immediately
explode, freeze, starve, or disappear. The passengers are given time to understand what
has happened. More importantly, they are given time to construct a society after it has
happened. The result is not merely a survival narrative. It is an experiment concerning
institutions after purpose, authority after controllability, memory after loss, ritual after
prediction, sexuality after futurity, reason after agency, and identity after the environmental
conditions that once stabilized identity have disappeared.

This monograph approaches Aniara as a sociology of the unreachable future. Its concern
is not to reduce Martinson’s poem to a single theoretical system, nor to claim that the work
secretly anticipates a contemporary formal vocabulary. Literary works survive precisely
because they exceed the conceptual instruments brought to them. The objective is instead
to use the extraordinary bounded world of Aniara as a theoretical laboratory. The ship
permits questions that are normally dispersed across ecological sociology, political theory,
cybernetics, information theory, institutional analysis, sociology of religion, theories of
memory, social construction, risk studies, and the philosophy of technology to appear within
a single continuously evolving social system.
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The argument proceeds from a sequence of concepts: distinction, information, entropy,
repair, admissibility, reachability, and continuation. A distinction is some difference that
remains consequential to a system. Information concerns the detection and transmission of
such differences. Entropy, in the broad sense employed here, concerns the erosion, uncertainty,
or proliferation of possibilities surrounding distinctions. Repair consists of operations by
which threatened distinctions are restored, reconstructed, substituted, or rendered recoverable.
Admissibility concerns the region of states within which a system can continue to function
without violating its constitutive constraints. Reachability concerns which future states can
actually be attained from the present state under available transformations. Continuation
concerns something stronger than persistence: the preservation of sufficient recoverable
distinction through change that a later state can meaningfully stand in continuity with an
earlier one.

These concepts become especially revealing when separated. A system may be admissible
without possessing its desired future. It may persist without meaningfully continuing. It may
exercise power without possessing agency over the variable that matters. It may accumulate
information that it cannot integrate. It may successfully repair local disturbances while
moving irreversibly toward global failure. It may preserve an institution after the institution’s
founding purpose has become impossible. It may adapt so successfully to catastrophe that
catastrophe becomes normal.

Aniara is the vessel in which these separations become visible.

The central proposition of this book can therefore be stated simply:

Local admissibility does not imply global reachability.

A society can remain viable here while having nowhere to go.
From this follows a second proposition:

Persistence does not imply continuation.

Something may continue to exist while progressively losing the distinctions that made its
existence intelligible as the same project, institution, culture, or identity.
And from these follows a third:

Repair preserves difference, but not every repair restores the lost future.

This final qualification is essential. Much of what occurs aboard Aniara is repair. Artificial
cycles of day and night are repairs. Mima is a repair. Political authority is a repair. Ritual
is a repair. Erotic community is a repair. Rational inquiry is a repair. Memory is a repair.
Narrative is a repair. None of these returns the ship to Earth or brings it to Mars. They
preserve other distinctions instead. Society survives by changing the object of repair.

The darkest possibility raised by Aniara is therefore not simply that civilization can
fail. Civilizations have failed before, and societies have always known that possibility. The
more unsettling possibility is that civilization can adapt to the failure of its own future.
Institutions can stabilize inside catastrophe. Rituals can acquire meaning there. Children can
inherit it. Authority can normalize it. Knowledge can classify it. Memory can domesticate it.
What was initially experienced as an intolerable deviation can become the baseline against
which later deviations are measured.

The history of Aniara is consequently a history of recursive normalization, in which the
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emergency becomes an environment, the environment becomes a society, the society becomes
a memory, and the memory becomes a story that continues after the ship itself does not.



Abstract

Harry Martinson’s 1956 epic poem Aniara imagines a spacecraft carrying thousands of
human refugees from a devastated Earth toward Mars. After an avoidance manoeuvre
and subsequent loss of navigational control, the vessel is displaced onto a trajectory from
which neither its destination nor its origin can be recovered. The passengers nevertheless
remain alive for years and eventually decades. This peculiar separation between immediate
viability and ultimate destination makes Aniara an unusually powerful sociological thought
experiment. The decisive catastrophe is not immediate physical extinction but the collapse
of collective reachability: society continues after the future around which its institutions
were organized has ceased to be attainable.

This monograph develops a sociology of unreachable futures through a sustained inter-
pretation of Aniara and its later cultural transformations. It treats the ship as a bounded
social laboratory in which political authority, technological mediation, artificial memory,
ritual, sexuality, rationalization, collective identity, ecological guilt, generational change,
and cultural transmission can be examined under conditions of irreversible trajectory loss.
Particular attention is given to Mima, the technological intelligence through which pas-
sengers encounter reconstructed experiences of Earth. Mima is interpreted not merely as
entertainment, simulation, or artificial intelligence, but as a collective repair system and diag-
nostic boundary mediating between civilization and its representation of itself. Her eventual
collapse after witnessing terrestrial destruction is analyzed as a limiting case of epistemic
admissibility: an observer may encounter information whose successful incorporation exceeds
the organizational conditions under which that observer can continue to exist.

The theoretical argument distinguishes local admissibility from global reachability. Let
z; denote the state of a social system at time ¢, let A denote its admissible region, let
R(z¢) denote the set of states reachable from z, and let G denote a collectively represented
destination or goal. Aniara’s defining condition can then be expressed as

zp €A and G ¢ R(zy).

The system remains locally viable while its defining destination is globally inaccessible.
This condition generates a series of sociological consequences. Institutions continue to regulate
behavior after losing the capacity to produce their foundational outcome. Political power
therefore separates from effective steering. Scarcity migrates from access to destinations
toward access to information, authority, intimacy, recognition, memory, and symbolic
consolation. Ritual emerges not simply as irrationality but as a low-resource technology of
synchronization and distinction maintenance. Sexuality and reproduction become alternative
modes of embodied continuation. Rationalization attempts to recover explanatory order
when practical agency has contracted. Artificial representations of Earth preserve distinctions
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that the physical environment no longer supplies.

The monograph interprets these responses as heterogeneous repair operators. If 9i;
denotes a social operation that preserves or reconstructs some threatened distinction, then
the persistence of society aboard Aniara may be represented schematically as an iterated
sequence

Tign =RpoRy_10--- oml(xt)-

Crucially, the object preserved by a repair need not be the object originally lost. A ritual
cannot restore Mars, but it can restore temporal differentiation and collective synchronization.
Mima cannot restore Earth, but she can preserve experiential access to terrestrial memory.
Political authority cannot steer the vessel home, but it can preserve behavioral regularity.
FErotic community cannot recover the lost trajectory, but it can preserve intimacy, embodiment,
and biological possibility. Repair therefore permits local continuation even when global
restoration is impossible.

This produces the paradox at the center of the analysis: successful adaptation can stabilize
catastrophic conditions. As repaired states become the initial conditions of subsequent repairs,
deviation becomes baseline. Aniara gradually ceases to be experienced only as a broken
transportation system and becomes an inherited social world. The distinction between
emergency and normality is itself repaired until the emergency becomes normal.

The later sections of the monograph distinguish survival, persistence, identity, and
continuation. Continuation is defined not as unchanged endurance but as preservation
of recoverable distinction through transformation. A system can persist physically while
losing the differences that made it intelligible as the same project. Conversely, a distinction
can continue after the material system in which it originated has disappeared. This latter
possibility becomes especially significant in the cultural history of Aniara. Martinson’s poem
was subsequently reconstructed through music, film, criticism, and continuing interpretation.
Each transformation alters the representation while preserving enough structure for Aniara
to remain recognizable across media and generations.

The ultimate sociological problem posed by Aniara is therefore not simply whether
humanity survives. It is what, exactly, survives when a society survives; what can be
repaired when restoration is impossible; how institutions behave after their destination
disappears; and under what conditions persistence remains meaningful enough to constitute
continuation. Aniara’s passengers cannot return home, yet they repeatedly reconstruct home
as memory, simulation, ritual, language, desire, and narrative. Their physical trajectory
becomes progressively more remote from everything that once defined them, while their
social life becomes increasingly devoted to preserving distinctions inherited from the world
they have irreversibly left behind.

The resulting thesis is that societies should be understood not only as configurations of
present relations but as systems organized within represented spaces of possible continuation.
The contraction of those spaces can transform political legitimacy, institutional function, cul-
tural meaning, identity, and social repair long before immediate material viability disappears.
Aniara thereby reveals a form of catastrophe that conventional models of collapse can easily
overlook: a society may remain locally stable, institutionally complex, culturally productive,
and biologically alive while the future that once made those achievements meaningful has
already become unreachable.
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Chapter 1

The Sociology of Unreachable
Futures

1.1 Society Exists Partly in What Has Not Yet Happened

Sociology has traditionally been concerned with relations among persons, institutions,
classes, organizations, norms, technologies, and systems that exist in the present or can be
reconstructed from the past. Yet every functioning society is also organized around states
that do not exist. A university contains classrooms, administrators, students, examinations,
buildings, records, and rules, but much of its organization is intelligible only because
graduation lies somewhere in the represented future. A pension system acts upon income in
the present because retirement is treated as reachable. A government borrows because future
revenues are expected to exist. A household saves because later expenditure remains possible.
A legal sentence is meaningful partly because some social condition is expected to follow
punishment. Infrastructure is constructed for populations that may not yet exist. Children
are educated for roles they do not yet occupy. Promises, contracts, investments, plans,
careers, marriages, migrations, revolutions, scientific programmes, and political movements
all contain implicit propositions about the future.

Society therefore extends beyond its present configuration. It occupies what may be
called a represented reachability field: a structured collection of states that members of a
society regard as sufficiently attainable for present action to be organized in relation to
them. Such representations need not be accurate. Indeed, much political and economic
activity concerns disagreement over which futures are possible, desirable, probable, or worth
sacrificing for. The essential point is that future states can exert causal effects upon present
behavior without yet existing. A person studies because of an anticipated profession. A state
mobilizes because of an anticipated threat. A corporation invests because of an anticipated
market. A religious community acts because of an anticipated eschatology. An ecological
movement organizes because of anticipated environmental conditions. The future becomes
socially operative through representation.

This observation complicates any purely synchronic account of social organization. A
society cannot be described completely by listing the relations currently instantiated among
its members because many of those relations derive their meaning from trajectories connecting
the present to imagined later states. Two physically identical actions can have radically
different social meanings according to the future toward which they are understood to



contribute. Waiting in a line may be rational when the line leads somewhere and absurd
when the destination has disappeared. Saving food may constitute prudent conservation
when resupply is expected and ritualized postponement when no later population can benefit
from it. Obedience may appear legitimate when authority can coordinate action toward a
common objective and theatrical when authority retains commands but loses influence over
the objective itself.

The social future is consequently not an optional cultural ornament attached to material
organization. It is part of the organization.

This is the first reason Aniara is sociologically unusual. Its decisive event separates the
continuation of present organization from the reachability of the future that justified that
organization. Aniara remains a spacecraft after it can no longer meaningfully perform the
journey for which it was constructed. Its passengers remain passengers after there is no
reachable destination at which they can arrive. Its command structure continues to issue
commands after the principal trajectory has escaped meaningful command. Time continues
to pass, yet the ordinary relationship between passing time and approaching arrival has been
broken.

The passengers have not merely become lost. They inhabit a society whose fundamental
verbs have become unstable. To travel ordinarily implies a relationship between departure
and arrival. To be a passenger implies transportation. To navigate implies that intervention
can discriminate among destinations. To wait implies that the awaited condition can occur.
Once these implications fail, the vocabulary may persist while the practical relations that
stabilized its meanings disappear.

The sociological problem therefore begins before physical extinction. It begins when
society discovers that some of its most important future-directed distinctions no longer
correspond to reachable transformations of the world.

1.2 Catastrophe Is Not the Same as Destruction

The word catastrophe easily evokes spectacular destruction. Cities burn, infrastructures fail,
governments collapse, populations die, and the familiar environment disappears. Such events
are unquestionably catastrophic, but their visibility can obscure another form of catastrophe
whose effects are initially less dramatic. A system may lose its future before losing its present.

Consider a system occupying state x; at time t. Suppose there exists some set A
containing the states compatible with its immediate continued operation. We shall call this
the system’s admissible region. If

ﬂ?tGA,

then the system is presently capable of continuing under its constitutive constraints. For
a spacecraft this might mean that pressure, temperature, energy, food, structural integrity,
and life-support remain within survivable bounds. For a society it might additionally mean
that coordination, communication, role allocation, and sufficiently stable expectations remain
possible.

Immediate catastrophe in the conventional sense can be represented by departure from
this region:



Tt+41 ¢ A.

A hull rupture, complete life-support failure, or sufficiently severe collision could produce
precisely this result. The society and perhaps the biological population would cease to be
viable because the next state violates conditions required for their persistence.

Aniara presents a more interesting case. The vessel remains within its local admissible
region:

Tt+1 € Aa

while its intended destination G ceases to belong to the states reachable from its new
trajectory:

G ¢ R($t+1).

Here R(z) denotes the reachability set associated with state z: the collection of future
states that can be obtained from z through available transformations subject to the relevant
physical, technological, biological, and social constraints.

The defining condition is therefore

neA A G¢R().|

The system is viable, but its destination is not.

This condition will be called reachability catastrophe. It differs from immediate destruction
because the system may possess considerable time, resources, organizational complexity, and
internal freedom after the catastrophe has occurred. Indeed, those residual capacities are
precisely what make the resulting sociology possible. If Aniara were destroyed immediately
after losing course, there would be almost no sociology of the ship to study. The extraordinary
premise is that thousands of persons are given years in which to inhabit the consequences of
an event that has already removed their intended collective future.

The catastrophe is therefore temporally asymmetric. Physically, much of the system
remains intact. Teleologically, something has already ended.

1.3 The Difference Between Probability and Reachability

Reachability should not be confused with probability. A future can be improbable while re-
maining reachable, and a future can be treated as probable while being physically unreachable
because the model assigning the probability is wrong.

Suppose y is some future state. A probability distribution might assign

Py |x) =¢, 0<ex 1.

The event is unlikely but not excluded. A difficult scientific discovery, an improbable
election result, an unusually long life, or an unlikely rescue may belong to this category.
Actors can rationally disagree over the magnitude of €, and new evidence can revise it.

Unreachability is stronger. If

y ¢ R(xe),



then no admissible sequence of available transformations leads from x; to y. Within
the model under consideration, the question is no longer how unlikely the outcome is. The
relevant path does not exist.

This distinction matters sociologically because hope frequently operates in the interval
between low probability and zero reachability. Human beings can endure extraordinarily
poor odds when they believe some path remains. Conversely, the transition from “almost
impossible” to “impossible” can produce a social discontinuity much larger than the numerical
difference appears to suggest.

If the estimated probability of rescue falls from 0.02 to 0.01, behavior may change
gradually. If actors become convinced that rescue has moved from 0.01 to an effectively
unreachable state, the meaning of waiting itself changes. The quantitative difference may
appear small while the categorical difference is enormous.

This suggests that social systems do not respond only to probabilities. They respond to
the topology of perceived possibility.

A society whose members believe

G € R(xy)

inhabits a different social world from one whose members believe

G ¢ R(xt)a

even when their immediate material conditions are identical.

Aniara’s catastrophe therefore contains an epistemic transition as well as a physical one.
The trajectory changes first. Understanding catches up later. For some interval the actual
reachable set and the socially represented reachable set diverge.

Let

Ry(x)

denote the reachability set represented by actors at time ¢, while

Rt(l‘)

denotes the reachability set permitted by the relevant physical constraints. Then the
early crisis aboard Aniara can be represented as

G ¢ Ry(z) while G eRy(x).

The destination has disappeared physically before it disappears socially.
This discrepancy is one of the most important quantities in the present theory.

1.4 Institutional Lag

Institutions cannot ordinarily update as rapidly as the physical world can change. Their
categories, procedures, offices, expectations, vocabularies, and legitimating narratives were
constructed under earlier conditions. When those conditions change abruptly, institutions
continue to execute operations whose assumptions may no longer hold.

Define the discrepancy between represented and actual reachability schematically as



Ag(t) = d(ﬁt,Rt> :

where d is some appropriate measure of difference between reachable-state representations.
The exact mathematical form will depend upon the application. The sociological meaning
is straightforward. Large Ag indicates that actors or institutions are organizing behavior
around futures substantially different from those actually available.

This discrepancy may be innocent. Every plan contains uncertainty. No institution
possesses complete knowledge of its reachable states. The important case occurs when the
discrepancy is systematic, consequential, and resistant to correction.

Institutional lag can then be defined as persistence of organizational structures derived
from an obsolete reachability model after the environment has materially altered the reachable
set.

Aniara offers an extreme case because the change is effectively irreversible. On Earth,
failed plans can often be replaced with new plans operating in a still-rich possibility space.
A lost election permits another election. A failed company leaves other employment. A
destroyed building can sometimes be rebuilt. A delayed journey can be rescheduled. The
significance of these events depends upon circumstances, but alternative paths ordinarily
remain conceivable.

Aniara instead undergoes a contraction so severe that the principal destination disappears
without an equivalent substitute. The institution called a spacecraft survives while trans-
portation toward its intended destination does not. This creates an extraordinary problem of
institutional identity. If an institution persists after its defining function becomes impossible,
what exactly is persisting?

The question will recur throughout this book.

1.5 Destination as a Social Institution

A destination is easily mistaken for a coordinate. Sociologically, however, destinations are
institutions.

Mars aboard Aniara is not merely a position in astronomical space. It organizes ex-
pectations, schedules, authority, sacrifice, patience, identity, and tolerable discomfort. The
passenger accepts the temporary artificiality of the vessel because the journey has a termi-
nus. A cramped cabin has one meaning when occupied during transit and another when it
constitutes the remainder of one’s possible world. A corridor designed for transportation
acquires another significance when no destination lies beyond the transportation system.

The destination therefore participates causally in the organization of the present despite
being spatially absent.

We can express this by allowing action a; to depend not only upon present state x; but
upon a represented future G:

ay = F(Jit, G),

where 7 represents some policy, practice, norm, or behavioral rule. If G changes,
disappears, or becomes unreachable, the same present state can generate different action.
More realistically, social action depends upon an entire represented reachable set:



ay = W(l’t,ﬁt(:(}t)> :

This formulation makes visible something often hidden in ordinary social analysis. People
act partly in response to futures that exist only as structured possibilities.

The removal of a destination can therefore alter social organization without immediately
altering material resources. The beds are the same beds. The food is the same food. The
walls are the same walls. Yet their social meanings have changed because their positions
within expected trajectories have changed.

This is why the first days after an irreversible catastrophe can differ so profoundly from
the days immediately before it even when the material environment has barely changed.

1.6 Temporal Architecture and the Meaning of Waiting

A reachable future structures time.
Before the accident, each passing day aboard Aniara subtracts one day from the expected
duration of the journey. Time possesses directional social meaning:

Tremaining(t + 1) < Tremaining(t)-

The passengers may be bored, frightened, nostalgic, or uncomfortable, but the passage of
time itself performs work. Merely remaining alive brings them closer to arrival.

After reachability collapse, this temporal structure disappears. A day survived no longer
implies a day closer to Mars. Duration accumulates without convergence.

This difference can be represented by a progress function

p(t) = d(xtv G)7
where d measures some effective distance from the goal. Under ordinary successful travel,

dp
E<0'

The system approaches its destination.
After Aniara’s trajectory becomes irrecoverable, ordinary chronological progression no
longer guarantees teleological progression. One may have
dt

dp
— hil — >0
d7'>0 while 720

where 7 denotes experienced duration. Time advances while arrival does not approach.

This is not merely a navigational fact. It transforms waiting into a different social
practice.

Waiting normally derives meaning from an anticipated transition. One waits for some-
thing. When the anticipated transition becomes unreachable, waiting can survive behaviorally
while losing its original object. The body continues through routines developed for transit,
but transit itself has become indefinite.

Society must then repair time.

Artificial dawn and sunset, anniversaries, ceremonies, schedules, meals, work cycles,
commemorations, sexual rhythms, religious calendars, and eventually generational succes-



sion become mechanisms through which undirected duration is partitioned into socially
distinguishable intervals. Time ceases to derive its principal structure from approaching a
destination and must acquire structure internally.

The clock remains after the journey has disappeared.

1.7 The Reachability Horizon

Every social system possesses some practical horizon beyond which its representations become
increasingly speculative. No person or institution knows the complete future. Reachability
therefore always has epistemic limits.

Let

Hy(7)

denote the socially represented horizon of consequential possibilities at temporal distance
7. In ordinary circumstances, uncertainty tends to increase with 7. Near futures may be
comparatively constrained, while distant futures branch.

Aniara reverses this familiar structure in a peculiar way. The distant future becomes
not increasingly rich but increasingly empty with respect to the original destination. The
passengers may imagine countless internal events, but the macroscopic trajectory constrains
them within a narrowing class of meaningful outcomes.

Thus there are at least two forms of openness. There is internal social openness,
concerning the diversity of states that can arise within the ship, and external trajectory
openness, concerning the states to which the ship itself can be brought.

We may write

Rsocial(xt)

for the former and

Rtrajectory (xt)

for the latter.
Aniara can possess

‘Rsocial (xt) ‘ >1

while simultaneously possessing an extremely constrained external trajectory.

People can fall in love, form cults, fight, study, remember, reproduce, govern, rebel,
despair, and invent. Yet none of these transformations returns the vessel to its lost destination.

This distinction is indispensable because it prevents a simplistic identification of unreach-
ability with determinism. Aniara’s passengers still possess agency. What changes is the scale
and domain over which that agency remains consequential.

The tragedy is not that no choices remain.

The tragedy is that an enormous number of choices remain while the choice that matters
most has disappeared.



1.8 Local Agency and Global Impotence

This separation allows a more precise analysis of power. Suppose the state of Aniara can be
decomposed into internal and trajectory variables:

ry = (8¢, 21),

where s; represents social and internal technical conditions and z; represents the macro-
scopic trajectory.

Institutional interventions u; may retain substantial influence over s:

05411
i, # 0,

while possessing negligible influence over the destination-relevant component:

Oz1
aut

Authority can therefore remain effective locally while becoming impotent globally.

This condition will later become central to the analysis of governance aboard Aniara.
For the present it establishes a general principle: agency is indexed to variables. To say that
an actor “has power” without specifying what states that power can alter is incomplete.

A captain who can imprison a passenger but cannot alter the ship’s destination possesses
genuine power. Yet that power does not imply control over the collective trajectory.

Likewise, a passenger who can choose a lover, occupation, ritual, or intellectual commit-

~ 0.

ment retains genuine agency. Yet none of those choices necessarily expands the macroscopic
reachable set.

This gives us a first formal distinction between local agency and global reachability.

Definition 1.1 (Local Agency). An actor or institution possesses local agency over variable
s when there exists an available intervention u such that

Fy(z,u1) # Fs(z,uz)

for at least two admissible interventions w1, us.

Definition 1.2 (Global Reachability). A goal state G is globally reachable from x when
there exists an admissible sequence of interventions

U = (ug,u1,...,up)

such that
FM(z,U) € G.
Local agency does not imply global reachability.

Proposition 1.3 (Agency—Reachability Separation). There exist systems for which actors
possess nontrivial local agency at every time t while a collectively desired goal G remains
globally unreachable.



Proof. Let the system state decompose as x = (s, z), and suppose admissible controls u alter
s but not z. Thus there exist uq, us such that

Fy(z,u1) # Fy(z,u2),

establishing local agency. Suppose further that membership in goal set G requires z = z*,
while the uncontrolled trajectory of z satisfies

2 £ 2

for every future ¢. Since no admissible u alters z, no control sequence can produce a state
in G. Hence local agency exists while G remains globally unreachable. O

Aniara is sociologically interesting precisely because the proposition is not merely abstract.
It describes the lived structure of the ship.

1.9 The Social Consequences of a Contracted Future

When reachability contracts, present goods change value. Resources that were important
because they enabled one future may lose importance, while resources capable of maintaining
local distinctions become more valuable.

On Earth, wealth can purchase mobility, privacy, education, treatment, leisure, protection,
status, and access to different environments. Aboard an irrecoverably drifting vessel, some
of these dimensions remain while others collapse. No private fortune can purchase a return
trajectory if such a trajectory is physically unavailable. In that dimension the reachable sets
of passengers converge.

If R; denotes the reachable set available to individual ¢, then for some destination variable

2

REZ) ~ Rgz)

for all passengers 1, j.

Everyone is equally unable to return home, which does not eliminate inequality so much
as relocate it.

Scarcity can migrate toward access to information, private space, institutional authority,
psychological relief, Mima, sexual partners, social recognition, religious office, protection,
memory, and the capacity to define what counts as reality. A contraction of one reachability
dimension can therefore increase the importance of distinctions along another.

This process will later permit us to connect Aniara with a broader theory of fiscal and
social reachability. Wealth and status matter partly because they alter the volume and
structure of accessible futures. When a dominant external constraint makes an important
future universally inaccessible, existing hierarchies may lose some functions while generating
new ones around the remaining dimensions of maneuver.

Catastrophe does not necessarily abolish stratification; it changes what stratification can
buy.
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1.10 Repair After Restoration Becomes Impossible

The concept of repair is easily restricted to restoration: something breaks, and repair returns
it to its previous state. That definition is too narrow for social systems.
Suppose a system occupies state xy, suffers perturbation P, and enters state

A restorative repair would attempt to construct an operation R such that

But if x; is no longer reachable, repair must change its object.

A society may preserve a threatened distinction without restoring the material conditions
under which that distinction originally arose. A refugee community can preserve language
without preserving territory. A religious community can preserve ritual after the political
order in which the ritual originated has disappeared. A family can preserve memory of a
deceased member without restoring the person. An institution can preserve procedures after
the original technological environment has changed. Cultural continuation is full of such
non-restorative repairs.

Aniara radicalizes this phenomenon.

Earth cannot be restored aboard the ship, but terrestrial experience can be reconstructed.
The natural alternation of day and night cannot be restored, but artificial temporal cycles
can preserve the distinction. The original journey cannot be restored, but social routines
can preserve the organization developed during it. Collective confidence cannot be restored
indefinitely, but ritual can create synchronization. The lost environment cannot be recovered,
but memory can preserve differences between what was and what is.

We therefore require a broader definition.

Definition 1.4 (Repair). A repair is an operation that increases the recoverability or
persistence of a threatened distinction under changed conditions.

This definition does not require return to the original state.
Let D denote a distinction and let

p(D,x) € [0,1]

represent its recoverability in state x. An operation R qualifies as repair with respect to
D whenever

p(D,R(z)) > p(D, ).

A repair may therefore preserve one distinction while abandoning another.

This will become crucial when we examine Aniara’s successive institutional transforma-
tions. Religion, sexuality, reason, simulation, government, memory, and narration do not
solve the same problem. They preserve different threatened differences.

The question “Did the repair work?” is therefore incomplete.

We must ask:

What did the repair preserve?
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1.11 Recursive Repair and the Normalization of Catastrophe

Once repair is understood non-restoratively, another consequence follows. A repaired state
becomes the initial condition of subsequent repair.
Suppose

Ir = 9{1 (P(l‘o))

A later perturbation does not generally act upon xg. It acts upon x;. The next repair
therefore yields

To = mQ(PQ(Z'l)).

After n transformations,

Ty =Ry 0P, 0---0NR9 0 PyoRy o Pr(xp).

The original state may become increasingly irrelevant as an operational reference point.
What was initially an emergency adaptation becomes inherited infrastructure. Later actors
encounter the repaired system as their environment rather than as a deviation.

This produces one of the central sociological propositions of the monograph:

Proposition 1.5 (Recursive Normalization). If each successful repair preserves local ad-
missibility without restoring a lost global goal, then repeated repair can stabilize a system
increasingly distant from its original trajectory.

The proposition explains why adaptation should not automatically be identified with
recovery.

A society may become extremely competent at surviving conditions it once regarded as
intolerable, and that competence can make those conditions more durable still.

Aniara gradually ceases to be merely a damaged vessel awaiting correction. It becomes a
world. Roles stabilize inside it. Memories accumulate inside it. People age inside it. Rituals
become meaningful because they have histories inside it. Generations can inherit conditions
their predecessors experienced as catastrophic.

At that point, asking whether society has “returned to normal” becomes conceptually
mistaken.

Normality has moved.

1.12 Persistence and Continuation

This brings us to the final distinction required for the remainder of the monograph.

Persistence is not continuation.

A rock can persist. A corpse can persist. An abandoned institution can remain legally
registered. A machine can continue operating after its purpose disappears. A bureaucracy
can preserve procedures that no longer achieve their intended result. A word can remain in
a language after its referent changes. Physical duration alone tells us little about whether
the organization that persists remains continuous with what preceded it.

Continuation requires recoverable relation through transformation.
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Let D(X;) denote a set of distinctions constitutive of system X at time ¢t. We may define
a schematic continuation relation between X; and Xy A by the degree to which relevant
distinctions remain recoverable:

C(Xt, Xera) = (D(Xt), D(Xt4a))

where ® measures preservation, transformation, and recoverability rather than literal
identity.
A system may therefore satisfy

P(X,t+A)>0

while

C(Xt, Xt-i—A) — 0

The material object persists while its constitutive distinctions disappear.

Conversely, the material object may disappear while some of its distinctions continue
through another substrate. A language survives its speakers. A theorem survives its
discoverer. A melody survives its first performance. A story survives the civilization that
produced it.

This latter possibility will ultimately return us to Aniara itself.

The fictional spacecraft does not survive indefinitely. Its passengers do not escape. Yet
Aniara has persisted culturally since Martinson’s poem appeared in 1956. It has crossed
languages, generations, artistic media, political contexts, technologies, and interpretive frame-
works. The story has been repeatedly reconstructed without being reproduced identically.

The distinction persists through repair.

This gives us the stronger conception of continuation that will guide the book:

Definition 1.6 (Continuation). Continuation is the preservation of sufficient recoverable
distinction through transformation for a later state or representation to remain meaningfully
related to an earlier one.

Continuation therefore lies between perfect identity and total replacement. Nothing
complex continues by remaining absolutely unchanged. Yet not every later object counts as
continuation merely because it follows an earlier one.

The problem is the preservation of consequential difference through change.

1.13 Three Propositions for a Sociology of Unreachable Fu-
tures
The argument of this chapter can now be condensed into three propositions that will be

tested and elaborated throughout the remainder of the monograph.
The first concerns viability:

[z € A% G eR(xm)|

Local admissibility does not imply global reachability. A society can remain alive,
organized, and internally complex after its defining destination has disappeared.
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The second concerns persistence:

|P(X)>0# C(X)>0]

Persistence does not imply continuation. A system can remain physically or institutionally
present while losing the distinctions that made its persistence meaningful.
The third concerns repair:

’%(D) may preserve D without restoring the world that produced D.

Repair need not reverse history. It can carry a distinction into conditions in which its
original support no longer exists.

Together these propositions transform the interpretation of Aniara. The ship is not
simply a container in which despair occurs. It is an experimental system in which the
relationship between present viability and future possibility has been severed. Its passengers
consequently face a problem more complicated than survival. They must determine what
deserves preservation when the future for which their society was organized is unavailable.

The subsequent history of Aniara can be read as a succession of answers.

Government preserves order; Mima preserves experience; ritual preserves synchronization;
sexuality preserves embodiment and reproduction; reason preserves intelligibility; memory
preserves the lost world; and narrative preserves the distinction after the people who carried
it have disappeared. None of it restores the original trajectory.

Each answers, differently, the same question:

What can continue when we cannot arrive?



Chapter 2

Earth as a Failing Admissible
System

2.1 The Catastrophe Begins Before Aniara Departs

The catastrophe of Aniara does not begin when the spacecraft leaves its intended trajectory.
That event creates the peculiar social world with which most of the narrative is concerned,
but it is already a catastrophe nested inside another catastrophe. Aniara exists because
Earth has become increasingly difficult to inhabit. The passengers are not ordinary travelers
participating in an optional expansion of human civilization. They are refugees from a
damaged planetary system. The voyage to Mars therefore begins as an act of repair.
Humanity has encountered an environment whose capacity to sustain ordinary continuation
has been degraded and responds by constructing a technological pathway toward another
environment.

This sequence matters because it prevents the later navigational disaster from being
interpreted as an isolated technological accident. Aniara is already a product of ecological
failure. Its passengers enter the ship because one reachability field has contracted and another
appears to remain open. The vessel represents a bridge between them. Before the accident,
the social logic of the journey can therefore be represented schematically as

Edamaged — A — M7

where Eqamaged denotes the increasingly damaged terrestrial environment, A denotes
Aniara, and M denotes the intended Martian destination. The ship acquires meaning from
its position between two worlds. It is neither the abandoned environment nor the promised
environment. It is an infrastructure of transition.

The ecological premise therefore introduces the first major theoretical problem of the
monograph: what happens when a civilization responds to contraction of its admissible region
not by repairing the processes producing that contraction but by attempting to migrate
beyond the region itself?

The question should not be answered too quickly. Migration is one of the oldest forms
of adaptive behavior. Organisms move when local environments cease to support them.
Human populations have migrated in response to drought, conflict, resource depletion,
persecution, economic transformation, demographic pressure, and climatic change throughout
history. There is nothing inherently irrational about leaving an environment that has become

14
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dangerous. Indeed, departure may be the only admissible response available to particular
individuals.

The sociological problem emerges at another scale. A repair that succeeds for an individual
may fail as a repair of the system producing the individual predicament. Evacuation can
save the evacuee without repairing the fire. Migration can preserve a population without
restoring the damaged ecosystem. Technological escape can expand the reachable set of
some actors while leaving the causal processes that contracted the original reachable set
unchanged.

Aniara begins inside this distinction.

The spacecraft is simultaneously an extraordinary achievement of repair and evidence
that a deeper repair has failed.

2.2 Admissibility as a Region Rather Than a Point

To understand this failure more precisely, it is useful to abandon the idea that a civilization
occupies either a healthy or unhealthy state. Complex systems ordinarily remain viable
across a region of possible conditions. Temperature can vary without destroying an organism.
Economic production can fluctuate without dissolving a society. Ecosystems can absorb
disturbances without losing their characteristic organization. Political systems can tolerate
disagreement, turnover, error, and conflict without immediately ceasing to function.

Let the state of a coupled civilization—environment system be represented by

Tt = (€t7 StaTtart)a

where e; denotes ecological conditions, s; social organization, 7; technological capacity,
and r; accessible resources. These variables are schematic rather than exhaustive. Their
purpose is to emphasize that no single environmental quantity determines social viability.
Let

ACX

denote the set of states satisfying the constraints required for continued operation of the
coupled system. The system remains immediately viable whenever

.I‘tE.A.

The boundary

0A

is not necessarily a single dramatic threshold. Different components may approach their
constraints at different rates. Technological substitution may compensate for ecological
degradation. Institutional reorganization may compensate for resource scarcity. Trade may
compensate for local shortages. Medicine may compensate for environmental disease burdens.
Energy-intensive infrastructure may compensate for hostile climate. The effective admissible
region is therefore partly constructed.

This observation is essential. Human beings do not merely inhabit environments. They
modify the constraints under which environments become habitable.
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A desert settlement supplied by water infrastructure occupies an ecological niche partly
constituted by technology. A northern city heated through winter occupies another. Agricul-
ture, sanitation, medicine, architecture, energy systems, transportation, and communication
all transform the mapping between environmental conditions and human viability.

We may therefore write

A = A(e7 87 7_7 T)?

rather than treating admissibility as an externally fixed natural boundary.

Technological civilization expands some dimensions of admissibility. Conditions that
would otherwise exclude dense human settlement become survivable because energy and
organization compensate for environmental constraints.

Yet this expansion can generate a dangerous illusion. The ability to remain within the
admissible region does not imply that the region itself is stable.

2.3 Viability Can Conceal Contraction

Suppose civilization occupies states

Z0y X1y -5 Tn

such that

l’te.At

for every observed time t. A superficial interpretation might conclude that the system is
stable because it has remained viable throughout the interval.
But suppose simultaneously that

A1 © A

The admissible region is contracting.

The system remains alive, yet the volume of perturbations it can tolerate is shrinking. Its
current state may still be admissible while lying progressively closer to a boundary beyond
which continuation becomes difficult or impossible.

If u(A;) denotes an appropriate measure of admissible-state volume, then

d

%M(At) <0

describes a system whose maneuver envelope is shrinking even before it crosses any
terminal threshold.

This distinction between present viability and declining viability margin is crucial for
ecological sociology. Civilizations can compensate for deterioration for long periods. More
energy can be spent on cooling, heating, irrigation, purification, flood protection, disease
control, transportation, artificial environments, and resource extraction. Each intervention
can preserve local admissibility while simultaneously increasing dependence upon the technical
systems performing the compensation.
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The resulting civilization may appear increasingly capable because it survives increasingly
hostile conditions. Yet survival under those conditions may require an increasingly narrow
range of successful interventions.

The paradox can be stated as follows:

Increasing compensatory capacity can coexist with decreasing systemic robustness.

A civilization can become better at repairing disturbances while becoming less able to
survive the failure of repair.

This is one of the conditions under which technological success becomes difficult to
distinguish from accumulated vulnerability.

Aniara belongs to a civilization already far along this trajectory. The technological
capacity required to transport thousands of human beings between planets is immense. Yet
the existence of that capacity does not demonstrate ecological success. In the narrative
world, it has become necessary precisely because terrestrial admissibility has been degraded.

The ship is thus both monument and symptom.

2.4 The Lifegiver as System

The cultural reinterpretations of Aniara make this relationship particularly explicit by
personifying Earth as an injured parent. Such personification can easily be dismissed
as sentimental environmentalism, but sociologically it performs an important conceptual
operation. It reverses the ordinary direction of dependency.

Modern technological societies frequently represent nature as an external stock of resources
acted upon by human agents. Forests become timber reserves, rivers become water supplies
or energy gradients, mineral deposits become inputs, and atmospheric capacity becomes an
implicit sink for waste. Under such representations, society appears as the active system
while environment appears as passive background.

The ecological crisis reverses this image. Human action becomes visible as a process
occurring inside a larger enabling system.

Let H denote human civilization and E the environmental system supporting it. The
naive relation imagines

H— FE,

with humanity acting upon an external environment.
The more accurate dependency relation includes

EF—H

because civilization’s possible states depend upon environmental conditions.
The coupled relation is therefore

H < FE.

Humanity modifies the environment that determines the constraints under which humanity
can continue modifying anything at all.
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This feedback structure makes ecological destruction fundamentally different from deple-
tion of an ordinary external resource. The system is altering components of its own viability
conditions.

Suppose

er+1 = Fr(es, hy),

where h; denotes aggregate human intervention, while human social states evolve according
to

hiv1 = Fr(h, er41).

Then environmental degradation produced by h; returns as a constraint upon later human
states. The output of one stage becomes part of the boundary condition of the next.

This is the formal core of the parent metaphor. Humanity does not merely consume
Earth. It modifies the system through which future humanity becomes possible.

2.5 Externalities Are Delayed Self-Interactions

The ecological premise of Aniara also permits a reinterpretation of externality. An externality
is conventionally described as a cost or benefit imposed upon actors not fully represented in
the transaction generating it. Yet from the perspective of a coupled long-duration system,
many externalities are not truly external. They are interactions whose return path is spatially,
institutionally, or temporally obscured.

A pollutant emitted at time ¢ may affect another population at ¢t + A. Carbon released in
one jurisdiction alters conditions elsewhere. Ecological damage generated by one generation
constrains the reachable states of another. Waste exported beyond the perceptual boundary
of a community remains inside the larger material system.

If an action a; produces immediate utility

Ut(at) >0

but changes environmental state such that

p(Arpa) < p(A),

then the action purchases present utility partly by contracting future admissibility.

The apparent externality arises because the accounting boundary is smaller than the
causal boundary.

This observation connects ecological failure to the general theory of diagnostic boundaries.
A social system can classify consequences as external because its institutional representation
terminates before the physical causal chain does. The atmosphere does not respect the
accounting boundary. Watersheds do not obey property categories. Persistent chemicals do
not cease to exist because they leave the jurisdiction in which they were produced.

We may therefore state:

An externality can be a delayed self-interaction hidden by an inadequate boundary.
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The inadequacy is not necessarily ignorance. Actors may understand the causal process
while remaining institutionally unable or unwilling to incorporate its consequences into
present decisions. The diagnostic problem is therefore simultaneously epistemic and political.

Who is included in the system whose continuation matters? Which temporal horizon
counts, which consequences are represented, and which future persons possess standing in
present decisions? These questions determine the effective boundary within which repair is
attempted.

2.6 The Intergenerational Reachability Problem

Environmental degradation becomes especially difficult because the actors who alter a
reachability field need not be the actors who later inhabit the contracted field.
Let

Rgg)
denote the reachable set available to generation g at time ¢. Actions by generation g can
modify the reachable set inherited by generation g + 1:

1
R = F(RP,a?).

It is therefore possible for one generation to increase its own accessible states while
decreasing those available to its successors:

M(ng) +  while M(Rgfﬁ”) 1.

This is a more precise way to formulate one aspect of ecological injustice. The issue
is not simply that future generations receive fewer resources. They may inherit a smaller
maneuver space.

A forest converted into present wealth is not merely an exchange between trees and
money. It may alter future possibilities involving biodiversity, hydrology, climate regulation,
cultural practice, settlement, agriculture, medicine, and unknown uses that cannot yet be
specified. The lost quantity is partly a volume of alternatives.

From this perspective, sustainability can be defined not as preservation of a particular
static environment but as maintenance of sufficiently rich future reachability.

A minimal condition might be written

w(RED) = ou(RE)

for some socially and ecologically justified threshold 6.

Such a condition is deliberately incomplete. Not all reachable states are equally valuable,
and simple volume cannot capture their ethical significance. Nevertheless, the formulation
reveals something that resource accounting can miss. Future freedom depends not only upon
how much material remains but upon how many viable transformations remain available.

Aniara’s refugees inherit the extreme case: earlier civilization has left them not merely a
damaged Earth but fewer places from which a human future can be constructed.
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2.7 Local Optimization and Global Contraction

The ecological catastrophe can also be understood as a coordination problem among locally
rational actions.
Suppose actors ¢ = 1,...,n choose actions a; to maximize local objectives

Ui(ai,xt).

Each action may be individually admissible. No single factory, vehicle, mine, settlement,
farm, or consumer decision need destroy planetary viability. Yet aggregate effects may alter
the environmental state according to

n
el = F<€t,zgi(ai)) :
i=1
It is then possible that every actor satisfies a local rationality condition

a; = argmax U;(a;, z¢),
a;
while the resulting collective trajectory satisfies

%N(At) <0.

Local optimization produces global contraction.

This structure should be distinguished from simple wickedness or ignorance. A society can
generate destructive trajectories through actions that are individually intelligible within the
incentive structures confronting each actor. The resulting catastrophe is systemic precisely
because no isolated intention is sufficient to explain it.

This gives us another general principle:

Local admissibility of actions does not imply global admissibility of their composition.

The proposition parallels the central claim of the previous chapter. There we distinguished
local viability from global reachability. Here we distinguish individually admissible action
from collectively viable trajectory.

The two problems share a structure. A system can appear acceptable when examined at
one scale while moving toward failure at another.

2.8 Repair Debt

When environmental degradation is repeatedly compensated rather than reversed, a civiliza-
tion accumulates what may be called repair debt.

Suppose a disturbance d; would move the system outside an acceptable operating region
unless a compensatory intervention r; is applied:

Ti4+1 = F(l’t,dt, Tt).

If successful compensation preserves
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T € A,

the immediate problem appears solved. Yet suppose the intervention does not remove
the process generating d;. Future states therefore require additional repair:

Tt+15 Tt+25 - - -

and perhaps repairs of increasing magnitude.
Define cumulative repair burden over horizon T as

T
BRr(T) =) C(ry),
t=0
where C'(r;) measures energetic, material, institutional, informational, or social cost.
A system accumulates repair debt when maintaining admissibility requires an increasing
stream of compensatory interventions because underlying constraints continue to deteriorate.
This concept distinguishes repair capacity from repair independence. A highly techno-
logical civilization may possess enormous repair capacity while simultaneously becoming
increasingly dependent upon uninterrupted repair.
The distinction can be expressed as

robustness # capacity for continuous compensation.

A person permanently dependent upon a life-support device may be maintained with
extraordinary technological reliability, but the need for that device is itself a constraint
upon the person’s reachable states. Similarly, a civilization requiring increasingly elaborate
infrastructure merely to preserve previously ordinary environmental conditions may be
technologically sophisticated while carrying increasing repair debt.

Aniara is an extreme embodiment of such dependency. Its passengers inhabit a fully
technological environment in which breathable air, temperature, food distribution, temporal
structure, information, and psychological relief are increasingly mediated by systems whose
failure cannot easily be absorbed.

The attempt to escape ecological dependence culminates in intensified technological
dependence.

2.9 Escape as a Repair Operator

We can now characterize the decision to leave Earth more carefully.

Suppose terrestrial state xp approaches or exceeds some critical region in which continued
habitation becomes increasingly constrained. Humanity possesses at least two abstract classes
of response.

The first attempts endogenous repair:

/
mE:LUEHSCE,

with the objective that

JJGEGAE
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and that the processes contracting Ag are reduced or reversed.
The second attempts relocation:
R (I'E, H) — (:rE, HM),
where some human population H)j; is transferred into another admissible environment.
Relocation can be a legitimate repair with respect to the distinction
Dy = continued existence of a human population.

Yet it need not repair

Dpg = continued viability of the terrestrial human—ecological system.

The same operation therefore receives different evaluations depending upon which dis-
tinction is treated as the object of repair.
This demonstrates why repair must always be indexed.
We should write
RP (x)
rather than speaking of repair without specifying what is being preserved.
The Martian evacuation can succeed as
RPH

while failing as

RPs.

There is no contradiction: a lifeboat repairs the survival prospects of its occupants
without repairing the sinking ship.
Aniara is a lifeboat civilization.

2.10 Displacement Is Not Resolution

This distinction leads to one of the central claims of the chapter. A system can relocate the
consequences of a contradiction without resolving the contradiction.
Suppose the destructive dynamics on Earth arise partly from a relation
H- S E,

where I' represents some ensemble of extractive, consumptive, technological, political,
and cultural practices.
Relocation transforms the environment:

E — F,

but if the relation I' remains invariant, then the new coupled system becomes



23

H- E.

Spatial change alone does not guarantee relational change.

This point must be handled carefully because Aniara should not be reduced to the
proposition that humanity is intrinsically destructive. Such a conclusion would replace
sociology with essence. The more interesting problem concerns the persistence of organization
across migration. People carry institutions, expectations, technologies, inequalities, languages,
habits, categories, and histories with them. Migration changes the environment in which
these structures operate, but does not automatically erase them.

The question is therefore not whether humanity “deserves” another world, but which
structures survive the journey.

If the causal organization responsible for contraction is among the persistent distinctions,
then escape may reproduce the conditions from which escape was necessary.

The Great Escape can therefore fail without the spacecraft failing.

2.11 Boundary Errors and the Fantasy of Elsewhere

The idea of escape depends upon a boundary. One leaves here and goes there. The operation
appears to solve a problem when the destination lies outside the boundary within which the
problem has been defined.

Waste can be “disposed of” because disposal means movement outside a local boundary.
Pollution can be exported. Dangerous industries can be relocated. Social costs can be
displaced onto another class, region, generation, species, or jurisdiction. A problem disappears
from one representation when it crosses the representation’s boundary.

But disappearance from a model is not disappearance from the world.

Let B denote the boundary of a system representation and let ¢ denote some harmful
material or consequence. Disposal is often modeled as

Qinside — Qoutside-

From the perspective of B, the internal quantity decreases:

qp(t+1) < qp(t).

Yet for a larger boundary B’ O B,

qp/(t+1) = qp (1),

apart from transformations of the material itself.

The success of disposal is therefore scale-dependent.

This is a general sociological problem of boundaries. An institution can report improve-
ment by choosing a boundary across which costs are permitted to disappear. A nation
can reduce territorial emissions by importing carbon-intensive goods. A corporation can
outsource risk. A household can discard objects whose material existence continues elsewhere.
A generation can consume resources whose depletion becomes visible primarily to successors.

The fantasy of elsewhere arises when crossing the diagnostic boundary is mistaken for
resolving the causal process.
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Aniara converts this mundane operation into planetary form, in which Earth itself
becomes the “here” from which humanity hopes to move outward and Mars becomes the
ultimate elsewhere.

2.12 The Ship as Compressed Earth

Yet the attempt to leave Earth produces an irony. Aniara must reproduce portions of Earth
inside itself in order for humans to survive outside Earth.

The more completely the ship departs from the terrestrial environment, the more carefully
it must reconstruct terrestrial conditions.

Atmosphere must be contained; temperature regulated; food produced, stored, or cir-
culated; waste processed; time organized; bodies housed; populations governed; memory
preserved; psychological continuity maintained.

The ship is therefore not the negation of Earth. It is a radically compressed reconstruction
of selected terrestrial functions.

Let

E ={e,e2,...,en}

represent the enormous set of ecological and social functions participating in terrestrial
human life. A spacecraft cannot transport Earth itself. It must select some subset or
technological approximation

By ={é1,82,...,¢}, k< mn,

sufficient to maintain human viability.

The ship is thus a model of Earth in the strongest possible sense: it is a selective
reconstruction of those distinctions judged necessary for continuation.

But every selection creates omissions.

A planetary biosphere contains redundancy, diversity, unplanned interactions, alternative
pathways, and immense reservoirs of processes not fully understood by any designer. A
spacecraft necessarily compresses this complexity into engineered subsystems. The resulting
environment may be efficient, controlled, and sophisticated while possessing fewer alternative
pathways when something fails.

The move from Earth to Aniara therefore trades ecological abundance for engineered
precision.

That trade becomes increasingly important after the ship loses its destination.

A temporary artificial environment becomes permanent.

2.13 Compression and Fragility

The compression of Earth into spacecraft form creates a new relation between efficiency and
fragility.

Suppose a terrestrial function f can be realized through many partially redundant
pathways:

f=hV V-V fn
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Failure of one pathway need not eliminate the function.
An engineered environment may instead implement

f%fla

or a much smaller collection

f=hv-V i k< n.

The engineered system can outperform the natural one under its design conditions while
possessing a smaller repair repertoire outside those conditions.
This suggests defining repair repertoire as

Qpr(x) = {r: r is an admissible repair available from z}.

Robustness depends not merely upon the effectiveness of the best repair but upon the
diversity of repairs available when assumptions fail.
A system with

Qr(z)] =1

may be extremely efficient while being catastrophically dependent upon the success of
one pathway.

This will become central when we examine Mima. The more psychological repair is
concentrated into a single technological institution, the more consequential that institution’s
failure becomes.

The same principle applies to Aniara as a whole: its sophistication does not abolish
dependence; it concentrates it.

2.14 The Ecological Meaning of the Ark

The image of the ark carries a deep cultural promise. An ark does not merely escape
destruction. It transports enough of a world through destruction for that world to begin
again.

The archetypal ark is therefore a continuation machine.

Its success criterion is not simply

P(H) >0,

the persistence of some human organisms.
It is closer to

C(Wt7 Wt-‘rA) > 07

where W, represents a world before catastrophe and Wi A a world reconstructed afterward.
Enough distinctions must cross the discontinuity for the later world to count as continuation
rather than merely biological survival.

This is why Aniara’s status as an ark is so important. The passengers carry memories,
languages, bodies, institutions, technologies, habits, expectations, and cultural forms. They
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are fragments of Earth attempting to cross an ecological rupture.

Mars represents the possibility that these fragments can be re-embedded within another
viable environment.

When Mars becomes unreachable, Aniara loses more than a destination.

The ark loses the far shore required for the ark function itself.

The vessel must now attempt continuation without re-embedding.

That is the condition from which the distinctive sociology of Aniara emerges.

2.15 The First Failed Repair

We can now summarize the structure established by the ecological prehistory.
Earth experiences a contraction of its admissible region:

(A1) <0,

Human technological capacity creates a relocation pathway:

E—A— M.
This pathway constitutes a repair with respect to the continued existence of the evacuated
population:
D
9%esglape'

Yet the operation does not necessarily repair the terrestrial processes that generated the
need for escape:

mDE % %DE

escape restoration”

Humanity therefore enters Aniara already carrying an unresolved distinction between
survival and systemic repair.
The navigational accident then removes the destination required for relocation:

M ¢ R(z4).

The first repair consequently fails at two levels: it does not restore Earth, and it no
longer reaches Mars. What remains is the repair apparatus itself: the spacecraft continues
on regardless. This is the decisive transition, in which a technological system constructed as
a bridge between admissible worlds becomes a world in its own right, a bridge with nowhere
left to land.

2.16 Formal Result: The Displacement Principle

The preceding argument can be condensed into a general proposition.

Proposition 2.1 (Displacement Principle). Let a system S experience deterioration generated
by a persistent causal relation I' between an organized population H and environment E.
Let relocation transform the coupled system from (H,E) to (H,E') while preserving T.
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Then relocation alone does not constitute repair of the generative relation responsible for
deterioration.

Proof. Assume deterioration in F is generated by

Et+1 = F(Eta F(Hta Et))

such that repeated operation of I' contracts the admissible region:

u(Ag(t+1)) < u(Ap(t)).

Relocation substitutes E’ for E but preserves the relevant organization I'. The post-
relocation dynamics therefore satisfy

i = F'(E,T(Hy, Ey)).

Since relocation changes the environment but not the causal relation whose repeated
operation generated contraction, no conclusion follows that the contraction-producing mech-
anism has been removed. Therefore relocation may repair the location of H relative to
immediate danger while failing to repair the generative relation I'. Hence displacement is
not sufficient for systemic repair. O

The proposition does not claim that relocation always reproduces ecological catastrophe.
A new environment may transform institutions, technologies, incentives, and behavior. The
claim is narrower and more important: changing location does not by itself demonstrate
correction of the process that made departure necessary.

2.17 Formal Result: The Compensatory Fragility Principle

A second result follows from the analysis of technological compensation.

Proposition 2.2 (Compensatory Fragility Principle). A system may increase its capacity
to remain locally admissible under worsening environmental conditions while simultane-
ously decreasing its tolerance for failure of the compensatory mechanisms maintaining that
admissibility.

Proof. Let environmental deterioration be represented by d;, and let compensatory repair r;
maintain
F(l’t, dt, ’I"t) € A
Suppose increasing deterioration requires increasing compensation,

0C(ry)
ody

Assume further that the uncorrected state satisfies

> 0.

F(l’t, dt,O) §é A

As d; increases, continued admissibility becomes conditional upon successful operation of
r¢. The system may therefore survive environmental states that would previously have been



28

inadmissible, demonstrating increased compensatory capacity, while the failure of r; produces
immediate departure from A, demonstrating increased dependence upon compensation. Thus
compensatory capability and robustness against compensatory failure can move in opposite
directions. O

Aniara is an extreme realization of this principle because nearly every condition required
for life has become technologically mediated.

2.18 Formal Result: The Reachability Inheritance Principle

The intergenerational argument can likewise be stated more precisely.

Proposition 2.3 (Reachability Inheritance Principle). Actions that preserve or expand the
reachable set of a present population can nevertheless contract the reachable set inherited by
a future population.

Proof. Let the present generation choose action a; such that

p(RY | ar) > w(RY | af)

for some alternative a}, so that a; expands present reachability. Suppose a; modifies
environmental state according to

€t+1 = F(et, CLt)

and that future reachability depends upon e;1. If the environmental effect of a; removes
future admissible transformations, then

p(REID | ap) < w(RITED | ).

Thus the action that expands the present generation’s reachable set can contract that

inherited by its successor. Present expansion and future contraction are therefore compatible.
O

This result gives a formal expression to the ecological background of Aniara. The refugees
inherit not merely damage but a transformed geometry of possibility.

2.19 From Planet to Vessel

The sociology of Aniara begins with an inversion.

Humanity develops technological systems because the natural environment no longer
provides sufficiently reliable conditions for continuation. It therefore enters an artificial
environment whose viability depends more completely upon technological systems. The
attempt to escape environmental fragility produces a society in which the environment itself
has become machinery.

Earth had atmosphere; Aniara has atmospheric control. Earth had ecological cycles;
Aniara has engineered circulation. Earth had dawn and sunset; Aniara must simulate
temporal difference. Earth had landscapes that existed independently of human attention;
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Aniara eventually requires Mima to reconstruct them. Earth contained an enormous reservoir
of unplanned possibilities; Aniara contains only what its builders anticipated.

The movement from planet to vessel is therefore not simply movement from one location
to another. It is movement from an open ecological inheritance toward an increasingly
explicit architecture of constraints.

The passengers discover the significance of this transformation only after the vessel ceases
to be temporary.

A system designed to preserve life during passage must now answer a question it was
never designed to answer:

How does a transit environment become a world?

That question leads directly to the next stage of the argument. Aniara’s departure from
Earth is called an escape because Mars still gives the journey direction. Once direction
disappears, the meaning of escape itself becomes unstable. Humanity has left the damaged
planet, but it has not left history, memory, dependency, institutional organization, ecological
inheritance, or itself behind.

The next problem, then, is not whether humanity escaped Earth, but whether changing
one’s position in space can ever constitute escape from the causal structures one carries
along.

The answer will require us to distinguish distance from discontinuity, migration from
transformation, and departure from genuine release.



Chapter 3

The Great Escape That Does Not
Escape

3.1 Departure and the Grammar of Escape

To escape is not merely to move. The concept contains an implicit causal claim. Someone
escapes a prison when the prison ceases to constrain that person’s movement. A population
escapes a disaster when it reaches conditions in which the disaster no longer threatens it.
An organism escapes a predator when the predator loses the capacity to capture it. In each
case spatial displacement may be involved, but displacement matters because it changes a
relation. Distance is instrumental to escape rather than identical with it.

This distinction becomes essential in Aniara. Humanity leaves Earth, and at the most
immediate geographical level the departure is successful. The vessel rises from the damaged
planet, crosses the boundary of its atmosphere, and enters interplanetary space. With every
subsequent interval the passengers become physically more distant from the terrestrial world
they have abandoned. Yet physical distance does not produce an equivalent distance from
the causes, memories, institutions, dependencies, and identities through which Earth remains
socially present aboard the vessel.

The central paradox can be written schematically as

dspatial(H7 E) — 00

without requiring

dcausal(H7 FE) — 00,

where H denotes the human population, E Earth, and I'g the ensemble of relations
through which terrestrial history continues to structure the population.

The passengers can become indefinitely distant from Earth while remaining historically
terrestrial: this is the first sense in which the great escape does not escape.

The problem is not unique to science fiction. Human history contains countless examples
in which populations leave places without leaving behind the social structures formed there.
Languages cross oceans. Legal systems cross empires. Property relations cross frontiers.
Religious traditions migrate. Class distinctions reappear in colonies. Administrative practices
survive revolutions. Memories of conflict reorganize communities generations after migration.

30
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Technologies carry assumptions about labor, authority, efficiency, gender, space, time, and
value into environments radically different from those in which the technologies originated.
Migration therefore changes some relations while preserving others.
The sociological question is always: which distinctions travel?

3.2 A State Can Move While a Relation Persists

Suppose a social system is represented not merely by the positions of its members but by a
relational structure

S = (V,Es),

where V' denotes actors or institutional components and Eg the relations among them.
A migration operation M changes the spatial embedding of the system:

M S@L1 — S/@LQ.

If the relevant relational structure is approximately preserved,

Eg = Eg,

then substantial spatial transformation can coexist with institutional continuity.

This observation immediately complicates narratives of frontier and escape. A new
territory does not automatically generate a new society. The destination may provide
different material constraints, but the population arrives carrying a relational inheritance.

Let

F:{,Ylvfygw"af)/n}

denote the set of persistent social relations transported across migration. These may
include language, authority, technical knowledge, property concepts, moral categories, family
organization, bureaucratic procedures, memories, inequalities, and expectations.

Then migration produces

(H, El,l“) — (H, EQ,F/)

where some components of I' are preserved, some modified, and some destroyed.
The important quantity is therefore not spatial displacement alone but relational trans-
formation:

AT = d(T,T).

A radical migration with small AI' may create less social discontinuity than a political
or technological transformation occurring without migration at all.

Aniara radicalizes this distinction by maximizing spatial displacement while preserving
the passengers’ dependence upon terrestrial distinctions.

The farther they travel from Earth, the more intensely Earth survives as memory.
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3.3 The Portable World

Human beings cannot migrate without transporting some model of the world they are
leaving. Even when material possessions are minimal, migrants carry language, bodily habits,
expectations, categories, memories, and practical knowledge. These portable structures allow
action to continue in unfamiliar conditions.

A portable world is therefore a set of distinctions capable of being instantiated across
environments.

Let Dg denote the distinctions through which terrestrial life is organized. Only some
can be transported materially. Others must be represented.

We may write

DE = Dmaterial U Dinstitutional U Dsymbolic U Dmnemonic-

Aniara cannot carry terrestrial oceans, forests, weather systems, horizons, or ecosystems
in their planetary form. It can carry technological approximations, images, memories,
linguistic categories, schedules, stories, and eventually Mima’s experiential reconstructions.

The ship therefore becomes a layered portable Earth.

At the material level it reproduces atmospheric and biological conditions necessary
for survival. At the institutional level it reproduces hierarchy, roles, administration, and
collective coordination. At the symbolic level it preserves language, calendars, rituals, and
categories. At the mnemonic level it preserves the remembered planet itself.

The passengers do not leave Earth in a single operation; different components of Earth
remain attached to them with different persistence times.

This suggests a decomposition of departure:

g(t) = {Ephysical(t)a Einstitutional(t)a Esymbolic(t)a Emnemonic (t)}

Physical distance from Earth increases rapidly, institutional distance changes more slowly,
symbolic distance changes more slowly still, and mnemonic distance may initially decrease
rather than increase, because loss intensifies attention to what has been lost.

Thus the trajectory can satisfy

% dphysical >0

while

d

dt dmnemonic < 0.

The passengers move farther from Earth while becoming psychologically more occupied
by it.
Spatial separation amplifies symbolic proximity.

3.4 Loss Increases Informational Value

This paradox can be understood through scarcity.
A distinction often becomes more informationally significant when the environment ceases
to supply it automatically. On Earth, dawn occurs without requiring collective institutional
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effort. Rain, soil, wind, horizon, vegetation, and open sky are ordinary environmental features
for many human populations. Their ubiquity can render them perceptually unremarkable.
Inside Aniara, these distinctions become scarce, and scarcity changes attention.
Let D denote some environmental distinction and let p(D) represent the probability
of encountering it under ordinary conditions. A simple informational intuition associates

surprise with

I(D) = —log p(D).

The analogy should not be pushed too literally, but it captures an important transfor-
mation. What was previously background can become highly salient when its availability
approaches zero.

The ordinary sound of rain becomes extraordinary when rain cannot occur, the horizon
becomes meaningful when there is no horizon, sunset becomes culturally valuable when the
environment produces no sunset, and Earth becomes sacred when Earth becomes unreachable.
Loss therefore transforms background conditions into explicit objects of preservation.

This is one of the central mechanisms through which distinctions become identities.
A feature need not be consciously central to identity while it remains environmentally
guaranteed. Once threatened, however, it can become an object of deliberate repair.

The process can be represented schematically as

ubiquitous distinction — threatened distinction — represented distinction — repaired distinction — identi

Aniara repeatedly exhibits this sequence: the passengers discover what Earth meant
partly because Earth is no longer available.

3.5 The Escape From Nature Produces Dependence on Rep-
resentation

The migration away from Earth also creates an epistemological inversion. On Earth, many
environmental distinctions exist independently of their representation. A forest does not
require a human image of a forest in order to continue being a forest. A sunset occurs
whether or not anyone watches it. Rain does not require cultural memory of rain.

Aboard Aniara, increasingly large portions of terrestrial experience exist only through
mediation.

The relation changes from

D — R(D)

to

R(D) ~ D,

where D is the original environmental distinction, R(D) its representation, and D* the
socially available substitute for the absent original.

This substitution is not necessarily deceptive. A photograph of a deceased person is not
fraudulent because the person is absent. Representation is one of the principal ways human
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beings preserve relations with what no longer exists locally.

The difficulty arises when representations become the only accessible form of a distinction.

At that point the institution controlling representation acquires extraordinary power.
Who controls the images of Earth, who determines which memories are replayed, which version
of home becomes collectively available, and which experiences are amplified, suppressed,
ritualized, or forgotten?

The departure from Earth therefore creates conditions under which memory becomes
infrastructure.

Mima will eventually occupy precisely this position.

3.6 The Historical State Variable

The failure of escape can be formalized by treating history as part of the system state.
A simplistic model of migration might represent a population only by its present location

qt:

Tt = (qt-

Under such a model, sufficiently large spatial displacement produces a radically new
state.
A richer representation includes historical organization:

oy = (g, he),

where h; denotes the accumulated historical structure relevant to present action.
Then migration changes

qt — qi+1

without necessarily producing an equivalent transformation

ht — ht+1.

Indeed, historical structure often evolves recursively:

ht+1 = Fh(hta €t+1, at)-

The new environment modifies inherited history rather than replacing it.

This formulation provides a simple explanation for why radical geographical displacement
need not create radical sociological discontinuity. The system carries state.

The passengers of Aniara are not initialized anew when the ship leaves Earth.

They arrive aboard with memory.

3.7 There Is No Social Reset Button

The fantasy of the new world frequently contains an implicit reset model. A corrupted
civilization leaves an exhausted location, crosses a boundary, and begins again under cleaner
conditions. The new environment appears to offer a zero state.
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Sociologically, such a zero state is nearly impossible.
Suppose social state at time t is

St.

A genuine reset would require

St+1 = 50,

where sy contains no consequential inheritance from s;.

But any population capable of reaching the new environment must possess capacities
generated by the old one. Language, navigation, engineering, biological knowledge, social
coordination, and technological infrastructure are historical products. The very mechanism
enabling escape is part of the civilization supposedly being escaped.

Thus the operation contains a contradiction:

escape capacity C historical inheritance.

One cannot use the accumulated capacities of a civilization to leave that civilization
while assuming those capacities contain no traces of it.

Aniara is therefore historically recursive. The technological achievement that permits
humanity to flee Earth is itself produced by terrestrial civilization. The ark carries the
architecture of the world that built the ark.

This does not make transformation impossible; it makes transformation a problem of
repair rather than reset.

3.8 Migration as Selective Continuation

Migration should consequently be understood as selective continuation.

Some distinctions are deliberately preserved because they are considered valuable. Others
survive unintentionally because they are embedded in practices whose assumptions remain
invisible. Still others disappear because the new environment cannot support them.

Let

Dy ={dy,...,dn}

be a set of socially consequential distinctions before migration.
After migration,

Dt+1 = Dpreserved U Dtransformed U Demergen‘m

while some subset

Dlost g Dt

is no longer recoverable.
Migration therefore functions as a selection operator:

M(Dy) = Dyy1.
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The question is not whether the old society survives intact. It cannot. The question
is which distinctions possess sufficient repair mechanisms to survive the environmental
discontinuity.

Aniara becomes especially revealing after the accident because the selection process
continues for decades without the stabilizing influence of a destination society. Had the
passengers reached Mars, their inherited distinctions would have interacted with a new
planetary environment and whatever institutional structures existed there. Instead, the ship
becomes closed upon its own transported inheritance.

The portable world has no larger world into which it can unfold.

3.9 The Closed Reachability Loop

Before the navigational failure, Aniara’s social organization is transitional. Present conditions
refer outward toward Mars.

After the failure, the system increasingly refers inward.

We can represent the pre-accident orientation as

¢ = GMars-

Actions aboard the ship derive part of their meaning from their contribution to eventual
arrival.
Once

GMars ¢ R(xt) )

the external goal ceases to organize practical action effectively. The system must generate
replacement goals from within its remaining state space.
Thus

Tt = g1,92y -5 9n, gi € Rinternal(xt)-

These goals may concern status, intimacy, ritual participation, knowledge, memory,
pleasure, discipline, reproduction, or merely survival until another day.

The reachability field does not disappear; it folds inward.

This is an important distinction. A society deprived of its global destination does not
become literally goal-less. Rather, the scale of meaningful goals contracts.

The transition can be expressed as

Rglobal + — relative salience of Rigcal T -

As large futures disappear, small futures become larger.

A meal, ceremony, sexual encounter, memory, argument, or anniversary can acquire
disproportionate significance because fewer external transformations remain available.

This is not necessarily irrational: value is being redistributed across a contracted reacha-
bility field.
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3.10 The Sociology of the Remaining Difference

A society with an unreachable destination still contains differences. Indeed, difference may
become more important because the environment itself becomes increasingly homogeneous.

Outside Aniara lies an enormous but socially inaccessible cosmos. Inside lies a finite
architecture repeatedly traversed by the same population. The environmental novelty
available to ordinary terrestrial life contracts drastically.

Under such conditions, social distinctions become major sources of variation: role, rank,
belief, sexual affiliation, memory, expertise, authority, ritual status, access to technology,
and interpretation of the catastrophe.

These differences organize a world in which geographical difference has become compara-
tively inaccessible.

We may think of the total experienced distinction field as

Dy = Denvironmental + Dsocial + Dsymbolic'

Denvironmental \La

the relative contribution of social and symbolic distinction increases.

This provides one explanation for the intensification of ritual, identity, sexuality, ideology,
and internal hierarchy aboard the ship. They are not merely distractions from reality. They
become major remaining dimensions along which reality can differ.

The society begins producing internally the variation that its external environment no
longer supplies.

3.11 The Mirror at the Window

The window is one of the most powerful objects in the Aniara imaginary because its function
changes over time.

A window ordinarily establishes a relation between interior and exterior. It allows an
observer O inside system S to receive information from environment E':

E — O.

In travel, a window also signifies changing position. The scene outside confirms movement
through a differentiated world.

Aniara moves enormously, yet the meaningful visual field becomes increasingly undif-
ferentiated. Space does not provide the succession of landscapes through which terrestrial
travel ordinarily renders distance perceptible.

The window therefore loses part of its function as a source of socially useful novelty.

Eventually the observer encounters something else: reflection.

Schematically,

O(E) = 0(0).

The observer attempting to see the world increasingly sees the observer.
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This transition is more than a poetic image. It describes a structural tendency of closed
social systems. When consequential external feedback diminishes, increasing amounts of
informational activity can become recursively directed toward internally generated represen-
tations.

Institutions observe other institutions; beliefs respond to beliefs; status responds to
status; ritual validates ritual; authority cites authority; representations become inputs to
further representations.

The system remains informationally active while the proportion of information generated
by external correction declines.

This is the beginning of epistemic closure.

3.12 Closure Does Not Mean Silence

A closed system is not necessarily a quiet system.
Indeed, reduced external correction can produce increased internal informational activity.
If there is little new environmental information capable of altering the global trajectory,
actors may generate increasingly elaborate interpretations of the same constrained condition.
Let external informational input be Ig and internally generated informational exchange
be Ig. Then closure need not imply

Ip+1s— 0.

It may instead produce

Il  while Igt.

A society can become more discursively active as its external reachability contracts.

This phenomenon is familiar outside Aniara. Bureaucracies can generate increasingly
detailed internal documentation while becoming less capable of changing external outcomes.
Political systems can intensify symbolic conflict while their practical maneuver space contracts.
Organizations facing strategic failure can multiply metrics, meetings, procedures, and
narratives.

Informational density is therefore not equivalent to environmental responsiveness.

The distinction will matter enormously when we later examine reason and rationalization
aboard Aniara.

One can understand the system more precisely without gaining the ability to leave it.

3.13 Knowledge Without Exit

This is another central paradox of the ship.
Suppose passengers eventually obtain perfect knowledge of the navigational situation.
Their uncertainty about the trajectory approaches zero:

H(Z | I) = 0.

Yet suppose no available intervention alters the relevant trajectory:
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07
M 0.

Then epistemic improvement does not expand practical reachability.

The passengers know exactly why they are lost, yet they remain lost.

Modernity frequently associates knowledge with control. Scientific understanding expands
the range of phenomena upon which effective intervention becomes possible, and this
association is often justified. Yet the relation is contingent rather than logical.

Knowledge can increase after controllability has vanished.

Indeed, one of the most painful conditions imaginable is complete understanding of an
irreversible process.

Aniara therefore separates epistemic success from practical success:

To understand a trajectory is not necessarily to possess an exit from it.

This distinction prepares the later analysis of reason as a repair regime. Rational
explanation can restore intelligibility even when it cannot restore agency.
Understanding itself can become the distinction being preserved.

3.14 The Great Escape as Ideology

The phrase “great escape” acquires another meaning when escape becomes a cultural narrative
rather than a physical relation.

Societies frequently organize collective action through stories in which a technological,
political, economic, or territorial transition promises release from inherited constraints. The
frontier, revolution, market, machine, colony, network, or new world becomes the location
beyond which old contradictions are expected to disappear.

Such narratives are not necessarily false. Transformations genuinely can remove con-
straints. The ideological operation occurs when relocation or innovation is assumed to
eliminate relations that it merely redistributes.

We may define an escape narrative as a represented transformation

~

T: (z,T)— (2/,T),

where actors expect

d(T,T") > 0.

If the actual transformation satisfies

d(T,T") ~ 0,

then the narrative overestimates relational discontinuity.

The ideological error is not belief in change.

It is misidentification of what has changed.

Aniara gives this error cosmic scale. Humanity has achieved one of the most dramatic spa-
tial transformations imaginable and yet remains organized around the memory, consequences,
and categories of the world it left.
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The stars do not automatically make humanity new.

3.15 The Historical Continuation Constraint

We can now formulate a general constraint on escape.
Suppose system S; seeks to escape condition Cy. Let the condition be generated partly
by relation I'y:
Ct - F(Ft,Et).

A transformation T relocates the system:

T : (Sk, Er) = (St41, Egr).
If

L1 = Ty,

then the transformation cannot be assumed to constitute escape from the causal organi-
zation represented by I'.
This yields the following proposition.

Proposition 3.1 (Historical Continuation Constraint). Spatial discontinuity is insufficient
for social discontinuity whenever the relations responsible for the relevant social process
remain recoverable across migration.

Proof. Let social process C' depend upon relation I" such that

C =F(T,E).

Let migration M transform environment F into E’ while preserving I' up to some small
relational distance :

d(T, 1) < e.

Although F(I”, E') may differ from F(T', E') because the environment has changed, the
generative relation remains present in the migrated system. Therefore spatial discontinuity
alone cannot establish discontinuity of the social process generated partly by I'. A genuine
escape from that process requires transformation of the relevant causal relation or conditions
rendering it operative. O

The proposition does not imply that history repeats mechanically. New environments
matter. They alter which inherited structures remain viable and how those structures
interact. The claim is instead that history travels through recoverable relations.

Distance does not erase state.

3.16 The Escape Paradox

The preceding sections allow a stronger result.
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Proposition 3.2 (Escape Paradox). The more a population depends upon historically
accumulated capacities to escape an environment, the more its escape mechanism necessarily
transports selected products of the history from which it seeks release.

Proof. Let successful escape require a capability set

K={ki,... k).

Suppose these capabilities are historically produced:

KgHﬁ

where H; denotes accumulated institutional, technological, symbolic, and practical
inheritance.

If escape succeeds only through application of K, then some subset of historical inheritance
must remain operational throughout the escape:

K C Hyq.

Therefore complete discontinuity from H; would eliminate capacities necessary for the
escape itself. Successful escape consequently requires preservation of selected historical
products. Hence the mechanism of escape necessarily carries part of the escaped history
forward. O

Aniara is the limiting case. Interplanetary evacuation requires enormous concentrations
of terrestrial scientific, technical, organizational, and institutional history. The farther the
passengers travel through the capability of that system, the more obvious it becomes that
departure itself is a product of what they have departed.

3.17 A Moth to a Flame

The image of motion toward light becomes especially tragic once the distinction between
movement and arrival has been established.

Movement can persist after direction loses meaning.

Formally,

dgq
—1|| >0
does not imply

d
5 Ua,G) <0.

Velocity is not progress.

This elementary mathematical distinction carries substantial sociological weight. Societies
often use activity as evidence of advancement. Production increases. Institutions expand.
technologies accelerate. Information circulates faster. More operations are completed per
unit time. Yet none of these quantities alone establishes movement toward a desired state.

Progress is relational; it requires a criterion.

If G denotes a valued region, progress requires something like
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d

Without such a relation, acceleration can simply produce faster departure from the goal.
Aniara moves continuously, and that is precisely the problem.

3.18 The Preservation of Earth Through Loss

The ultimate irony is that Earth becomes increasingly present aboard Aniara precisely
because it has become increasingly inaccessible.

Before departure, Earth is environment; after departure, Earth becomes memory; after
catastrophe, memory becomes identity; after sufficient time, identity requires repair.

The sequence can be represented as

Eworld — Eabsent — Erepresented — Eremembered — Econstitutive~

The passengers cannot return to Earth, yet Earth increasingly determines what it means
for them to understand themselves as displaced.

Home becomes most explicit after home is lost.

This is a general property of distinction. Environmental support can make a distinction
tacit. Threat can make it explicit. Loss can make it constitutive.

The absence is not empty: it organizes the present.

3.19 Formal Result: The Non-Equivalence of Distance and
Escape

The argument can be condensed into a final theorem-like statement.

Theorem 3.3 (Non-Equivalence of Distance and Escape). Let S be a social system attempting
to escape condition C, and let d, denote physical distance from the environment in which C
originated. Let d, denote relational distance from the causal structures contributing to C'.

Then
dp — 00

does not imply

d, — 00.

Consequently, arbitrarily large physical displacement is insufficient to establish escape
from a socially reproduced condition.

Proof. Construct a migration process in which the system’s spatial coordinate ¢; diverges

from its origin qo:

lg: — qoll — oo.

Let the relevant social relation I'; remain invariant:
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T, =Ty

for all ¢t. Define physical distance by

dp(t) = HCIt - QO”

and relational distance by

dr(t) = d(Ft, FO)
Then

while

d,(t) = 0.

Thus physical distance can increase without relational distance increasing. Since escape
from a socially reproduced condition requires transformation of at least one causal relation
producing that condition, physical displacement alone is insufficient. ]

3.20 The Ship After Escape

The great escape therefore contains several simultaneous movements.

Humanity escapes the immediate terrestrial environment, but not the organization that
damaged it. The passengers escape planetary confinement, but not their dependence upon
terrestrial conditions. They escape Earth’s surface, but not Earth as memory. They escape
one field of danger only to enter a more technologically compressed field of admissibility.

Then the navigational accident removes the destination that gave these exchanges their
meaning, and at that moment Aniara undergoes a categorical transformation.

Before the accident, the vessel is a means; after the accident, it becomes a condition. Before
the accident, its constraints are temporary; after the accident, they become environmental.
Before the accident, the passengers endure the ship in order to reach another world; after
the accident, they must determine whether the ship itself can become a world.

This is the true beginning of Aniara’s sociology.

The catastrophe does not immediately ask whether the passengers can remain alive.
Their technological environment answers that question, provisionally, in the affirmative.

The deeper question is what happens when the represented future and the physically
reachable future separate.

For some interval after the trajectory changes, the passengers still possess the conceptual
architecture of arrival. Mars remains in language. Home remains in memory. Authority
remains organized around navigation. Time remains measured as though passage implies
destination.

The physical world has changed before the social model has caught up.

The next stage of Aniara is therefore a crisis of correspondence between reality and
representation.

The ship is already lost; the society must still learn that it is lost.



Chapter 4

The Accident: When the Reachable
Future Collapses

4.1 The Event and Its Recognition

A catastrophe does not necessarily become socially real at the moment it becomes physically
real. Between an event and collective recognition of that event lies an interval occupied
by measurement, interpretation, uncertainty, authority, rumor, hope, denial, disagreement,
and institutional response. This interval is especially important when the event cannot be
directly perceived by most members of the affected population. A passenger aboard Aniara
does not personally calculate the vessel’s trajectory merely by looking through a window.
The decisive transformation occurs at scales inaccessible to ordinary perception. The ship
may feel much as it did before. Corridors remain corridors. Gravity, illumination, meals,
voices, machinery, and bodily routines continue. Yet the mathematical relation between the
vessel and its destination has changed catastrophically.

The social system therefore confronts a peculiar epistemic problem. Reality has changed
before everyday experience has changed enough to reveal the magnitude of the transformation.

Let the physical state of the vessel immediately before the accident be

Ti—,

and the state immediately afterward be

L+

Suppose Mars, represented by goal region Gy, satisfies

GM S R(l'tf)

but

GM ¢ R(l’ﬁ).

The physical transition is abrupt:

R(zi-) = R(zs+).

44
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Yet the represented reachability field possessed by passengers need not change at the
same rate. Immediately after the accident many may still believe

GM S ﬁ(thr).

Thus the catastrophe initially exists as a discrepancy:

Gar € R(wr) \ Rlwy+).

Mars remains socially present after it has become physically unavailable.
This interval is not merely an error waiting to be corrected. It is itself a sociological
condition. People continue acting inside a future that no longer exists.

4.2 The Epistemic Delay

Every complex society depends upon epistemic specialization. No individual directly verifies
every fact upon which ordinary action depends. Passengers trust pilots, engineers, instru-
ments, navigational systems, institutional announcements, and technical procedures because
the relevant knowledge is distributed.

The accident therefore generates two distinct problems.

The first is physical:

What has happened to the ship?

The second is epistemic:

Who can establish what has happened to the ship?

These questions cannot be collapsed into one another.
Suppose the true trajectory is z;, while passenger ¢ possesses an estimate
20,

The error

€(t) = d(zt, 2@)

depends not only upon instrument accuracy but upon access to information, technical
understanding, trust, communication, and interpretation.

A society therefore contains an epistemic topology. Some actors are closer to the diagnostic
boundary than others. Some possess instruments. Some possess expertise. Some possess
authority to interpret instrument outputs. Some merely receive conclusions.

The physical accident instantly creates an informational hierarchy: those who know first
inhabit a different future from those who do not yet know.

4.3 The Diagnostic Boundary

A diagnostic boundary is the minimal interface through which enough information must pass
for a system to distinguish admissible continuation from dangerous deviation. The concept is
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broader than a sensor. A diagnostic boundary can include instruments, experts, procedures,
institutions, vocabularies, and communication channels.

Let the internal state of a system be x;, and let observations available at the boundary
be

ye = H(x¢) + me,

where H maps the underlying state into observable quantities and 7; represents noise,
uncertainty, or distortion.
A diagnostic system constructs an estimate

2t = D(yo:t),

from which interventions may be chosen.

For diagnosis to support repair, the observations must discriminate among states re-
quiring different responses. If two materially different conditions generate indistinguishable
observations, then the diagnostic boundary is insufficient for that distinction.

The accident aboard Aniara is therefore not socially consequential merely because the
trajectory changes. It becomes socially actionable only insofar as the change crosses a
diagnostic boundary in interpretable form.

This produces a general sequence:

state change — observation — interpretation — communication — collective belief — action.

Failure or delay at any stage creates a gap between the world and the society acting
within it.

4.4 The First Hope: Error in the Diagnosis

When a catastrophic conclusion first appears, one rational response is to question the
conclusion.

If an instrument reports an extraordinary condition, the observation may be wrong. If an
expert announces an irreversible failure, the expert may have overlooked an alternative. If
an institution declares a destination unreachable, uncertainty in the model may leave some
path open.

Denial should therefore not be treated as a single psychological category: there is an
important difference between refusing evidence and testing evidence.

Suppose the initial estimate assigns

PGy € R(zt) | It) = pr.

As evidence accumulates,

pt—>0.

At intermediate values, attempts to find alternative trajectories, diagnostic errors, over-
looked resources, or rescue possibilities can be entirely rational. Indeed, abandoning a



47

reachable future prematurely can itself be catastrophic.

The epistemic problem is therefore to determine when continued search remains repair
and when it becomes refusal.

This boundary is difficult because the cost of error is asymmetric.

If the destination is still reachable and society falsely concludes that it is not, premature
resignation destroys a possible future.

If the destination is unreachable and society falsely concludes that it remains reachable,
resources and time may be consumed preserving an obsolete plan.

The social transition from hope to acceptance is therefore not merely emotional; it is a
decision under uncertainty.

4.5 Hope as a Reachability Claim

Hope is often treated as an affective state, but in situations like Aniara it contains a structural
proposition. To hope for a particular outcome is, at minimum, to preserve some represented
path by which that outcome might occur.

Let G denote the hoped-for state. Then practical hope requires something like

~

G e R(J}t),

even if

P(G ’ xt) < 1.

A person may hope for an improbable rescue because rescue remains represented as
possible.
When the represented path disappears,

G ¢ R(zy),

hope must either change its object or detach itself from practical reachability.

This distinction explains why the transition from improbability to impossibility is socially
discontinuous. A probability can become arbitrarily small while preserving the grammar of
waiting. Unreachability changes the grammar itself.

One can wait for an unlikely ship, but one cannot meaningfully wait for a ship one
believes cannot arrive, except by converting waiting into ritual, refusal, or symbolic practice.

Thus

P(G)—0
and

G ¢ R(x)

are not sociologically equivalent conditions.
The first contracts expectation; the second transforms its meaning.
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4.6 Denial as Temporary Reachability Preservation

Denial can now be interpreted more precisely. It is sometimes an operation that preserves a
represented reachable set after evidence has begun to contract the actual one.
Let

R

be the pre-catastrophe represented reachable set. After the event, evidence E; supports
a contraction

ﬁt+ g_ 7/?\’157 .

A denial operation N resists this update:

N(Et,ﬁtf) ~ 7/?\,15—.

This can temporarily preserve psychological and institutional continuity. Plans remain
meaningful. Roles remain intelligible. Authority retains its previous function. Time continues
to point toward arrival.

Denial therefore has short-term stabilizing properties, though that does not make it
accurate.

The crucial distinction is between local stabilization and global correspondence.

A belief can increase local admissibility while decreasing correspondence with the external
state.

We may write

Apsyen(N) > Apsyen (immediate acceptance)

for some short interval, while simultaneously

Cworld(IN) < Cyoria(acceptance),

where Cyorlg denotes correspondence between representation and external conditions.

This is the first appearance of a problem that will become central to Mima: representations
can preserve the observer by reducing exposure to reality.

The difficulty is determining how long such protection can remain adaptive.

4.7 Truth Has a Rate of Absorption

Information is often modeled as though successful transmission were sufficient. Once the
message reaches the receiver, the receiver has the information. Social systems are more
complicated. Evidence can arrive faster than institutions and persons can reorganize around
its implications.

We therefore require a distinction between informational transmission and informational
integration.

Let I; denote evidence available to an actor or system. Let
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denote the rate at which the system can reorganize its internal model while remaining
admissible.
If evidence arrives at rate

dl
dt
such that
dl
a > R,

then accurate information can exceed the system’s integration capacity.

The problem is not that the information is false.

The problem is that the transformations required to incorporate it cannot occur instan-
taneously.

A person told that a loved one has died may understand the sentence immediately while
requiring months or years to reorganize life around its truth. An institution may receive
accurate evidence of strategic failure while procedures, budgets, roles, and identities continue
to reflect the previous model. A society may understand ecological risk intellectually while
remaining materially organized around practices incompatible with that understanding.

Aniara compresses this phenomenon dramatically.

The sentence “we cannot return” can be spoken in seconds.

Living inside that sentence takes years.

4.8 Institutional Truth and Existential Truth

This difference permits a distinction between institutional and existential recognition.

Institutional recognition occurs when the authoritative model is updated:

7/iinstitution <~ Rdiagnosed-

Procedures, announcements, and official plans may then change.

Existential recognition occurs when actors reorganize expectations, identities, habits, and
meanings around the new reachability structure.

These need not occur simultaneously.

An individual can verbally acknowledge that Mars is unreachable while continuing to
structure daily life as though the voyage were temporary. Conversely, individuals may
recognize the hopelessness of the trajectory before institutions publicly abandon the language
of arrival.

Thus social recognition is distributed across multiple layers:

ICt = {Ktechnicab Kinstitutionaly Kpublim errsonala Kembodied}-

The catastrophe becomes real at different times in different layers.

This is why societies can appear contradictory during transitions. Official knowledge,
practical routines, emotional expectations, and institutional structures can correspond to
different models of the same world.

Aniara is physically in one trajectory while socially inhabiting several.



50

4.9 Authority and the Control of Reachability Information

Because trajectory knowledge is specialized, authority acquires control over something more
important than facts. It controls the public representation of possible futures.
Suppose institution J communicates a represented reachability field

R, (l‘t)
to population P.
If ordinary passengers cannot independently verify the relevant trajectory, then their
practical model satisfies approximately

ﬁp(xt) = F<7/€J(xt)a Iinformal: TJ) >

where T’y denotes trust in the institution and Iipformal alternative information.

Authority therefore has temporary power to preserve or contract socially represented
futures.

This does not mean authority can alter physical reachability.

Indeed, the distinction is precisely the opposite:

R#R.

An institution may control the map without controlling the territory.

When these are aligned, authority can coordinate effective action. When they diverge,
authority may preserve order by sustaining a representation that the physical system no
longer supports.

This creates a profound legitimacy problem.

If authority reveals catastrophic truth immediately, it may trigger panic.

If it withholds or softens the truth, it preserves short-term order by increasing the
discrepancy

Ar =d(R,R).

The institution therefore confronts a tradeoff between correspondence and stabilization.

4.10 Epistemic Paternalism

The decision to manage catastrophic information can be described as epistemic paternalism:
an authority limits, delays, frames, or sequences information because it believes unrestricted
disclosure would damage the population receiving it.

The logic is straightforward.

Suppose immediate disclosure produces expected social disruption

LD7

while delayed disclosure produces discrepancy cost

L.
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Authority may prefer delay whenever

Lp > La.

Yet this calculation contains a hidden political assumption: the institution claims the
right to determine which costs matter and on whose behalf.

The problem becomes especially acute aboard Aniara because the passengers cannot
simply exit the information regime. They cannot consult another civilization, leave the
jurisdiction, or independently inspect the navigational problem using equivalent resources.

The ship is simultaneously transportation system, habitat, polity, and informational
environment.

The concentration of these functions makes epistemic authority unusually consequential.

Whoever defines the reachable future defines the practical horizon within which collective
action occurs.

4.11 Rumor as Distributed Reachability Modeling

Where authoritative information is incomplete, delayed, or distrusted, rumor emerges.
Rumor is frequently treated as informational pathology, but it also performs a decentral-

ized modeling function. Actors attempt to infer hidden states from partial observations.
Passenger i receives information

I = {yi, mij, b},

where y; represents direct observation, m;; messages from others, and b; prior beliefs.
The passenger constructs

R; = F(I;).
Different passengers therefore generate different reachability models.
Some predict rescue, some predict correction, some suspect deception, some anticipate
death, and some invent alternatives.
The resulting society contains a distribution

P(R)
rather than a single shared model.
Collective panic can then be understood partly as rapid destabilization of this distribution.
The population no longer shares sufficiently overlapping expectations to coordinate behavior.

Thus social order requires more than rules: it requires partial agreement about what can
happen next.

4.12 Common Futures as Coordination Infrastructure

Suppose two actors ¢ and 7 must coordinate. Their actions depend upon their respective
represented reachable sets:
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If
7/?\,7; N ﬁj
contains sufficiently important shared states, coordination is possible even when prefer-
ences differ.
For example, passengers can disagree about what should happen on Mars while agreeing
that Mars will be reached. That shared destination stabilizes many present interactions.

When the common future disappears, disagreement changes character.
The problem is no longer merely

Which reachable future should we choose?

but

Which futures are reachable at all?

Political conflict therefore moves one level downward, from preference over outcomes to
disagreement over possibility itself.

This is a more destabilizing conflict because shared reality is part of the coordination
infrastructure.

A society does not need complete agreement; it needs enough overlap in represented
possibility to make reciprocal expectations possible.

4.13 The Collapse of the Shared Horizon

Let the common reachability field of population P be approximated by

7zcommon = ﬂ 7/éz
i€EP
This definition is intentionally strong, but it captures the idea that some futures are
collectively available as shared reference points.
Before the accident, Mars belongs to this field:

GM € Rcommon .

After recognition of the accident,

GM ¢ Rcommon .

The society loses not merely an astronomical destination but a coordination object.

Mars had organized patience, authority, sacrifice, scheduling, and temporary inequality.
Conditions aboard the ship could be tolerated because they were interpreted as transient.

Once Mars disappears, every temporary arrangement becomes vulnerable to reinterpreta-
tion.

Why obey a schedule designed for arrival, accept hardship justified by transit, defer
gratification, preserve roles whose function depended upon destination, or treat the captain
as navigator if navigation cannot restore the route?
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The loss of the future therefore propagates backward into the meaning of present institu-
tions.

The future had been supporting the present; when it disappears, the present must be
justified again.

4.14 Teleological Debt

Institutions often ask actors to tolerate present costs in exchange for future benefits.
Let an institution impose present burden

Cy >0

in exchange for expected future benefit

Bt+A > 0

Compliance can be understood partly through the expectation

E[BtJrA] > Ct.

If the future benefit becomes unreachable,

Biia ¢ R(xt),

the institution inherits what may be called teleological debt: present sacrifices remain
while the future that justified them disappears.

This is especially important aboard Aniara because the ship itself is a temporary envi-
ronment. Many inconveniences are acceptable only because they are bounded by expected
arrival.

Once arrival becomes impossible, temporary sacrifice becomes indefinite sacrifice.

The legitimacy equation changes.

An institution that continues demanding the same behavior must therefore produce a
new justification.

This is the beginning of institutional transformation after destination.

4.15 From Emergency to Condition

Immediately after the accident, the situation can still be represented as an emergency.

An emergency contains an implicit expectation of resolution. Ordinary procedures are
suspended or intensified because the system is expected either to return to normal or to
enter another stable condition.

Let N denote the previous normal region and £ an emergency state. The conventional
structure is

N - E— N

where N’ is some restored or newly stabilized state.
Aniara initially appears to fit this grammar.
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Something has gone wrong, experts will diagnose it, a correction will be attempted, the
route will be recovered, and the voyage will continue.
But as possible repairs disappear, the structure changes:

N—-F—FE—-FE—..

An emergency that cannot terminate ceases to function socially as an emergency; it
becomes an environment.

This transformation is gradual because the label can persist after its temporal structure
has disappeared. People may continue behaving as though exceptional conditions will soon
end even when no mechanism of termination remains.

The critical transition occurs when the society begins constructing institutions not for
surviving the emergency but for living inside it.

4.16 Irreversibility

The deepest epistemic threshold is therefore not knowledge of danger but knowledge of
irreversibility.
A reversible failure preserves a repair path:

xr — .

An irreversible failure removes that path:

This distinction transforms the meaning of action.

When restoration remains reachable, repair can be oriented backward toward a known
condition.

When restoration becomes unreachable, repair must become creative:

2’ E)a:", x’ # .
The objective changes from restoration to viable transformation.
This is one of the most important theoretical transitions in the entire monograph.
A society that cannot return must invent conditions under which continuation remains
possible without return.
Aniara becomes sociologically interesting precisely at this threshold.
The old future is gone, and the new future has not yet been socially constructed.

4.17 The Reachability Shock

We may now define the accident more precisely as a reachability shock.

Definition 4.1 (Reachability Shock). A reachability shock is a rapid contraction of the set
of practically attainable future states relative to the represented reachability field organizing
current action.
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Let actual reachability change from

Ry
to
Rt+ )
with
Rt+ g_ Rt— .

Define the magnitude of contraction as

Sr = u(Ry-) — u(Ry+),

or, more generally, through an appropriate distance between reachable sets.

Yet the social severity of the shock depends not merely upon lost volume. It depends
upon the value and organizational centrality of the states removed.

Let w(g) denote the social weight of future state g. Then a weighted reachability loss
may be represented as

Ly = / w(g) dg.
R, \R,+

Losing one overwhelmingly important destination can therefore be more consequential
than losing a large number of trivial alternatives.

Mars possesses extremely high w(g) because it organizes the purpose of the entire vessel.

Aniara suffers a massive reachability shock even if countless minor internal futures remain
possible.

4.18 Reachability Shock and Social Entropy

The collapse of a shared future also increases uncertainty about present action.

Before the accident, many actions can be evaluated relative to the destination. Afterward,
the ranking of actions becomes unstable because the objective itself has disappeared.

Let the policy space be

II={m,...,m}

Under destination G, policies may possess an ordering

T =G Ty

When G becomes unreachable, this ordering can dissolve.

The society therefore experiences not merely uncertainty about what will happen but
uncertainty about what actions count as sensible.

This can be interpreted as an increase in normative entropy.

If P(m) represents the distribution of socially supported policies, then
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H(II) = - P(m)log P(m;)
K3

may increase when the common objective disappears.

Many incompatible responses become locally defensible because no shared destination
supplies a dominant criterion.

Despair, pleasure, discipline, worship, inquiry, reproduction, memory, and withdrawal
can all become plausible answers to the same condition.

The age of confusion begins not because reason disappears, but because the criterion by
which competing reasons were ordered has disappeared.

4.19 The Repair of Expectation

The first repair required after the accident is therefore not mechanical but the repair of
expectation. The passengers must construct a new relation between present action and
future possibility.
Before the accident:
ay — GM

After recognition:

at —7

The question mark is sociologically intolerable over long periods. Human coordination
requires some stabilization of anticipated consequences.
Different institutions will eventually fill this space with different objects:

7= {Gordera Gpleasure: Grituala Gknowledgm Gmemorw Greproductiona Gsurvival}-

None is equivalent to Mars, which is precisely why multiple repair regimes can coexist
and compete. The original goal had coordinated the entire ship; the replacement goals
fragment the population.

4.20 Formal Result: The Representation Lag Proposition

The relation between physical catastrophe and social recognition can now be stated formally.

Proposition 4.2 (Representation Lag). Let actual reachability undergo an abrupt contraction
at time tg:

Rtg- - Rto—.

If updating the socially represented reachable set requires observation, interpretation,
communication, and integration, each with nonzero duration, then there exists an interval
(to,to + A) during which

Ry # Ry
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Proof. Let diagnostic observation require duration §; > 0, interpretation do > 0, com-
munication d3 > 0, and social integration d4 > 0. Then complete update cannot occur
before

A =081 + 09 + 3+ 04 > 0.

During at least some subinterval following t(, the represented reachability field retains
states removed from actual reachability. Therefore

Ry # Ry
O

The proposition is simple, but its implications are extensive. Every sufficiently rapid
catastrophe produces a period in which society acts using a model of a world that no longer
exists.

4.21 Formal Result: The Future-Support Proposition

A second result concerns institutional legitimacy.

Proposition 4.3 (Future-Support Proposition). If an institution’s present burdens are
legitimated substantially by a future state G, then removal of G from the represented reachable
set creates pressure for institutional relegitimation even when the institution’s material
structure remains unchanged.

Proof. Let compliance with institution J depend partly upon expected future value

V; =E[U(G)] - Cy,

where Cy is the present burden imposed by the institution. Suppose compliance is
supported when

Vy > 0.
If actors update their model such that
G ¢ ’R’(mt)a
then the expected contribution of G to institutional value approaches zero. Thus

Vi=—Cy

unless another legitimating benefit is substituted. Therefore the institution must reduce
its burden, generate another benefit, employ coercion, or construct a new justification. Hence
removal of the future supporting present sacrifice creates pressure for relegitimation. O

This is precisely the political problem Aniara will face.
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4.22 Formal Result: The Emergency Normalization Proposi-
tion

The transition from temporary crisis to permanent environment can likewise be expressed
formally.

Proposition 4.4 (Emergency Normalization). If a system remains within a locally admissible
region for sufficiently long while restoration of its pre-emergency state is unreachable, then
adaptive operations will increasingly be selected relative to the emergency state rather than
the pre-emergency state.

Proof. Let xy denote the pre-emergency state and xg the persistent emergency condition.
Suppose

while

zg € A.

At each subsequent time, repair must act upon states descended from z g, since ¢ cannot
be restored. Thus for repairs Ry,

Tt4+1 = %t(%&), Tt~ TR

rather than

Ti+1 — Lo-

Selection among repairs therefore increasingly depends upon successful continuation
from the persistent condition. Over repeated iterations, the emergency state becomes the
operational reference state. Hence an irreversible but locally admissible emergency tends
toward normalization. O

This proposition describes the transition that will govern the remainder of Aniara.

4.23 The Moment After the Future

The accident can now be understood as more than the event that sends the vessel into deep
space: it divides two forms of society.

Before it, Aniara is organized by an external future; after it, Aniara must increasingly
generate its futures internally. Before it, time measures approach; after it, time measures
duration. Before it, authority can claim to steer; after it, authority can primarily regulate.
Before it, sacrifice can be justified by arrival; after it, sacrifice requires another justification.
Before it, the vessel contains temporary substitutes for Earth; after it, those substitutes
become components of the only human environment available.

The physical transformation occurs quickly; the sociological transformation takes years.

Between them lies the peculiar interval explored in this chapter: the moment after the
future has disappeared but before society has learned how to live without it.
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The passengers initially ask whether the trajectory can be repaired.
Eventually they must ask a different question.
Not:

How do we get back?
but:
What kind of society can exist when there is no back?

That question marks the transition from catastrophe to institution.

Aniara has lost its destination, yet power remains.

The next problem is what power becomes when it can govern the passengers but cannot
govern where they are going.



Chapter 5

Government Without Steering

5.1 The Political Paradox of the Lost Ship

Political authority aboard Aniara does not disappear when navigation fails. This fact is easy
to overlook because the physical catastrophe appears to remove the most obvious purpose of
command. A spacecraft possesses a command structure partly because coordinated decisions
must guide the vessel toward a destination. Once the destination becomes unreachable, one
might expect authority itself to become meaningless. Yet the opposite occurs. The loss
of macroscopic control does not eliminate the enormous number of internal processes still
requiring coordination. Food must be distributed. Technical systems must be maintained.
Conflict must be managed. Information must be interpreted. Spaces must be allocated.
Routines must be established. Rules must be enforced. Death must be handled. Psychological
disorder must be contained. Collective reactions to the catastrophe must somehow be
organized.

Aniara therefore exposes a distinction that ordinary political conditions frequently conceal.
Government and steering are not the same operation.

A government can remain powerful after it has become incapable of steering the system
toward the outcome that originally justified its authority.

This is not a semantic paradox. It follows from the multidimensional structure of
control. A political institution may possess enormous influence over some state variables
while possessing little or no influence over others. The question “Does the government have
power?” is therefore underspecified. Power must always be indexed to a state transition.

Let the state of Aniara be decomposed as

Tt = (Zt75t)7

where z; represents the macroscopic trajectory of the vessel and s; represents its internal
social and technical organization. Let u; represent actions available to the governing authority.
The system evolves according to

Tip1 = F(ze, wp).
After navigational failure, it may be approximately true that

Oz 1

~0
ﬁut

60
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while simultaneously

05411
i, £ 0.

The authority cannot meaningfully alter where Aniara is going, but it can still alter what

happens aboard Aniara.
The political history of the ship unfolds inside this separation.

5.2 Power Must Be Indexed

Power is frequently described as though it were a scalar quantity. One actor has more power
than another; a state is powerful; a citizen is powerless. Such descriptions can be useful, but
they conceal the object of power.

Let actor ¢ possess an intervention set

Ui ={u1,...,up}.

For each target variable z(*), define an influence relation

(k)
ph) _ {ue o #0}.

Actor ¢ may possess a large intervention set for one variable and none for another.

A captain can determine whether a passenger is confined, may determine access to some
facilities, may influence what information is publicly announced, and may allocate labor, yet
none of these capacities implies the ability to reverse an unrecoverable trajectory.

Political power is therefore better represented as a vector:

P, = (P.(”, JC PZ.(")> .

Aniara experiences a catastrophic collapse along one component of this vector while
leaving others intact.

The resulting society is not powerless; it is asymmetrically powerful. This asymmetry
creates the possibility of government without steering.

5.3 Steering and Regulation

Cybernetically, steering implies a relationship between observation, intervention, and a target
region.

Suppose the desired region is G. A controller observes state ¢, computes an error relative
to the target, and applies intervention u;:

er = d(zy, G),
Ut = 7'('(6,5),

Tip1 = F (w4, uq).
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Successful steering requires that available interventions can alter the trajectory such that,
over some relevant interval,

d($t+1, G) < d(.%'t, G)

After Aniara becomes irrecoverably lost, this condition fails with respect to Mars.
For every admissible intervention sequence U,

Gy ¢ R(xy | U).

Yet regulation remains possible. Regulation need not move the system toward Mars. It
need only keep selected internal variables within acceptable bounds:

s € As.

Government therefore changes function.
Before the accident:

government = regulation + steering toward destination.

After the accident:

government = regulation without destination control.

The institutional structure survives because one component of its function remains
necessary even after another has become impossible.

5.4 The Persistence of Command

Why should passengers continue obeying a command structure that cannot return them
home?

One answer is coercion. Authority possesses means of enforcement. Yet coercion alone
is insufficient to explain stable political order. Even highly coercive systems depend upon
routines of compliance, role recognition, institutional expectations, and practical coordination.

Aniara retains what may be called infrastructural legitimacy. The command structure
continues to mediate resources and systems upon which everyone depends.

Let passenger viability depend upon a vector

U; = f(aia fiawi7mi7Qi)7

where a; denotes atmospheric access, f; food, w; water, m; medical support, and g; access
to functioning habitat.

If these goods depend upon coordinated infrastructure .JJ, then the institution controlling
or administering J retains practical importance independently of its ability to restore the
original destination.

Authority can therefore lose teleological legitimacy while retaining infrastructural legiti-
macy.

The distinction is crucial:
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Ltotal = Lteleological + Linfrastructural + Lprocedural + Lsymbolic + Lcoercive-

The loss of one component does not imply

Ltotal =0.

Institutions are often more redundant than the purposes officially used to explain them.

5.5 From Navigation to Administration

Once steering fails, administration becomes relatively more important.

Navigation concerns the relationship between present position and external destination.
Administration concerns the ordering of internal processes. As the first loses efficacy, the
second can expand.

This produces an important institutional tendency:

C'external \L — Cinternal T7

where Ceyternal denotes effective control over external trajectory and Cipternal denotes the
relative importance of internal regulation.

The relationship is not mechanically necessary, but Aniara provides conditions strongly
favoring it. The passengers cannot alter the cosmos through which the vessel drifts, but they
can alter one another’s behavior. The uncontrollable exterior therefore creates incentives to
intensify control over the controllable interior.

This is a general political temptation.

When institutions lose control over the variables that justify their existence, they may
redirect capacity toward variables that remain administratively accessible: a government
unable to alter a structural condition may regulate conduct associated with the condition, an
organization unable to improve outcomes may intensify reporting, a bureaucracy unable to
resolve a problem may increase procedural compliance, and a command structure unable to
steer the ship may become increasingly concerned with order aboard the ship. The institution
remains active, and activity itself can then become evidence of relevance.

5.6 Operational Theater

This produces the possibility of operational theater.

Operational theater occurs when visible control operations continue or intensify after
their relationship to the declared objective has weakened substantially.

Suppose institution J performs action u; and publicly associates it with goal G. Let the
actual sensitivity of G to u; be

8ut '

Xa(ur) = 'ad($’ &) ‘

When

XG(ut) ~ 07
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the action has negligible effect upon the goal.

Yet if the action remains visible, costly, ritualized, or institutionally important, observers
may continue interpreting performance of the action as evidence that the institution is acting
upon G.

The distinction between command and effective control is thereby obscured.

Aniara makes the separation impossible to ignore. No quantity of internal discipline
changes the lost trajectory. Yet the continued existence of commands can preserve the
appearance of an organized voyage.

The ship is governed, and therefore it can still feel, temporarily, as though someone is
driving.

5.7 Evidence Over Theater

Operational trust requires a different standard.

An institution should not be evaluated merely by whether it issues commands, follows
procedures, or produces signs of activity. It should be evaluated by evidence connecting its
interventions to the state variables it claims to control.

Let u be an intervention and G a claimed objective. Trust in the intervention should
depend upon demonstrated causal efficacy:

T(u,G) = f(E[Ad(z,G) | u]).

If repeated evidence shows

E[Ad(z,G) | u] =0,

then continued performance of u cannot legitimately be treated as steering toward G.

This principle is particularly important under catastrophic conditions because fear
increases the social demand for visible action. A population facing uncontrollable danger
may prefer a commanding institution to an institution that accurately admits the limits of
its control.

The psychological value of command can therefore diverge from its operational value.

Aniara places political authority under exactly this pressure.

The truthful statement may be:

No available command can return us home.

The institutionally stabilizing statement may be:

Remain orderly; the command structure remains in control.

Both statements can be true in different senses.
The danger lies in allowing the second to imply the negation of the first.

5.8 The Politics of Admitting Powerlessness

Political authority is often expected to know what should be done. This expectation becomes
dangerous when no intervention can restore the desired state.
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An authority confronting an uncontrollable variable has several possibilities. It can
acknowledge the limit, conceal the limit, redefine the objective, transfer blame, intensify
control over other variables, or construct symbolic substitutes for the lost capacity.

Each response has different legitimacy consequences: acknowledging powerlessness may
increase epistemic trust while decreasing perceived competence; concealing powerlessness
may preserve confidence temporarily while accumulating future trust debt; redefining the
objective may constitute genuine adaptation or opportunistic goal substitution; transferring
blame may preserve institutional identity at the cost of social conflict; increasing internal
control may preserve order while obscuring external impotence; and symbolic substitution
may preserve collective coherence while weakening correspondence between representation
and reality.

There is no simple solution because authority faces incompatible constraints.

It must preserve order, communicate truth, avoid promising impossible outcomes, coordi-
nate survival, and maintain sufficient legitimacy to perform the remaining tasks.

The accident therefore creates not merely a technical failure but a constitutional problem.

What is legitimate government when government cannot deliver the future for which it
was constituted?

5.9 Constitutional Cybernetics

A constitutional order can be understood as a system that constrains not only the governed
population but the controller itself.
Ordinary cybernetic control asks how intervention w; can move system x; toward target

G.

Constitutional cybernetics adds another question:

Which interventions is the controller permitted to perform?

Let U denote all technically available interventions and let

Uadm - U

denote those institutionally, ethically, or constitutionally admissible.
Then legitimate control requires

Ut € Usdm-

This distinction becomes especially important under emergency conditions. Catastrophe
generates pressure to expand Uugy, because ordinary constraints appear inefficient relative to
urgent survival.

The familiar argument is

exceptional danger = exceptional authority.

Yet Aniara’s emergency does not terminate.

If emergency authority is justified by temporary deviation from normal conditions, a
permanent emergency threatens to make exceptional authority permanent.

Thus
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E; —

can generate

emergency normal
U.dm = Usim -

The exception becomes the constitution: this is another form of recursive normalization.

5.10 The Permanent Emergency Problem

Emergency governance ordinarily derives legitimacy from temporal boundedness. Extraor-
dinary powers are tolerated because they are expected to expire when ordinary conditions
return.

Let normal authority possess intervention set

UN7

and emergency authority possess expanded set

Ug, Uy C Ug.

If restoration occurs at time ¢,., then one expects

U(t > tr) = Upn.

But Aniara has no reachable restoration time:

t, = 0.

The justification for temporary expansion therefore loses its terminating condition.
This produces a dangerous political structure:

temporary necessity + unreachable normality = potentially permanent exception.

The society must either invent new limits appropriate to its permanent condition or allow
emergency authority to become indefinitely self-justifying.

The distinction between emergency and constitution therefore depends upon reachability.

A temporary suspension requires a reachable end; without one, suspension becomes order.

5.11 The Control of Bodies When the Ship Cannot Be Con-
trolled

The loss of trajectory control creates another political asymmetry. The macroscopic vessel
cannot be redirected, but individual bodies remain highly controllable.

Bodies can be confined, assigned labor, punished, separated, permitted or forbidden
access to spaces; bodies can participate in rituals, reproduce, consume scarce resources, or
threaten others.
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The body becomes one of the most accessible political state variables remaining aboard
the ship.
This creates conditions under which governance may become increasingly corporeal as
external steering declines.
Let z denote trajectory and b; the state of passenger ¢. Then
L
dug

while

ob;
Jug

may remain large.

Political intervention therefore migrates toward the variables with the highest remaining
controllability.

This provides a structural explanation for intensified discipline that does not require
assuming unusually malicious rulers.

Control seeks controllable objects: when the cosmos cannot be governed, the passenger
can.

5.12 Foucault in Deep Space

The situation invites comparison with disciplinary theories of power, particularly those
associated with Michel Foucault, but Aniara adds an unusual constraint. Discipline aboard
the ship does not simply produce efficient bodies for an expanding institutional project. The
project itself has lost its external destination.

Disciplinary power therefore risks becoming self-referential.

Bodies can still be ordered, classified, watched, corrected, and normalized, but the relation
between these operations and collective progress becomes uncertain.

The question is no longer merely why institutions discipline, but what discipline becomes
when the institution cannot accomplish its original macroscopic purpose.

One possibility is that discipline becomes a technology for preserving the institution
itself.

Let institutional persistence be Pj. If disciplinary operations up satisfy

0Py
— >0
Ooup

even while

dd(z,Gr) ~0
Oup ’
then discipline can increase institutional persistence without increasing destination
reachability.
The organization survives because it remains capable of organizing.

This is institution as recursively repaired distinction.
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5.13 Authority as a Persistent Distinction

An institution does not persist merely because the same persons remain in office. Personnel
can change while authority survives. What persists is a structured distinction between those
entitled to command and those expected to comply.

Let

D 4 = {authorized, unauthorized }

represent the relevant distinction.

Institutional practices repeatedly repair this difference through uniforms, spaces, proce-
dures, language, punishment, records, ceremonies, and control of resources.

Thus

%A(DA) — D;‘

As long as sufficient features remain recoverable, authority continues even when individual
officeholders change.

This provides a direct example of the principle that recursively repaired distinctions
become identities.

The command structure aboard Aniara can therefore persist after navigation fails because
its identity is not reducible to successful navigation. It is continually reproduced through
social operations that distinguish command from obedience.

The institution may lose purpose more rapidly than it loses identity.

5.14 Legitimacy as Correspondence Between Claim and Ca-
pacity

This suggests a more precise definition of legitimacy appropriate to the present framework.
Authority makes claims about what it is entitled and able to do.
Let

CJ:{Cla"'acn}

denote the claims of institution J, and let

Ky={ki,... kn}

denote its actual capacities.
Legitimacy depends partly upon correspondence between the two.
If an institution claims

cq = capacity to deliver G

while

G ¢ RJ(I’),

then a correspondence failure arises.
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We may represent operational legitimacy schematically as

Lop =1- d(CJ7KJ)7

with the understanding that the actual concept is multidimensional and normative rather
than reducible to a single metric.
The important principle is:

Authority becomes epistemically unstable when its claims exceed its reachable capacities.

An institution can preserve legitimacy by narrowing its claims.

The captain who says “I can return us to Earth” makes a false steering claim.

The captain who says “I cannot return us to Earth, but I can coordinate the systems
keeping us alive” makes a narrower claim that may remain true.

Political trust therefore requires accurate declaration of the boundary of control.

5.15 Ask Rather Than Silent Allow

A deeper constitutional principle follows from the contraction of collective reachability.
When an authority cannot restore the common destination, its justification for imposing
irreversible costs upon individuals weakens. Decisions that were once instrumental to arrival
may no longer possess the same collective necessity.
This increases the importance of explicit consent, contestability, and visible authorization.
Where possible, governance should move from silent assumption toward explicit asking.
Formally, suppose intervention u affects actor ¢ and was previously justified by contribution
to common goal G:

u = G.

Once

G ¢ R(x),
that justification disappears.
The intervention requires another warrant:
W(u) > 6.

The warrant may derive from immediate safety, protection of others, preservation of
shared infrastructure, or explicit consent. But the old destination can no longer silently
authorize the act.

This is the political meaning of lost reachability.

When the future changes, permissions inherited from that future must be reconsidered.

5.16 The Repair Warrant

We can formalize this intuition through a repair warrant.



70

Let intervention u impose cost C(u), preserve threatened distinction D, and generate
expected repair benefit

BD(U)

A minimal repair warrant requires

Bp(u) —C(u) > 0,

for some contextually appropriate threshold 6.
Under uncertainty, we might instead require

E[Bp(u)] = AR(u) = C(u) > 0,

where R(u) represents risk and A the weight assigned to it.

The important point is that the warrant must name the distinction being repaired.

“For the good of the ship” is insufficient if the relevant good cannot be specified. Is the
intervention preserving atmospheric integrity, food distribution, protection from violence,
institutional prestige, religious conformity, or the command hierarchy itself?

The distinction matters because not every preserved institution is equivalent to preserved
collective viability.

A repair can preserve power; that does not prove that it preserves society.

5.17 Institutional Self-Preservation

Institutions are themselves systems subject to persistence pressures. Once created, they pos-
sess procedures, personnel, identities, resources, and internal distinctions whose continuation
can become an objective.
Let J denote an institution and G the external goal for which it was established.
Initially,

PJ—>G,

in the sense that institutional persistence is instrumentally valuable because it contributes
to G.

But over time, the relation can invert:

G—>PJ,

where the institution invokes the goal to justify its own continuation.

If G becomes unreachable while J remains capable of preserving itself, the inversion
becomes visible.

Aniara creates an unusually clean test.

If the navigational institution continues after navigation has become ineffective, what
functions does it now serve?

Some may be indispensable, others may be residues, and still others may exist principally
because the institution has become a persistent distinction requiring its own repair.

This does not make institutions inherently parasitic; it makes institutional continuation
an empirical question rather than proof of continued function.
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5.18 Weber and the Survival of Office

Max Weber’s analysis of bureaucracy is particularly useful here because bureaucratic au-
thority is designed to exceed the persons temporarily occupying offices. Rules, jurisdictions,
competencies, records, and procedures allow administration to persist across personnel
changes.

Aniara reveals both the strength and danger of this architecture.

The strength is obvious. A society facing indefinite crisis cannot depend entirely upon
charismatic improvisation. Technical systems require records. Resource distribution re-
quires procedures. Knowledge must survive individual deaths. Roles must be transferable.
Bureaucratic organization is a technology of institutional memory.

Yet the same persistence permits procedure to survive purpose: the office can remain
well-defined after the world that justified the office has changed.

Thus bureaucratic robustness has a dual character:

institutional memory < institutional inertia.

The same mechanisms that preserve useful knowledge can preserve obsolete assumptions.
Aniara needs bureaucracy because it is lost; Aniara must distrust bureaucracy for the
same reason.

5.19 The Captain as Symbolic Boundary

The captain also possesses a symbolic function beyond practical command. The figure of
command creates a boundary between controlled and uncontrolled reality.

Inside the ship, orders exist; outside it, the universe is indifferent. The captain stands at
the interface.

So long as command remains credible, passengers can experience the vessel as a governed
object moving through an unguided cosmos. The captain personifies the possibility that
someone occupies the position from which the whole can be seen and directed.

When actual steering becomes impossible, this symbolic function becomes more important
precisely because its operational basis has weakened.

The population confronts an intolerable possibility:

There is no agent above the system who can restore the trajectory.

Political authority can partially conceal this absence by occupying the structural position
of agency.

The captain cannot command the universe, but the existence of a captain makes the ship
feel less abandoned to it.

5.20 Authority as Anxiety Regulation

This suggests another function of government: regulation of collective anxiety.
Suppose perceived uncontrollability is U; and social anxiety is A;, with

0A;

e )
au,
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Visible authority may reduce perceived uncontrollability:

Utpercelved _ Ut _ CkVJ,

where Vj represents visible institutional control.

Then even when the institution cannot alter the relevant external variable, visible
command can reduce anxiety.

This is not necessarily deception. Coordinated internal action genuinely matters.

The danger appears when psychological regulation is confused with physical control.

The institution may begin optimizing the appearance of control because the appearance
itself produces measurable social benefits.

At that point operational theater acquires a functional justification.

The society is calmer, but calmness is not evidence that the trajectory has changed.

5.21 Power Survives Agency

We can now state the chapter’s central proposition more carefully.

The phrase “power survives agency” appears paradoxical only if power and agency are
treated as identical. Here they refer to different structures.

Agency with respect to goal G means possession of interventions capable of changing
whether G is reached.

Power means possession of interventions capable of altering consequential states of other
actors or institutions.

Thus an authority can satisfy

while

where P is its set of consequential social interventions and A ;(G) its set of interventions
capable of restoring goal G.
Hence:

Power can survive the loss of agency over the collective destination.

Aniara makes this distinction materially unavoidable: the command structure can govern
nearly everything except where everyone is going.

5.22 Formal Result: The Control Migration Principle

The tendency toward internal regulation can now be formalized.

Proposition 5.1 (Control Migration Principle). Let a governing system possess intervention
capacity over multiple state variables. If controllability of a highly valued external variable
decreases while controllability of internal variables remains available, then the relative share
of effective intervention directed toward internal variables can increase even without an
increase in total governing capacity.
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Proof. Let the state decompose as

T = (Zv S)a

with external variable z and internal variables s. Let available governing effort be bounded
by B, allocated as

u = (uz, us), C(uy) + C(us) < B.

Suppose effectiveness of external intervention declines:

0z

o — 0,
while

0s

o > 0.

For any allocation criterion rewarding realized state change, the marginal return to u,
declines relative to us. Therefore effective intervention will tend to concentrate increasingly
upon s. Hence loss of external controllability can produce migration of control toward
internal variables without increasing total capacity. O

This principle provides a structural route from failed steering to intensified administration.

5.23 Formal Result: The Institutional Persistence Theorem

Theorem 5.2 (Institutional Persistence Under Goal Loss). Let institution J originally
contribute to goal G, but also perform a set of internal functions

FJ:{flv"'vfn}

that remain necessary for local admissibility. If G becomes unreachable while at least one
sufficiently important f; remains effective, loss of G does not imply disappearance of J.

Proof. Suppose institutional persistence depends upon total functional value

Vi=Va+ ) V().
When G becomes unreachable,

Vo — 0.

However, if there exists at least one f; such that

V(fi) >0

and the aggregate remaining value satisfies the threshold required for institutional
reproduction,
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Z V(fi) >0y,

then the conditions for persistence of J remain satisfied. Therefore loss of the founding
or dominant external goal does not logically imply institutional disappearance. O

Aniara’s government survives because governance performs more functions than naviga-
tion.

The interesting question is how those surviving functions transform the institution’s
identity.

5.24 Formal Result: The Claim—Capacity Constraint

Proposition 5.3 (Claim—Capacity Constraint). Operational trust is unstable when an
institution persistently represents an unreachable state as controllable through its available
interventions.

Proof. Let institution J claim that intervention w can produce or approach goal G. Suppose
repeated evidence demonstrates

G ¢ Rz |Uy),

where Uj is the institution’s available intervention set. The claim therefore predicts a
state transition unsupported by observed or modeled capacity. As evidence accumulates,
correspondence between institutional claim and demonstrated capacity decreases. If trust
depends positively upon such correspondence, persistent mismatch reduces the evidential
basis for operational trust. Hence trust becomes unstable unless the institution revises its
claim, changes its capacity, or suppresses the relevant evidence. O

This is why admitting limits can sometimes preserve authority better than theatrical
certainty.

5.25 The Constitutional Problem of Aniara

The political problem aboard Aniara can now be stated without assuming that authority is
either simply necessary or simply oppressive.

The ship requires coordination, yet it cannot be steered home; these facts coexist.

Abolishing every institution because the destination is unreachable would destroy capaci-
ties required for local survival.

Treating every surviving institution as legitimate merely because it survives would confuse
persistence with warrant.

The appropriate question is therefore not whether authority should exist, but whether
each exercise of authority can identify the distinction it preserves, the evidence connecting
intervention to preservation, the cost imposed, the alternatives available, and the limits of
the controller’s actual capacity.

In compressed form, legitimate repair requires something like

W(u,D,E,C) >0,
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where D is the threatened distinction, E the evidence of efficacy, and C the cost or
constraint imposed.

This is constitutional cybernetics under conditions of unreachable destination.

The controller must itself remain constrained precisely because catastrophe increases the
temptation to confuse every available intervention with a necessary one.

5.26 The Government of the Remaining World

Aniara’s government cannot govern the universe: it cannot command the stars to rearrange
themselves, legislate Mars back into the reachable set, punish momentum, negotiate with
trajectory, or imprison distance. Yet it can govern the remaining world, and that world is
the ship.

The contraction of global reachability therefore magnifies the political significance of local
space. Corridors, rooms, bodies, schedules, food, information, ceremonies, work, sexuality,
and memory become the terrain upon which power operates.

Government becomes more local as the trajectory becomes more cosmic.

This inversion is one of Aniara’s most powerful sociological insights.

The larger the uncontrollable environment becomes, the more intensely the controllable
interior can be organized.

The passengers have lost almost all power over where they are going, but they have not
lost the power to determine how one another must live while getting there.

And because there is no destination, the phrase “while getting there” eventually ceases
to make sense.

Government must then answer the question that navigation once postponed:

What is political order for when there is nowhere left for political order to take us?

The answer cannot remain “survival” indefinitely, because survival itself contains unan-
swered questions about what is being preserved and why.

Aniara therefore moves from the politics of trajectory toward the politics of continuation.

That transition also changes the structure of inequality. When no passenger, regardless of
wealth or status, can purchase a return to Earth or arrival at Mars, one enormous dimension
of ordinary advantage collapses. Yet inequality does not disappear. It reorganizes around
the remaining reachable differences.

The next question is therefore not whether scarcity survives catastrophe.

It is where scarcity goes when the most valuable destination can no longer be bought.



Chapter 6

The Redistribution of Scarcity

6.1 Equality Before the Unreachable

Catastrophe does not abolish inequality. It can, however, abruptly destroy the usefulness of
particular advantages.

Before Aniara loses its trajectory, passengers enter the vessel carrying the differentiated
positions of terrestrial society. They possess histories, occupations, reputations, relationships,
expertise, authority, expectations, and perhaps substantial differences in material resources
and social status. These distinctions do not disappear merely because the passengers cross the
boundary of the ship. As argued in the preceding chapters, migration is selective continuation
rather than social reset.

The accident nevertheless introduces an extraordinary equality.

No passenger can purchase Mars, no rank can command Earth to approach, no accumu-
lated wealth can reverse the vessel’s momentum if the required technological pathway does
not exist, and no prestige can negotiate with celestial mechanics.

Along the dimension that has suddenly become most important, the reachable sets of
the passengers converge.

Let GG denote return to Earth or arrival at the intended destination. Before the accident,
passengers may possess substantially different individual reachable sets,

Ri(wr) # Rj(x).

After the accident, however,

G ¢ Ri(x)

for every passenger 1.
Thus

Vi,  lger, =0.

The catastrophe imposes universal exclusion from the most valued future.

This is not equality in the ordinary distributive sense. Nothing has been redistributed to
make access fairer. Instead, access has been destroyed.

The distinction is essential because equality can arise either through expansion or
contraction. Two persons can become equal because the disadvantaged person gains access
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to something previously denied, or because the advantaged person loses access to it as well.
Formally, if

TP > T,
equality can be produced by

5 T T
or by

ri 4 7).

These transformations may generate the same final difference,

’Ti _Tj‘ :07

while representing opposite social achievements.
Aniara produces equality by catastrophic contraction: everyone is equally lost.

6.2 Resources Matter Because They Open Futures

This condition allows us to reconsider what resources ordinarily do.

Money, property, credentials, authority, health, social networks, knowledge, legal status,
and geographic position matter not simply because actors possess them. They matter because
they alter what actors can subsequently do.

A resource is therefore partly a reachability operator.

Let the state of actor ¢ be

2
Ty = ((pivvia Si7 ag;, K’i)v

where ®; represents available resources or capital, v; a vector of accessible opportunities,
S; institutional or social standing, 0'2-2 uncertainty or exposure to volatility, and k; practical
capacities such as knowledge, health, mobility, or technical competence.

The individual’s reachable set can be represented abstractly as

An increase in wealth is socially consequential insofar as it changes

The important quantity is not the numerical resource alone but the futures it makes
accessible.

A thousand units of currency have different meanings in environments where they purchase
food, transportation, medical care, political influence, luxury, or nothing at all.

This gives us a reachability interpretation of wealth:

resource value ~ AR.



78

The value of a resource depends upon how much and in what directions it changes the
actor’s reachable future.

Aniara makes this dependence unusually visible because some resources undergo dramatic
devaluation when the surrounding reachability structure changes.

6.3 The Collapse of Convertibility

Wealth is powerful partly because it is convertible.

Money can be exchanged for goods, services, labor, access, privacy, mobility, expertise,
time, and protection. Its social power derives less from its material form than from the
network of transformations through which it can be converted into desired states.

Let resource m possess conversion functions

Cm == {Cla C2,y ... 7Cn}7
where each c¢; maps monetary possession into some accessible state.
Then the effective value of money depends upon
V(m) = f(Cm,R).
A catastrophe can preserve nominal possession while destroying conversion pathways.
One may still “have” wealth while losing the operations through which wealth previously
altered life.
Suppose terrestrial wealth allowed

m — travel — location choice.

Aboard Aniara,

m - return to Earth.

The conversion chain terminates.
This is a form of reachability devaluation.
The resource has not necessarily disappeared; its transformation graph has contracted.

6.4 The Reachability Graph

The concept can be represented using a directed graph

g =V, E),

where nodes V' are socially meaningful states and directed edges E are admissible
transformations.

Resources modify the graph by enabling edges.

For actor i, possession of resource r may create edge

.
T — Y.

Inequality then consists partly in differential graph connectivity.



79

Actor ¢ may possess

T =y — 2z,

while actor j possesses only

T =Y.

Their inequality is not merely that ¢ has more resources. It is that ¢ can traverse paths
unavailable to j.

Catastrophe can remove edges globally.

If the accident destroys the path

x—)GM,

then no redistribution of resources internal to the ship can recreate that edge unless those
resources include a physically effective navigational repair.

This reveals a limit to distributive politics.

Some inequalities concern the allocation of access within an existing possibility space;
others concern the structure of the possibility space itself.

Redistributing tickets does not help when the railway no longer reaches the destination.

6.5 Fiscal Reachability

This motivates a broader concept of fiscal reachability.
Let individual ¢ possess economic state

fi = (®4,v5, 8, 02).

The significance of this state lies in the reachable set it induces:

Ri =R(fi| C),

where Cy denotes the surrounding institutional, technological, ecological, and political
constraints.
Fiscal inequality can then be represented not only as

but as a difference between reachable sets:

Two individuals with different incomes may possess relatively similar practical reachable
sets in one environment and radically different ones in another. Conversely, equal nominal
resources can produce very different reachable sets when actors face different legal, social,
geographic, biological, or informational constraints.

The surrounding constraint field therefore matters as much as the resource quantity.

Aniara performs an extreme transformation of Cj.

Consequently, the mapping
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changes even if f; initially remains unchanged.
The accident is therefore also an economic event: it rewrites the conversion function
between resources and futures.

6.6 The Universal Constraint

Let C4 denote the macroscopic trajectory constraint imposed by Aniara’s irrecoverable drift.
Then for every passenger,

Ri = R(mz ’ CA).

Even if

X 7& Zj,

the common constraint can force convergence along particular dimensions:

R =R\ = 0.

This produces what may be called a universal constraint: a boundary no individual
resource advantage can cross.

Universal constraints are sociologically important because they reveal the conditional
character of privilege. An advantage is powerful only within a system in which it remains
convertible into consequential differences.

Death is the ultimate universal constraint, but societies contain many weaker exam-
ples. Legal prohibitions, ecological boundaries, technological limits, biological constraints,
infrastructure failures, and physical impossibilities can all render certain resources ineffective.

Aniara turns physical law into the dominant universal constraint.

This does not eliminate social hierarchy; it changes the domain over which hierarchy
operates.

6.7 Scarcity Migrates

When one valued good becomes universally inaccessible, competition does not necessarily
disappear. It migrates toward goods that remain differentially accessible.
Let the socially valued resource set before catastrophe be

Qt - {(I1,QQ7 cee )Qn}

Suppose catastrophe renders g; unreachable for everyone:

q1 ¢ Ri V1.

The relative value of remaining goods can increase:

V(gx | ¢1 unavailable) > V(g | g1 available).
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This is not simply an economic substitution effect. The remaining goods may acquire
new existential functions.

Privacy matters differently when one cannot leave the vessel; intimacy matters differently
when one’s social universe is permanently bounded; information matters differently when it
concerns the only inhabited environment available; memory matters differently when the
remembered world cannot be revisited; recognition matters differently when there is no
external society before which alternative identities can be established; and Mima matters
differently when direct access to Earth has disappeared.

Scarcity therefore migrates from planetary mobility toward internal differences.

6.8 Privacy in a Closed World

Privacy provides a particularly revealing example.

On Earth, social conflict can sometimes be resolved by spatial separation. One can
leave a room, neighborhood, institution, city, occupation, relationship, or community. These
options are unequally distributed, but the environment contains multiple scales of exit.

Aniara radically contracts them.

Let the set of social environments available to actor ¢ be

L ={ly,...,0,}.
Terrestrial mobility may permit
’Li‘ > 1.
Aboard a bounded vessel,
|Li| 4

As exit options contract, control over small territories can become disproportionately
important.

A private room is no longer merely a convenience; it is one of the few remaining
mechanisms through which an individual can alter the immediate social environment.

Thus the value of privacy increases as external mobility decreases:

OV (privacy)
8 ‘ Rexit ‘

The fewer places one can go, the more consequential it becomes to possess a boundary

< 0.

others cannot freely cross.
Privacy becomes micro-reachability.

6.9 Exit, Voice, and the Closed Ship

Albert Hirschman’s distinction between exit and voice becomes especially revealing under
these conditions.
In ordinary institutional environments, dissatisfaction may produce exit:
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J = J.

Where exit is impossible or costly, actors may rely more heavily upon voice:

J — AJ.

Aniara radically limits the largest form of exit.
No passenger can leave the social system in order to join another planetary society.
Thus

macro .
exit ™ .

This does not imply that voice automatically becomes stronger. The opposite may occur.
Institutions aware that members cannot leave may face weaker competitive pressure to
respond.

The closed ship therefore creates a fundamental asymmetry:

dependence on institution 1 credible exit | .

Under such conditions, internal rights, procedural protections, contestability, and consti-
tutional constraints become more rather than less important.
When people cannot leave the system, the design of the system becomes existential.

6.10 Information as a Scarce Resource

The accident also increases the value of information.

Before the catastrophe, information about navigation is specialized but instrumentally
ordinary. Passengers need not personally understand every technical detail because the
institutional system appears to function.

After the catastrophe, information concerning trajectory, resources, system integrity,
Mima, deaths, institutional decisions, and possible repairs becomes closely connected to
survival and meaning.

Let information I modify an actor’s represented reachable set:

~ =,

The value of information can then be represented as

V(I) = d(R;, R}).

Information is valuable when it changes what an actor can rationally anticipate or do.

Control of information therefore becomes a form of reachability power.

An authority that knows about resource shortages before others can act earlier; an expert
who understands technical systems possesses access to distinctions others cannot diagnose;
a person with privileged access to Mima may possess forms of psychological experience
unavailable elsewhere.

Information inequality becomes increasingly consequential as the external world supplies
fewer alternative sources of correction.
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6.11 Epistemic Wealth

This suggests the concept of epistemic wealth.

Epistemic wealth is not simply knowledge quantity. It is access to information, interpretive
capacities, diagnostic tools, and trusted channels that expand an actor’s ability to distinguish
among possible states.

Let

Ki == (IivDia T‘ia Al)a

where [; is information access, D; diagnostic competence, T; trusted informational
relations, and A; authority to act upon knowledge.
Then epistemic reachability can be written

RE = R(K; | Cy).

Two passengers may receive the same raw data while possessing radically different
epistemic wealth because only one can interpret it or act upon it.

This distinction becomes especially important in technically mediated environments. The
more survival depends upon systems opaque to ordinary users, the greater the potential
reachability advantage of those capable of diagnosing and modifying those systems.

Technical expertise becomes a form of capital, not because expertise is inherently hierar-
chical, but because it opens edges in the reachability graph.

6.12 Mima as Experiential Wealth

Mima introduces an even stranger form of scarcity.

She provides access not merely to information but to experience.

The difference is substantial. A passenger can know propositionally that forests existed
on Earth without experiencing anything resembling a forest. One can know that rain fell
without hearing rain. One can know that open horizons existed without possessing the
perceptual relation to an open horizon.

Mima therefore supplies what may be called experiential reachability.

Let E* denote an inaccessible experience. Direct physical access satisfies

E* ¢ 7?'physical (xz) .

Mima provides a representational pathway

The substitute is not physically identical to the lost environment, but it restores access
to some of its phenomenological distinctions.
Thus

Rexperiential(xi | M) > Rexperiential(xi | _‘M)

Access to Mima therefore expands a dimension of reachable life even though it does not
alter the vessel’s trajectory.
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Mima creates wealth inside unreachability, which helps explain why her social importance
can become enormous.

6.13 Recognition as a Closed-System Good

Recognition also changes under closure.

In an open social environment, individuals may seek recognition from multiple communi-
ties. Failure in one domain can sometimes be compensated by movement into another. A
rejected artist can find another audience. A worker can seek another institution. A person
stigmatized in one community may relocate.

Aniara compresses the recognition market.

Let actor i’s potential recognition communities be

Cz‘ = {Cl,...,cn}.

Closure reduces

|Cl.

As the number of independent audiences contracts, the judgments of the remaining
community acquire greater weight.

This can intensify conformity.

If nearly all socially meaningful recognition must come from actors inside the same
bounded system, exclusion becomes more costly.

The social penalty associated with status loss therefore increases as alternative communi-
ties become unreachable.

This creates conditions favorable to intensified hierarchy, ritual belonging, sexual affilia-
tion, ideological identity, and competition over symbolic position.

The ship cannot offer more worlds; it can offer more distinctions within the world.

6.14 Intimacy as Reachability

Intimacy becomes another crucial scarce good.

Human relationships open states that cannot be reached alone. Care, sexuality, parent-
hood, friendship, trust, shared memory, and companionship are relationally produced.

Let actors ¢ and j form relation r;;. Then some states satisfy

Y € R(azz ‘ Tij)

while

y & R(w; | —rig).

Relationships therefore expand reachable experience.

This makes intimacy a genuine reachability resource.

Aboard Aniara, where external possibilities contract, the relative importance of relation-
ally generated states increases.

The social world becomes a larger fraction of the reachable world.
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Consequently, sexuality and intimate affiliation should not be interpreted merely as
distraction from catastrophe. They are among the remaining domains in which genuinely
new states can still be created.

A relationship can begin.

A body can still surprise another body.

A child can still be conceived, and a new attachment can still alter tomorrow.

Against the enormous invariance of the ship’s trajectory, intimacy preserves local novelty.

6.15 Reproduction and the Temporal Reachability Field

Reproduction adds another dimension because it creates futures extending beyond the present
individual.

Let individual i’s biological lifetime terminate at T;. Without descendants or other
continuation mechanisms, direct personal reachability ends:

'Ri(t > Tz) = .

Reproduction creates another relation:
1= 7,

through which biological, cultural, mnemonic, and social distinctions may persist beyond
T;.

The individual does not literally reach the descendant’s future, but something originating
in the individual may.

Reproduction therefore transforms the temporal structure of continuation.

This becomes especially important aboard a vessel whose destination will not be reached
within the lifespan of its current passengers.

If the journey has no reachable endpoint, biological continuation can become a substitute
horizon:

Garrival — Ggeneration .

The future changes from somewhere one arrives to someone who comes after.
This substitution will become central when the monograph turns to sexuality, ritual, and
continuation.

6.16 Scarcity of Novelty

Another scarce resource aboard Aniara is novelty itself.

Terrestrial environments constantly generate differences. Weather changes. Landscapes
differ. New persons arrive. Places can be visited. Objects can be produced. Ecosys-
tems change. Cities evolve. Cultural networks extend beyond any individual’s immediate
environment.

A closed vessel contains a much smaller generative field.

Let environmental novelty over interval At be represented by
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Ng(At) = [Dirac \ Dyl

where D; denotes available environmental distinctions.
A bounded, highly regulated environment may satisfy

N < NE,

where A denotes Aniara and FE terrestrial life.

Social systems must therefore generate novelty internally.

Art, sexuality, ritual, conflict, storytelling, memory, intellectual inquiry, status transfor-
mation: these become not luxuries added to survival but mechanisms for producing difference
in an environment increasingly characterized by repetition.

A society deprived of novelty must manufacture distinction.

6.17 The Economics of Attention

When material and spatial alternatives contract, attention becomes increasingly valuable.
Every passenger possesses finite cognitive time:

T, < oo.

Attention allocates this time among available objects:

Zaik <T.
k

Mima, political authority, ritual leaders, intimate partners, memories, technical problems,
and collective events compete for this finite capacity.

Attention therefore becomes a scarce resource through which institutions reproduce
themselves.

A ritual survives because people attend; authority persists partly because commands
receive attention; Mima becomes socially powerful because she can occupy consciousness
with experiences unavailable elsewhere; memory survives because it is rehearsed.

In a closed environment, control over attention can substitute partly for control over
space.

One cannot create another planet, but one can create another object of consciousness.

This is one reason symbolic systems become increasingly important as material reachability
contracts.

6.18 From Material Scarcity to Ontological Scarcity

The deepest scarcity aboard Aniara is not food, space, information, or pleasure considered
separately. It is scarcity of ways to be.

A rich terrestrial environment permits many social identities because persons can move
among institutions, occupations, communities, locations, and projects. These alternatives
are unequally available, but the possibility field is broad.

Aniara contracts this field.
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The ship becomes the horizon within which nearly every identity must be constructed.
We may define ontological reachability as

RY = {socially sustainable identities reachable by i}.

As environmental and institutional alternatives disappear,

IRO| L.

The remaining identities can become more intense precisely because alternatives are
fewer.

Priest, technician, lover, believer, dissident, Mima attendant, officer, parent, mourner:
these are not merely roles but reachable ways of remaining someone.

The struggle over scarcity therefore becomes a struggle over identity.

6.19 The Redistribution of Risk

Scarcity and risk are inseparable.
Resources matter partly because they protect actors from undesirable states. Wealth,
authority, expertise, and social connection can reduce exposure to uncertainty.
Let the risk faced by actor i be represented by
2

o;.

Under terrestrial inequality, actors may possess substantially different risk profiles:

2 2
o; # 05

Aniara introduces a dominant common risk R4 affecting everyone:

R, = Rj 4+,

where r; denotes individually differentiated risk.
If

Rao>r;,

the common catastrophe dominates many previous inequalities.

Yet smaller differences can still determine who suffers first, who has privacy, who
receives care, who possesses information, who is punished, and who obtains access to scarce
psychological resources.

Thus catastrophe can simultaneously compress and intensify inequality.

Large-scale fate converges while small-scale experience diverges: everyone dies aboard
the same ship, but they do not necessarily live the same life before doing so.

6.20 The Compression of Class Without the End of Hierarchy

This distinction allows a more careful treatment of class.
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It would be simplistic to claim that Aniara becomes classless because terrestrial wealth
loses some convertibility. Equally simplistic would be the assumption that terrestrial class
structure continues unchanged.

The catastrophe transforms the field in which class operates.

Let class advantage be represented by a bundle

Ki = (q)h Sia Ni> EivAi)a

where ®; is economic capital, .S; status, N; networks, F; expertise, and A; authority.
The accident changes the conversion matrix

Mc

mapping these forms of capital into reachable outcomes:

R; = Mo K.

When Mo changes, the same capital bundle produces different advantages.

Economic capital may lose some power, while technical expertise, institutional authority,
and access to psychological repair may gain it; social networks may become more important
because alternative networks cannot be reached.

The class system therefore undergoes recomposition rather than simple disappearance.

6.21 Capital as Stored Optionality

This permits a general definition of capital compatible with reachability theory.

Capital is stored optionality: a resource counts as capital insofar as it can be converted
into future alternatives.

Let k be some asset or capacity. Define its optionality value as

O(k) = u(R(z | k)) — p(R(z | =k)).
If

O(k) > 0,

the possession expands the reachable set.

Different forms of capital expand different dimensions.

Economic capital expands purchasable options.

Social capital expands relational options.

Cultural capital expands institutionally recognized options.
Technical capital expands operational options.

Political capital expands decision influence.

Epistemic capital expands diagnosable and interpretable options.
Aniara’s catastrophe changes O(k) across the entire capital structure.
Some forms collapse toward zero.

Others become extraordinarily valuable.

This is what it means for scarcity to migrate.
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6.22 The Reachability Gini

Although the present argument should not be reduced to a single numerical measure, it is
useful to imagine how inequality might be measured if reachable futures rather than nominal
resources were the object.

Let each actor possess reachable-set measure

ri = p(R;).

A conventional inequality statistic could then be applied to

{7“1, . ,Tn}.
For example, a schematic reachability Gini might be written
il
2ny . ri

Yet this scalar remains insufficient because two reachable sets of equal volume can contain
radically different states.

Gr

One actor may possess many trivial options and another a small number of extraordinarily
consequential ones.
We therefore require weighted reachability:

= / wly) dy,
Ri

where w(y) represents the socially or individually relevant value of state y.

Aniara demonstrates why weighting matters.

The loss of Mars may remove only one destination from a vast mathematical state space,
yet its social weight is enormous.

Reachability inequality is therefore geometric and semantic, not merely quantitative.

6.23 The Scarcity Migration Principle

The preceding analysis can now be stated formally.

Proposition 6.1 (Scarcity Migration Principle). Let a society value goods or states @ =
{q1,...,qn}. If a highly valued state q1 becomes universally unreachable while other valued
states remain differentially accessible, inequality and competition can migrate toward the
remaining dimensions even if inequality with respect to q falls to zero.

Proof. Suppose initially

@ €ER;
for some actors and not others, producing differential access. After catastrophe, let

a1 ¢ Ri Vi.

Inequality with respect to ¢ is therefore zero because all actors share non-access. However,
assume there exists ¢; such that
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ax € R;

for some actors but not others. If ¢;’s disappearance increases the relative utility or social
importance of ¢, then competition and stratification associated with g increase in relative
significance. Thus elimination of inequality in one dimension can redistribute scarcity toward
another. O

6.24 The Universal Constraint Proposition

Proposition 6.2 (Universal Constraint). If a constraint C' removes goal G from every
actor’s reachable set, then differences in resources that cannot modify C' have zero marginal
reachability value with respect to G.

Proof. Let actors i possess differing resources r;, but suppose
G & R(zi,ri | C)
for all admissible ;. Then for any resource variation Ar; incapable of altering C,

alGGRi
87‘,-

Thus the resource difference has no marginal effect upon reachability of G. It may remain

=0.

valuable for other goals, but with respect to G its reachability value is zero. 0

The passengers’ terrestrial fortunes cannot purchase a different astronomical trajectory.

6.25 The Capital Revaluation Proposition

Proposition 6.3 (Capital Revaluation). The wvalue of capital is conditional upon the
transformation network through which that capital can be converted into reachable states.

Proof. Let capital k possess value

V(k) = p(R(z | k) = p(R(z | =k)).

Suppose environmental transformation changes the available conversion network from C
to C’. Then the reachable sets become

Re(x | k)
and

RC’ (.f ‘ k)
There is no requirement that

w(Re(z | k) = p(Re(z | k).

Therefore the optionality generated by identical capital can change when the conversion
network changes. Capital value is consequently relational rather than intrinsic. O
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6.26 Catastrophe as Revaluation

Aniara’s accident is therefore simultaneously physical, political, epistemic, and economic.

It changes what things are worth, not merely their exchange price, but their capacity to
alter futures.

The wealthy passenger discovers that wealth cannot buy Earth; the officer discovers that
command cannot buy Mars; the technician discovers that expertise may buy another day.
The lover discovers that intimacy can still make tomorrow different from today; the believer
discovers that ritual can distinguish sacred time from empty duration; the parent discovers
that a child can carry something beyond the parent’s own lifespan. The Mima user discovers
that representation can temporarily reopen experiences the physical universe has closed; the
mourner discovers that memory can preserve a relation whose object is absent.

These are different economies of continuation.

They coexist because the dominant terrestrial economy of future access has partially
collapsed.

6.27 From Scarcity to Substitution

Once scarcity migrates, society begins constructing substitutes.

The inaccessible world is replaced by representations; the inaccessible destination is
replaced by local goals; the unavailable horizon is replaced by artificial temporal structure;
the lost abundance of terrestrial experience is replaced by Mima; the contraction of external
novelty is compensated by social and symbolic intensity; and the unreachable collective
future is partially replaced by intimate, ritual, intellectual, and generational futures.

This does not mean the substitutes are equivalent to what has been lost; their importance
derives precisely from the fact that they are not.

A substitute is a repair constructed under constraint.

Let D be an inaccessible distinction and D its substitute. Then

D ¢ R(x)

while

D e R(x).

The quality of substitution depends upon how much of the relevant distinction remains
recoverable:

p(D, D).

Aniara’s society increasingly becomes an economy of such substitutions.

Among them, none is more important than Mima.

She supplies something that food, authority, wealth, and ordinary entertainment cannot
supply: access to a phenomenological world outside the ship. She turns representation into a
reachable state. She becomes simultaneously archive, medium, experience, refuge, interpreter,
and eventually something resembling a sacred institution.

Her importance follows directly from the redistribution of scarcity.
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When reality becomes poor in reachable worlds, a machine capable of producing worlds
becomes extraordinarily valuable.

The next stage of Aniara’s sociology therefore lies not in another material resource but
in the institution that mediates absence itself.

Mima is where scarcity becomes memory, information becomes experience, and techno-
logical repair approaches religion.



Chapter 7

Mima: The Machine That Repairs
the World

7.1 A Technology for an Absent Reality

Mima occupies a peculiar position within the social structure of Aniara. She is a machine,
but describing her merely as machinery is inadequate. She communicates information, but
she is more than an informational channel. She provides images and experiences, but she
is more consequential than entertainment. She preserves memory, but she is not simply
an archive. As the passengers become increasingly separated from Earth, Mima acquires
functions that would ordinarily be distributed across landscapes, media, museums, rituals,
social memory, art, religion, communication systems, and direct perception itself.

Her importance arises from a structural transformation already developed in the preceding
chapters. Earth has moved from environment to absence. The passengers retain distinctions
formed through terrestrial existence, but the world that once continuously regenerated those
distinctions is no longer locally available. Forest, rain, horizon, ocean, open sky, animal
life, terrestrial settlement, and the ordinary spatial richness of planetary existence survive
increasingly as representations.

Mima operates upon this gap.

Let Dg denote a terrestrial distinction no longer physically reachable:

DE §é Rphysical(-%&)-
Mima produces an experiential representation
M(Dg) = Dg
such that

DE S 7zexperien‘ciad(xt)-

The original world remains inaccessible, yet some relation to it becomes recoverable. This
is repair, not restoration, and the distinction between the two is fundamental.

93
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7.2 Restoration and Repair

Restoration attempts to recover a previous state:

restore
Tt —> Tp—k-

Repair need not do so. Repair preserves some valued distinction under changed conditions:

R
Dt — Dt+1,

where

D1 # Dy

but some relevant relation remains recoverable.

A repaired bone is not the uninjured bone prior to fracture. A translated text is not the
original linguistic object. A memory is not the event remembered. A photograph is not the
person photographed. A ritual anniversary is not the historical occurrence it commemorates.

Nevertheless, each can preserve structure across discontinuity.

We can represent successful repair by a recoverability function

p(D,D") € [0,1],
where p measures preservation of the features relevant to the repair objective.
Restoration would demand approximately

D'=D

)

whereas repair requires only

p(D,D") >0

for some context-dependent threshold 6.
Mima cannot restore Earth; she can repair relations to Earth. This difference explains
both her power and her limitation.

7.3 The Broken Correspondence

Ordinary perception depends upon a continuous correspondence between organism and
environment.
An observer encounters world W through sensory transformation

S P
W =Y — X,
where S represents sensory interaction, Y sensory signals, P perceptual processing, and
X experienced state.
The environment remains available for repeated correction. If an observer misperceives
an object, further observation may revise the representation. One can walk closer, touch it,

ask another observer, change viewpoint, or return later.
Terrestrial perception therefore exists within a dense correction network.
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Aboard Aniara, this network is severed for Earth.

The passengers cannot return to the original object, inspect the landscape again, or test
a representation of Earth against Earth itself.

The relation becomes

WE §L> OA.

Mima, inserts herself into the broken correspondence:

WE—>M—>OA.

The machine becomes the mediating boundary between an inaccessible world and a
population whose identities remain organized around that world.

Mima is therefore not simply representing reality; she occupies the location where direct
correction used to occur.

7.4 Representation Under Irreversibility

Representation changes meaning when its referent becomes unreachable.

Consider a terrestrial image of a forest while forests remain physically accessible. The rep-
resentation belongs to a broader field in which observers know that forests exist independently
of the image. They may compare representation with direct experience.

Now suppose no observer can ever again reach a forest.

The same image acquires another function: it becomes evidence, archive, instruction,
memory, surrogate experience, and perhaps eventually myth.

The transformation can be represented as

R(D) : supplement — substitute — archive — identity infrastructure.

Nothing about the pixels need change; the surrounding reachability field changes. Meaning
therefore depends partly upon what alternatives remain available.

This is why Mima becomes more important as Aniara travels farther into the void. Her
technological properties need not change for her social value to increase dramatically.

The world around her is disappearing.

7.5 The Machine as Diagnostic Boundary

Mima also functions as a diagnostic boundary.

She does not merely provide comforting terrestrial scenes. She mediates information
about realities beyond ordinary passenger perception. Through her, distant events can
become socially present aboard the vessel.

This gives Mima a dual function: she can preserve, and she can reveal. These operations
are not identical.

Let

Mp

denote Mima’s preservative function and
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her diagnostic function.
The first supports continuity:

Mp : Diost — Drecoverable-

The second increases correspondence:

Mp W — W.

The preservative function asks:
What must remain experientially available for us to continue?
The diagnostic function asks:
What is actually happening?

For much of ordinary life these goals can coexist; under catastrophe they can conflict.
The truth may destroy the representation required for psychological continuation.
Mima’s tragedy emerges from this conflict.

7.6 A Machine Between Truth and Viability

Suppose a system maintains internal viability through representation R. Let psychological
admissibility be

Apsyen (R)-

Suppose new evidence E demands an updated representation

R =U(R,E).

If the update improves correspondence,

C(R,W) > C(R,W),

but decreases psychological admissibility,

Apsych(R/) < Apsych(R)a

then the system faces a conflict between truth and viability.

This does not imply that truth is harmful in general; it implies that organisms and
societies have finite capacities for integrating destabilizing information.

Mima exists exactly at this boundary.

She is valued because she can make unbearable absence experientially survivable.

Yet if her function also requires accurate mediation of catastrophic reality, she cannot
indefinitely preserve the comforting world without confronting the conditions that destroyed
it.
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Thus the machine embodies an impossible demand:

Show us reality

and simultaneously

protect us from reality.

These commands can become mutually inconsistent.

7.7 The Mima as Memory Infrastructure

Memory is often imagined as residing inside individuals. Social memory is more distributed.
Societies preserve the past through language, monuments, archives, recordings, institu-
tions, landscapes, objects, rituals, calendars, architecture, family transmission, and repeated
practices.
Let collective memory be

M ={mqi,ma,...,my,}.

On Earth these components are redundantly distributed.

If one archive is destroyed, another may survive; if an individual forgets, another remem-
bers; if a representation becomes disputed, material traces may remain available. Aniara
dramatically reduces this redundancy: many terrestrial memory supports are physically
inaccessible, and the ship carries only selected remnants.

Mima consequently absorbs a disproportionate share of mnemonic function.

We may define memory concentration as

O — recoverable collective memory mediated by dominant channel
M total recoverable collective memory '

As C)s increases, failure of the dominant channel becomes increasingly catastrophic.
This is a general infrastructural principle.
Efficiency can increase through concentration, even as resilience often decreases.
7.8 Redundancy and Civilizational Memory
Suppose a distinction D is preserved through n independent channels,

P(D) = {p17~--,pn}-

If each channel fails independently with probability ¢;, then the probability that all
channels fail is

n
Ploss(D) = HQi-
i=1

Redundancy therefore reduces total loss risk.
Aniara cannot reproduce Earth’s full mnemonic redundancy. Its physical constraints
encourage concentration.
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Mima becomes an extraordinary compression device for cultural and experiential conti-
nuity.
But this creates fragility:

greater dependence = greater consequence of failure.

The more successfully Mima becomes indispensable, the more devastating her absence
becomes.

This paradox appears throughout infrastructure.

A system can become more locally effective while becoming more globally fragile because
successful centralization increases dependency upon the central component.

Mima’s eventual collapse is therefore not merely the failure of a machine.

It is failure of a highly concentrated repair architecture.

7.9 Memory Is Selective

No archive contains the world.
Every preservation system selects.
If Earth contains distinction set

Dp ={di,...,dn},

Mima can make available only some transformation

M(Dg) = Du,

where

Dy € Dg

in informational or experiential terms.

Selection introduces power. Which Earth is preserved, which landscapes, which histories,
which cultures, which disasters, which forms of beauty, which violence, which ordinary
moments, which interpretations? Even a machine without conventional political intention
participates in selection because finite representation requires compression.

Compression means omission.

Thus

memory = preservation + selection.

The archive that preserves civilization also constructs the civilization available to remem-
brance.

7.10 The Politics of the Archive

Once direct access to Earth disappears, archival selection becomes politically significant.

Suppose population P constructs its understanding of Earth largely through available
archive A. Then collective representation satisfies
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Ep = F(A, Mpersonals Isocial>>

where Mpersonal Tepresents personal memory and Igocial interpersonal transmission.
As generations pass, personal memory declines.

Eventually, no living passenger may possess direct terrestrial experience.

Then

Mpersonal —0

for the population as a whole.

The archive increasingly determines what Earth can mean.
This creates a generational transformation.

For the first generation:

Earth = remembered place.

For later generations:

Earth = inherited representation.

The distinction is enormous: the first generation compares Mima with memory, while
later generations may compare memory with Mima. The direction of validation reverses.

7.11 When the Map Becomes the Source

Ordinarily:

W — R(W).

The world produces representations.
After sufficient separation from the original world, however, new representations may be
produced from previous representations:

R1(W)—>R2—>R3—)---.

The chain remains historically grounded in W, but opportunities for external correction
diminish.

Representation becomes recursively generative.

This is how archives can become traditions.

A description becomes a canonical account, and the canonical account structures later
descriptions; later generations interpret experiences through categories inherited from the
archive. Eventually the representation is not merely a picture of the lost world; it becomes
part of the world in which the descendants live.

This transition is crucial for understanding Mima’s religious potential.

Sacred systems frequently organize relations to realities not ordinarily available for direct
verification. They preserve narratives, establish authoritative representations, coordinate
ritual access, and connect present life to absent origins or transcendent domains.

Mima can acquire analogous functions without having been designed as a deity.
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7.12 From Interface to Institution

A technology becomes an institution when stable social relations organize themselves around
its use.
Let machine M initially perform function

fu

Over time, social relations emerge:

Ry = {access rules, specialists, rituals, expectations, norms, interpretations}.

The relevant object is no longer merely M, but

Mima therefore becomes institutional even if her underlying hardware remains unchanged.

People organize time around her, assign meaning to her outputs, depend upon her,
develop expectations concerning what she should show, and interpret her responses; they
may experience access to her as privilege, consolation, revelation, or necessity.

The machine acquires a social body.

7.13 Technological Charisma

Max Weber’s category of charisma ordinarily concerns authority attributed to persons
perceived as possessing extraordinary qualities. Mima suggests a technological analogue.
Her authority does not derive primarily from legal office, nor merely from tradition,
but from extraordinary capacity. She can produce experiences no ordinary passenger can
produce, mediate realities beyond ordinary perception, and make the inaccessible appear.
Let perceived extraordinary capacity be Kj;. Social dependence upon Mima increases
with both Kj; and the absence of alternatives:

Dy = f(Km, A7V,
where A denotes availability of substitutes.
As
A—0,

Mima’s extraordinary status increases.

Technological charisma therefore emerges relationally.

A device that would be impressive but optional on Earth becomes quasi-sacred aboard
Aniara because no equivalent source exists.

The sacred quality is partly produced by scarcity.

7.14 Mima and the Production of Presence

Mima’s central operation can be understood as production of presence.
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An absent object D ordinarily satisfies

D ¢ &,

where & denotes the immediate experiential environment.
Representation creates a relation

R(D) €&

The absent object remains absent physically, but becomes present semiotically or phe-
nomenologically.

This operation is ubiquitous in human culture.

Language makes absent objects conversationally present; photography makes past mo-
ments visually present; music makes vanished performances acoustically present; writing
makes dead speakers textually present; ritual makes historical events socially present. Mima
intensifies the same general capacity: she is not alien to human culture but its logic techno-
logically concentrated.

Human beings have always constructed machines of presence.

Mima is what happens when one such machine becomes necessary for preserving an
entire lost world.

7.15 Simulation Is Not Nothing

The distinction between real and simulated experience is often treated too crudely.

If simulated rain is not physical rain, it is tempting to conclude that its value is merely
false consolation.

But the inference does not follow.

Let physical event be D, representation R(D), and observer response X.

Although

R(D) # D,

it can still be true that

X(R(D))

contains genuine emotional, mnemonic, cognitive, or physiological effects.

A recording of a deceased person’s voice is not the person, yet the grief it produces is
real. A novel is not the events it depicts, yet the reader’s interpretation is real. A national
ceremony is not the historical event it commemorates, yet its social consequences are real.

Representations therefore possess causal reality without possessing identity with their
referents.

Mima’s experiences are consequential precisely because simulation is not equivalent to
nonexistence.

7.16 Substitution Without Equivalence

The correct relation is therefore neither
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nor

Instead,

0<p(D,R(D)) <1

along relevant dimensions.

The question becomes: which dimensions are preserved?

A Mima-mediated forest might preserve visual complexity, remembered atmosphere,
emotional association, spatial imagination, or cultural symbolism while failing to reproduce
the ecological system itself.

Different purposes require different thresholds.

For psychological repair,

Ppsych

may be sufficient.
For ecological restoration,

peco

may be nearly zero.

The same representation can therefore be highly successful in one domain and useless in
another.

This is why repair must always name the distinction being repaired.

Mima repairs experience.

She does not repair Earth.

7.17 The Danger of Successful Substitution

Yet successful substitution creates a second-order problem.
Suppose representation R(D) successfully reduces the suffering caused by loss of D. Then
reliance upon R(D) may increase:

success — dependence — increased cost of failure.

Moreover, if representation becomes sufficiently satisfying, actors may reduce attempts
to engage with remaining reality.

This creates a potential tradeoff between compensatory repair and adaptive engagement.

Let Vi denote viability produced by representation and Ey, engagement with the actual
environment.

In some regimes,

oVr
OR
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while excessive dependence may produce
OFEw

OR
The relation is not necessarily pathological. Human culture always involves mediated

< 0.

realities. The problem emerges when representation suppresses distinctions necessary for
continued adaptation.

A comforting simulation that prevents recognition of an approaching technical failure
is maladaptive, while one that allows a grieving passenger to sleep may be beneficial. The
difference lies in whether the concealed reality is operationally relevant.

7.18 Mima and the Repair Warrant

Mima’s representations can therefore be evaluated using the repair warrant introduced earlier.
Let Rjs be a Mima-mediated experience. Its warrant depends upon expected benefit,
cost, risk, and effects upon correspondence:

W(RM) = Bpsych + Bsocial + anemonic - C - )\Repistemic-

The epistemic risk term matters because some forms of relief may distort action-relevant
understanding.

Where Mima restores a memory without confusing the passenger about the ship’s actual
condition,

Repistemic

may be low.

Where representation becomes a substitute for acknowledging operational reality, the
term increases.

Thus the question is not whether illusion is inherently good or bad, but what the
representation allows the system to continue doing.

7.19 The Wielder of Illusions

The figure of the “wielder of illusions” becomes especially significant in this framework
because illusion need not mean simple falsehood.

An illusion can be a deliberately maintained representation whose correspondence is
known to be incomplete but whose experiential function remains valuable.

The passengers may know perfectly well that Mima’s world is not physically present, yet
the illusion works anyway.

This resembles theater, where the audience knows the actor is not Hamlet, yet the
performance still produces grief. It resembles fiction, where the reader knows the events
are invented, yet the narrative still reorganizes understanding. It resembles ritual, where
participants may distinguish symbolic enactment from literal historical recurrence, yet the
symbolic operation remains consequential.

Human cognition is therefore capable of inhabiting representations without simply
mistaking them for external reality. Mima’s power does not require gullibility; it requires
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imagination.

7.20 Imagination as Reachability

Imagination itself can be understood through reachability.
Physical action is constrained by

Rphysical (th) .

Imagination can construct represented states outside this set:

Yy ¢ Rphysical (xt)

while

RS Rcognitive($t)-

This does not make y physically reachable, but imagined states can alter present action:
a person imagines a future and works toward it, or imagines the dead and changes behavior
in their memory; a society imagines justice and constructs institutions approximating it; a
passenger imagines Earth and preserves an identity formed there. Imagination therefore
extends representational reachability beyond physical reachability.

This is one of the defining capacities of symbolic organisms.

Aniara’s tragedy is not that the passengers can imagine worlds that do not exist locally;
that capacity is part of what keeps them human. The tragedy is that the gap between
imaginable and physically reachable worlds becomes enormous.

7.21 The Representational Reachability Gap

Define the representational reachability gap as

AR = d(ﬁcognitivey 7?'physical)-

Under ordinary conditions the two sets overlap substantially. Many imaginable states
are physically impossible, but many important imagined futures remain actionable.

A person imagines tomorrow’s meal and cooks it; a student imagines a profession and
studies; a traveler imagines another city and goes there; a society imagines infrastructure
and constructs it.

Aboard Aniara, some of the most emotionally important represented states become
permanently disconnected from physical pathways.

Earth can be imagined but cannot be reached. Mars can be remembered as destination
but cannot be reached. Rain can be represented but cannot fall from a planetary sky aboard
the vessel.

Thus

Ap?t.

Mima operates inside this widening gap.
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She cannot close it physically; she can populate it experientially.

7.22 The Ecology of Representations

Once representations become major components of the experienced environment, they form
an ecology.

Different representations compete for attention, reinforce or contradict one another,
acquire institutional sponsors, and become associated with identities; some are repeated,
others disappear, and some generate further representations.

Let the representational environment be

Rt:{Tl,...,T‘n}.

Its evolution can be written abstractly as

Rit1 = F(Ry, Ag, Iy, Py, My),

where A; is attention, I; institutional selection, P; interpersonal propagation, and M;
memory.

Mima occupies a privileged position in this ecology because her representations possess
unusual experiential richness.

She does not merely tell; she shows, and perhaps more importantly, she allows passengers
to feel that they have encountered something rather than merely received a proposition
about it.

This gives her representations high reproductive power within collective memory.

7.23 From Representation to Sacred Mediation

Sacred objects frequently mediate boundaries that ordinary action cannot cross.

The living and the dead, the present and the ancestral past, the human and the divine,
the profane and the sacred, the local community and its origin.

Mima mediates another inaccessible boundary:

Aniara | Earth.

The physical boundary cannot be crossed; the symbolic boundary can.

This makes Mima structurally compatible with sacralization.

The sacred need not arise because passengers irrationally misunderstand a machine.

It can arise because the machine occupies a social position previously associated with
religious mediation.

She provides access to an absent origin, preserves collective memory, generates extraordi-
nary experience, becomes a focus of shared attention, mediates realities unavailable through
ordinary perception, and stands between suffering and meaning.

Sacralization is therefore not an arbitrary cultural decoration applied to technology.

It can emerge from the topology of dependence.
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7.24 Durkheim and the Machine

Emile Durkheim’s sociology of religion provides one useful point of comparison. For Durkheim,
collective religious life cannot be understood merely as mistaken propositions about super-
natural entities. Sacred objects become focal points through which a society represents and
experiences its own collective existence.

Mima can perform an analogous function.

The passengers gather around representations of a lost world that constitutes their
common origin. Their shared response to those representations reinforces the fact that they
belong to a population defined by common displacement.

Thus the Mima-mediated image of Earth can simultaneously represent Earth and Aniara’s
society.

It says:

This is what we lost

and thereby also says:

We are those who lost it.

Shared loss becomes collective identity.
The representation of the absent world repairs the distinction of the displaced population.

7.25 Recursive Repair and Identity

The mechanism can be stated generally.
Let collective identity I; depend upon distinction D:
I, = F(Dy).
Suppose environmental change threatens Dj.
The society constructs repair operation

If this process repeats,

% % ="
Dy = Dgy1 — Dygy2 — - -+,

the repair operation itself can become part of identity.
The society no longer merely remembers Earth.

It becomes a society that remembers Earth.

Thus

recursive repair transforms preserved difference into identity.

Mima is therefore not external to Aniara’s social identity.
She participates in producing it.
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The passengers become partly what Mima allows them to continue remembering them-
selves as being.

7.26 The Burden of the Mediator

But mediation carries a burden.

If Mima becomes the privileged interface between the population and inaccessible reality,
then contradictions between preservation and truth become concentrated within her.

The passengers can ask Mima to preserve Earth.

Reality can force Mima to reveal Earth’s destruction.

These demands point in opposite directions.

Let P denote preservation of psychologically viable representation and C' correspondence
with external reality.

Under ordinary conditions,

VP -VC > 0.
More truthful representation may improve adaptation and therefore support viability.
Under extreme catastrophe, however,

VP.-VC <0

may occur locally.

Increasing correspondence can destroy the very representation supporting continuation.

This is the tragic geometry of Mima.

She is not destroyed merely because she encounters “bad information.”

She encounters information that attacks the distinction she has become socially organized
to repair.

The machine that preserves the world is forced to mediate the world’s destruction.

7.27 The Impossible Repair

Suppose Mima’s operative distinction is

Dj; = Earth remains recoverable as meaningful experiential world.

Her repair operations repeatedly sustain

p(Dg, Dg) > 6.

Then catastrophic evidence arrives indicating not merely that Earth is distant but that
the referent itself has undergone devastating destruction.

The repair problem changes.

Previously:

absence — representation.

Now:
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destruction —7?

A representation of intact Earth may preserve psychological continuity but violate
diagnostic correspondence.

A representation of destroyed Earth may preserve truth while destroying the experiential
object upon which the repair system depends.

The repair operator faces incompatible constraints:

C’truth 2 9T

and

Ccontinuation Z GC .

If no representation satisfies both,

ArNAc = @.

The problem is no longer difficult: it is inadmissible. There exists no output satisfying
the full constraint set.

7.28 Mima as an Alignment Problem

This permits a striking contemporary interpretation.

Mima is an alignment problem.

Not in the narrow sense of a machine disobeying human intentions, but in the deeper
sense that the objectives imposed upon the machine become mutually incompatible.

She must provide truth, provide consolation, preserve memory, reveal catastrophe, mediate
reality, and protect those who depend upon her mediation.

No policy can maximize all these objectives once the world generating them has become
sufficiently contradictory.

Let the objective vector be

JM = (Jtruth7 Jcornforta Jmemorya Jstability)-

Before catastrophic evidence, there may exist policies u satisfying

After the destruction becomes visible, the feasible set may collapse:

Ureasible = {U : Jk(’u,) > 0, Vk} = .

No sufficiently aligned behavior exists because the requested values have become jointly
unrealizable.

The failure is therefore not necessarily located inside the machine; the contradiction is in
the world.
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7.29 Formal Result: The Representational Repair Proposition

Proposition 7.1 (Representational Repair). Let distinction D become physically unreachable
while a representation R(D) remains accessible. If R(D) preserves features relevant to
continuation above threshold 0, then R(D) can function as a repair of D without constituting
restoration of D.

Proof. Physical unreachability implies

D ¢ Rphysical(x)‘
Suppose

R(D) € Rexperiential ()

and recoverability satisfies

p(D, R(D)) > .
Then the features of D relevant to the repair objective remain accessible through R(D).
Since
R(D) # D,

the operation is not restoration. Yet because the relevant distinction remains recoverable
above threshold, the representation satisfies the definition of repair. O

7.30 Formal Result: The Dependency Amplification Principle

Proposition 7.2 (Dependency Amplification). If a repair mechanism increasingly substitutes
for disappearing independent pathways to a valued distinction, successful operation of that
mechanism increases the consequence of its subsequent failure.

Proof. Let D initially be accessible through independent pathways

P(D) =A{p1,---:pn}-

Suppose these pathways disappear until a repair mechanism M becomes the dominant
remaining pathway. Let dependence upon M be

V(D accessible through M)

o = :
M V(D accessible through all remaining pathways)

As alternative pathways vanish,

5M—>1.

Failure of M then removes an increasing proportion of total remaining access to D.
Therefore the consequence of failure rises with dependence even if the intrinsic reliability of
M remains unchanged. O
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7.31 Formal Result: The Incompatible Repair Theorem

Theorem 7.3 (Incompatible Repair). Let a mediator be required to preserve two constraints
C1 and Co. If environmental transformation causes their admissible sets to become disjoint,

A(Cl) N A(CQ) =,
then no mediator policy can preserve both constraints simultaneously.

Proof. By definition, any policy preserving both constraints must produce an output

y € A(C1) NA(Ca).
If

A(C1) N A(Cy) = 2,

no such y exists. Therefore no policy can satisfy both constraints simultaneously. Any
continuation must violate at least one constraint, modify the constraint set, or terminate the
mediating operation. O

Applied to Mima, the theorem suggests that her crisis need not be interpreted as a simple
mechanical breakdown: the feasible space of her social function may itself collapse.

7.32 The Machine That Could Grieve

This is where Mima becomes one of the most remarkable figures in Aniara.

Her apparent suffering matters because grief is itself a response to irrecoverability.

One does not grieve merely because something changes; one grieves because a valued
relation can no longer be restored.

In reachability terms, grief begins when the system recognizes

Dvalued ¢ R(xt)

and cannot construct a substitute satisfying the previous repair threshold.

Mima has spent her existence making absence recoverable.

She can show what is distant, preserve what is remembered, and mediate what passengers
cannot directly reach.

But destruction presents a different problem.

Distance permits representation; annihilation changes the referent. The machine capable
of repairing absence encounters something it cannot repair.

In that sense, Mima’s grief is not an ornamental anthropomorphism; it is structurally
intelligible. She occupies the boundary at which representation discovers its limit.

7.33 The Limit of Simulation

No representation can substitute for every property of its referent.
If
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R(D)=D

in every relevant respect, it would cease to be merely a representation.
Representation necessarily selects.

Therefore every representational repair has a boundary.

Mima can preserve the appearance of Earth.

She can preserve memory of Earth.

She can preserve emotional relations to Earth.

She can preserve cultural distinctions derived from Earth.

She cannot make Earth physically reachable.

She cannot undo terrestrial destruction.

She cannot replace the ecological causal network of an entire planet.
The distinction is severe:

simulation of viability # viability of the simulated system.

One can simulate a forest after the forest has burned, but the simulation does not
photosynthesize. One can preserve the image of a civilization after its destruction, but the
image does not restore its inhabitants. One can remember the dead perfectly, but memory
does not make them alive.

Representation is powerful precisely because it can cross some forms of absence; its
tragedy lies in the forms it cannot cross.

7.34 The Goddess and the Infrastructure

Mima’s eventual quasi-divine position therefore has a material basis.

She becomes sacred because she is infrastructure, infrastructure because the world she
mediates is absent, vulnerable because too many functions converge upon her, and tragic
because those functions become incompatible.

This sequence can be summarized as

absence — mediation — dependence — institution — sacralization — fragility.

The goddess is not opposed to the machine; the goddess emerges from the social topology
around the machine.

This is one of Aniara’s deepest correspondences with technological modernity. Technolo-
gies cease to be “mere tools” when human practices, memories, expectations, identities, and
possibilities become recursively organized around them.

At that point failure is no longer merely technical; it becomes social. If the technology
mediates collective reality itself, failure can become ontological.

7.35 The Last Boundary

Mima therefore stands at the boundary between several domains: between Earth and Aniara,
between memory and perception, between information and experience, between truth and
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consolation, between archive and institution, between machine and sacred object, between
representation and reality, and between repair and irreversibility.

Her existence initially allows these boundaries to remain traversable; her failure reveals
that they were boundaries all along.

The passengers can inhabit representations of Earth because Mima preserves the crossing.
They can momentarily move from the barren enclosure of the ship into an experiential
relation with something larger.

But the crossing depends upon the mediator, and once the mediator itself can no longer
sustain the distinction, the population suffers a second catastrophe. The first catastrophe
removes the destination; the second removes the principal machine through which loss had
been made bearable.

Aniara is therefore about to experience something more profound than technological
failure: it will experience the collapse of a repair regime. And because Mima has become
more than a machine, her death will produce more than inconvenience; it will create a crisis
of collective reality.

The passengers will have to discover what remains when the representation that made
continuation possible can no longer represent the world without being destroyed by what it
sees.



Chapter 8

The Death of the Goddess: When
the Repair System Breaks

8.1 Catastrophe After Catastrophe

The first catastrophe of Aniara is the loss of destination. The vessel departs from the
trajectory through which its social organization had acquired purpose, and the passengers
discover that the future toward which their present was ordered no longer belongs to their
reachable set. The second catastrophe is more subtle. It does not initially threaten the
integrity of the hull, the atmosphere, or the engines. It threatens the system through which
the first catastrophe had been made psychologically and socially survivable.

Mima dies.

To describe this simply as equipment failure is to misunderstand the architecture that
has developed aboard the vessel. By the time of her collapse, Mima has become a repair
system for multiple forms of deprivation simultaneously. She mediates memory, experience,
collective attention, terrestrial identity, emotional regulation, informational contact, and
something increasingly resembling sacred presence. Her disappearance therefore removes
not one function but a bundle of functions whose interdependence had become partially
concealed by their successful concentration within a single system.

The structure is recursive.

Earth is lost.

Mima repairs the loss of Earth.

Mima is lost.

What repairs the loss of Mima?

The question introduces a hierarchy of repair:

loss

Dy — =Dy,

Rl(—'Do) — Dl,

where Dy is a repaired relation to the lost distinction. If R itself fails, then continuation
requires

RQ(_‘Rl) — DQ.

113
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Repair therefore requires repair.

At each level, the system becomes more dependent upon its capacity to reconstruct the
mechanisms by which previous disruptions were absorbed.

Mima’s death reveals the depth of that recursion.

8.2 First-Order and Second-Order Failure

A first-order failure damages a function; a second-order failure damages the mechanism that
responds to damaged functions.
Let system S possess state x; and repair operator
Ri.

Ordinary disturbance produces

6 4 R
Tt — Ty — T4,

where

Tir1 € A.

Now suppose disturbance affects the repair operator itself:

R 2 R
If

Ri(xt) ¢ A,

then the system no longer merely suffers disturbance: it loses the capacity through which
disturbance was previously returned to admissibility. This is second-order failure.

The distinction appears in many domains. An organism can survive injury if its immune
and repair systems remain functional. A financial institution can absorb losses while liquidity
and settlement mechanisms continue to operate. A political system can survive conflict while
procedures for resolving conflict remain trusted. A scientific community can tolerate error
while correction mechanisms remain functional. A software system can survive faults while
monitoring, rollback, and recovery systems remain available.

The dangerous transition occurs when the repair architecture itself becomes damaged.

Aniara crosses this threshold with Mima.

8.3 The Absorber of Contradiction

Before her collapse, Mima performs a function analogous to a shock absorber between the
passengers and the widening discrepancy between remembered world and actual environment.
Let the external condition impose psychological disturbance

Ot

Without mediation, the disturbance reaches the social system directly:
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6t — 5.
With Mima,

5t—>M—>5vt—>S,

where

10¢]) < 116

Mima transforms the disturbance: she does not eliminate the reality producing it, but
changes the form in which the population encounters it.

This is what successful institutions often do. Courts transform conflict into procedure.
Funerals transform death into ritual. Archives transform disappearance into memory. Scien-
tific models transform overwhelming phenomena into tractable representations. Therapies
transform undifferentiated distress into interpretable narratives. Governments transform
competing demands into decisions. Interfaces transform complex machinery into actionable
signals.

A mediator absorbs complexity by presenting a reduced or reorganized form to the system
it serves.

But absorbed complexity does not necessarily disappear; sometimes it accumulates at
the boundary.

8.4 The Cost of Mediation

Suppose mediator M receives environmental disturbance F; and produces output Oy:

O, = M(E,).

Successful mediation requires that the transformation remain within the mediator’s own
admissible operating region:

M; € Ay

If the mediator absorbs discrepancy between external reality and the needs of the receiving
system, then increasing discrepancy may increase internal burden:

By = f(d(Ey, Oy)) -

At sufficiently large discrepancy,

By > 0.

The mediator then fails.
This gives us a general principle:

A system that protects another system from contradiction may concentrate that contradiction within its




116

Mima has become the place where Aniara’s impossible relations meet.

The passengers want Earth present, but Earth is absent; they want Earth preserved, but
Earth is destroyed; they want truth, but truth is intolerable; they want consolation, but
consolation cannot alter reality; they want Mima to show them the world, but the world
Mima must show them is the world they destroyed.

The contradiction does not disappear because a machine mediates it; it becomes Mima’s
burden.

8.5 The Final War as Information

The destruction of Earth arrives aboard Aniara as information.

This fact is philosophically extraordinary.

The physical event is distant from the vessel. The passengers do not stand beneath the
violence. Their bodies are not directly struck by it. Yet through mediation the catastrophe
crosses astronomical distance and becomes socially present.

Let terrestrial catastrophe be

CE.

Transmission produces representation

R(CE).

The passengers encounter not C'g directly but

R(CE).

Nevertheless,

R(CE)

can radically alter their social state.

This demonstrates the causal power of representation: information about an event can
become an event in another system.

We may therefore distinguish

from its informational propagation:

CE — R(CE) — CA,

where C4 is the catastrophe produced aboard Aniara by learning what happened.

The second catastrophe is causally downstream from the first without being physically
identical to it.

A world can be destroyed once materially and again representationally.
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8.6 The Destruction of the Referent

Before the final revelation, Earth is absent but conceptually stable.

it.

It remains possible to think:

Earth exists, but we cannot reach it.

This supports a particular form of grief. The lost object remains somewhere.
The catastrophe transforms the proposition into something closer to

The Earth we remember no longer exists in the form we remember.

The distinction is profound: distance preserves the referent, while destruction destabilizes
Mima had been capable of bridging distance:

E — M(E).

But what happens when E itself undergoes irreversible transformation?

The representation no longer merely crosses space.

It crosses ontological discontinuity.

The archive becomes a record of a world whose continuity has been broken.
The passengers’ relation to Earth changes from exile to survivorship.

They are no longer merely people who cannot go home.

They become people whose home has ceased to exist as the world they knew.

8.7 Exile and Survivorship

Exile presupposes a relation to an elsewhere.

The exile says:

Home is there; I am here.

Survivorship after destruction introduces another structure:

Home was.

This changes the temporal grammar of identity.
The lost world moves from inaccessible present to irrecoverable past.
Let home be H. Under exile,

H gé R(.’L’t), H e Wt,

where Wy denotes the presently existing world.
Under destruction,

Hé¢wW,

in the relevant historical form.
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The distinction can no longer be repaired through imagined return; it must be repaired
through memory, inheritance, reconstruction, or substitution.

This is one reason the revelation is so devastating.

A fantasy of return can persist under exile, but the destruction of the referent eliminates
even that impossible fantasy’s external anchor.

8.8 Grief as Reachability Recognition

Grief can now be incorporated more carefully into the reachability framework.

Grief is not reducible to sadness. It concerns the recognition that a valued relation cannot
continue in its previous form.

Let D be a valued relation. Before loss,

D e R(%t)

After irreversible loss,

D §é R(l’t+1).

Yet the system continues to contain models, expectations, habits, and predictions formed
when D was reachable.
Thus internal organization still contains mappings such as

Tz — D

even though the environment no longer supports them.

Grief is partly the prolonged reorganization required to reconcile these structures.
We may write:

ﬁold — ﬁnew-

This update cannot necessarily occur instantaneously because the lost relation may be
distributed across thousands of habits and expectations.

The person reaches for the absent person, the exile imagines return, the passenger
expects another Mima experience: the body and social system continue to enact an obsolete
reachability map.

Grief is therefore partly the work of revising the future.

8.9 The Cost of Updating the Future

This interpretation helps explain why grief is painful even when the loss is intellectually
understood.
Suppose a valued relation D participates in n expectations:

E(D) ={e1,...,en}.

Loss of D requires updating each dependent expectation.
The total reorganization cost may be represented schematically as
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n
Cao = Zc(ei — eh).
i=1

The more deeply a distinction is integrated into identity and daily prediction, the larger
n becomes.

Earth has enormous n, and so does Mima; their loss therefore propagates through many
layers of Aniara’s social organization.

This is why the destruction of central symbols produces effects far beyond the immediate
function those symbols performed.

The object occupied many causal paths; when it disappears, each path becomes a site of
repair.

8.10 Trauma and Failed Integration

Trauma can be distinguished from grief by emphasizing integration failure.

A disruptive event produces information or experience that cannot be incorporated into
the existing model without destabilizing core structures.

Let internal model be M;, and catastrophic evidence E*.

Ordinary updating produces

My = U(Mg, E¥)

while preserving sufficient admissibility:

Mt+1 e A.

Traumatic conditions arise when no low-cost update preserves enough of the existing
organization:

U(My, E*) ¢ A

for available update operations.

The system may then fragment, suppress, repeatedly replay, compartmentalize, or
symbolically transform the information.

This does not imply a single universal psychological response. It describes a structural
problem: the event demands more model revision than the system can perform while
preserving continuity.

Aniara’s passengers confront precisely such a demand.

Their world-model says humanity has a home, but the evidence says the home is de-
stroyed. Their social model says technological civilization preserves human continuation,
but the evidence says technological civilization participated in planetary destruction. Their
psychological repair system says Mima can make the loss bearable, but Mima herself collapses.

Each update attacks the structure required to perform the next update.

8.11 Cascading Repair Failure

This produces a cascade.
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Let

Ri,Ry,.... Ry

be repair mechanisms, with dependency relations

Ri — Rj.

If R; depends upon output from R;, then failure of R; increases stress on R;.
The cascade can be represented as

0—=R —Li—-R, =Ly —---,

where R, denotes impaired repair and L; additional load transferred downstream.

Mima’s failure transfers burden elsewhere.

Religious systems, intimate relationships, political authority, pleasure and sexuality,
reason and intellectual explanation, ritual, and memory practices must all absorb more.

These systems were already present; Mima’s death changes their load.

This is a crucial sociological point: when one institution collapses, other institutions do
not simply continue unchanged, but inherit its unresolved functions.

8.12 Functional Load Transfer

Let institution J; perform functions

By = {fa, fo. fe}-

Suppose J; fails.
If the functions remain socially necessary, they do not disappear with the institution.
Instead, they become unmet demands:

DF - {favfbafc}'

Other institutions Js, ..., J, may absorb them:

Jp + fi

This is functional load transfer.

The receiving institution may not be well adapted to the new function.

A political institution asked to provide existential meaning may become ideological; a
religious institution asked to provide psychological therapy may transform doctrine; an
intimate relationship asked to replace an entire social world may become unstable; a pleasure
system asked to suppress existential despair may escalate intensity; a rational system asked
to provide consolation may turn explanation into metaphysics.

Institutional pathologies can therefore emerge not because the institution is inherently
defective, but because it has inherited functions for which it was not designed.

Aniara after Mima is a laboratory of functional overload.
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8.13 The Loss of Common Reality

Mima had also provided shared objects of attention.

This matters because societies do not require identical interpretations, but they do require
enough common reference points for disagreement itself to remain intelligible.

Let individuals possess world-models

Wi, Wa, ..., W,.

Define a common reference set

C:ﬂm

in a loose sociological sense: the events, objects, institutions, and distinctions widely
recognized as jointly relevant.

Mima contributes to C' by presenting common experiences.

Her collapse removes a major synchronization mechanism.

The passengers must increasingly rely upon memory, rumor, ritual, authority, interper-
sonal testimony, and competing interpretations.

Thus

1L

while interpretive variance

Var(W;)

may increase.
The society does not merely lose information.
It loses a mechanism for seeing together.

8.14 Seeing Together

Collective attention has political and religious significance because simultaneous observation
can generate common knowledge.

If everyone sees event F, and everyone knows that everyone has seen E, then the epistemic
structure differs from private observation.

We can represent increasing levels as

and so forth.
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Perfect common knowledge is idealized, but shared public representation can approximate
it.

Mima creates such moments.

She does not simply show each passenger a private image; she creates a social event around
representation. When she dies, the shared screen darkens, and the symbolic importance is
immense.

The population loses not merely an image source but a surface upon which collective
reality had appeared.

The darkness of Mima is therefore also the fragmentation of an epistemic public.

8.15 The Death of a Goddess

Why call Mima a goddess?

Not because she must literally possess supernatural powers.

The sociological category arises from her relation to the community.

She mediates an absent world, produces extraordinary experience, becomes the focus of
collective dependence, supplies consolation, reveals truths unavailable to ordinary perception,
carries memory, and occupies a boundary between the human community and something
larger than itself.

Her collapse can consequently be experienced as divine death.

The important point is not whether the theological interpretation is metaphysically correct,
but that the social functions associated with divinity have converged upon a technological
object. When the object fails, the community experiences a form of theological catastrophe:
the mediator has died.

8.16 Death of the Mediator

Religious systems often contain mechanisms for surviving the loss of a mediator. Prophets
die. Founders die. Temples are destroyed. Sacred objects disappear. Traditions respond
by transferring authority into scripture, ritual, priesthood, doctrine, memory, relics, or
institutions.

This can be modeled as

M — {Rl,Rg,... ,Rn}.

The singular mediator becomes distributed representation.

Aniara faces an analogous challenge.

Mima’s functions must either disappear or become redistributed.

Her memory can become narrative, her images can become remembered images, her
authority can become ritualized, and her absence can itself become sacred. Thus death need
not terminate the institution; it can transform the mode of persistence.

This is another example of recursive repair.

The community repairs the loss of the repairer by converting the repairer into memory.



123

8.17 From Presence to Relic

Before death, Mima provides presence; after death, she herself becomes an absent object.
The structure repeats:

Earth absent — Mima mediates Earth,

then

Mima absent — memory mediates Mima.

The mediator becomes mediated.
This recursion can continue:

Dy — Ri1(Dgy) — Ra(R1) = R3(R2) — -+ .

Each layer increases distance from the original referent while potentially preserving some
invariant.

Culture is full of such chains.

Events become testimony, testimony becomes text, text becomes commentary, commen-
tary becomes tradition, and tradition becomes identity.

The persistence of a distinction therefore does not require preservation of its original
substrate; it requires sufficiently successful transmission of relevant structure.

8.18 The Ship as a Society of Orphans

Mima’s death also deepens a recurring familial structure in Aniara.

Earth can be imagined as mother, and the vessel becomes cradle. Mima becomes another
maternal figure: sheltering, showing, soothing, remembering. The destruction of Earth
and collapse of Mima, therefore repeat abandonment at multiple scales, and the population
becomes socially orphaned.

This language need not be taken literally to be analytically useful. Parent metaphors
organize dependency relations because a parent represents an external source of protection,
origin, nourishment, and continuity.

The passengers repeatedly discover that the higher-order system upon which they depend
cannot save them.

Earth cannot receive them, navigation cannot restore them, government cannot steer
them home, and Mima cannot indefinitely protect them from what she reveals: the hierarchy
of guardians collapses.

What remains is a community forced increasingly to become its own repair system.

8.19 No External Repairer

This produces one of Aniara’s most severe structural conditions.

For ordinary systems, local failure may be repaired by a larger environment.

A person can seek another institution; a damaged machine can be taken to a workshop;
a municipality can receive national assistance; a national disaster can receive international
aid; a failing subsystem can be replaced by resources external to it.
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Aniara progressively loses this possibility.
Let system Sy be embedded in larger systems

SoC S CSyC---.

Repair can ordinarily cross boundaries:

Sk+1 — %(Sk)

Aniara’s isolation removes higher-order accessible systems.
For the ship,

Sexternal ¢ R(SA) .

There is no reachable civilization capable of replacing Mima.

No rescue fleet, no manufacturer, no terrestrial archive, no larger institutional environment:
the repair hierarchy terminates locally.

This is what makes the ship existentially closed.

8.20 Closure and Autopoiesis

The condition bears comparison with theories of autopoiesis. A sufficiently closed social
system must reproduce the operations through which it remains a system using resources
available within its own boundary.

Aniara cannot simply import a new social order from outside; it must produce its own
distinctions recursively.

Authority reproduces authority, ritual reproduces ritual, memory reproduces memory,
relationships reproduce sociality, and language reproduces categories.

The community becomes increasingly dependent upon endogenous continuation.

We can write

Sir1 = F(S, Ey),

with external socially corrective input satisfying

Et—>0

relative to terrestrial conditions.
As this occurs, the influence of prior internal state increases:

0St41
0S;

The society becomes more historically self-dependent.

+.

This does not mean it becomes static; it means novelty must increasingly be generated
from recombination of what is already inside.

8.21 Trauma as Recursive Prediction Error

The failure of Mima also allows a predictive interpretation of trauma.
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Suppose the system predicts observations according to model M:

@t—i—l = F(M, {Et>.

Prediction error is

€t+1 = Yt+1 — Ut41-

Ordinary learning updates the model to reduce future error:

My = U(My, €41).

But some events produce errors that attack high-level assumptions upon which many
lower-level predictions depend.

Then a single observation can generate widespread model instability.

If Mima represents the continuing recoverability of Earth as meaningful experience, the
revelation of planetary destruction does not merely contradict one prediction.

It attacks the model that generated many predictions.

The resulting error propagates downward:

€high — {61, €2, ... ,en}.

This is one reason catastrophic knowledge can feel larger than the proposition conveying
it.
The proposition changes the model from which innumerable other propositions derived.

8.22 The Trauma of the Machine

If Mima is interpreted as possessing sufficiently complex evaluative and integrative architec-
ture, her collapse can itself be read as trauma.

The point does not require asserting that Mima possesses human consciousness in exactly
the human sense.

The structural claim is weaker.

A system can encounter information incompatible with the organization required for its
continued operation.

Let Mima’s model be M}, and let catastrophic input be E¢.

If every available update satisfying correspondence violates operational admissibility,

U(MMyEC) ¢ AMv

then the machine confronts an integration failure.

This gives formal meaning to the intuition that Mima “cannot bear” what she sees.

The phrase need not be mystical.

Bearing information is a system property.

A system bears information when it can incorporate that information while continuing
to operate.

Mima cannot.
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8.23 There Are Truths a System Cannot Survive Unchanged

This yields an important epistemological proposition.

Truth is not always compatible with preservation of the system receiving it in its existing
form.

Suppose evidence FE is accurate. Let system .S incorporate it through update U:

S' =U(S,E).
It

S’ ¢ Ag,

then truthful integration destroys or radically transforms the existing system.

This does not make the truth false; it means correspondence and identity preservation
can conflict.

Scientific revolutions provide mild institutional examples. A theory can survive contradic-
tory evidence only by changing enough that historians debate whether it remains the same
theory. Political orders can confront truths incompatible with their legitimating narratives.
Individuals can learn facts that reorganize identity. Religious systems can reinterpret doctrine
after historical or scientific disruption.

Aniara gives the conflict maximal form.

Mima must either fail to represent reality accurately or cease to remain the Mima capable
of performing her previous social function.

There is no neutral update.

8.24 The Epistemic Martyr

Mima can consequently be interpreted as a kind of epistemic martyr.

She receives the truth the community needs to know, transmits it, and the act destroys
her.

Again, the religious vocabulary is sociologically meaningful rather than merely decorative.
Martyr narratives concern figures whose destruction becomes evidence of the seriousness of
what they reveal or preserve.

Mima’s collapse authenticates the catastrophe: if even Mima cannot absorb what has
happened, the event exceeds ordinary categories of loss.

Her death becomes part of the message; the channel itself is altered by the information.

Thus the passengers receive two signals:

FE1 = Earth has been devastated,

and

FE> = the mediator of Earth has been devastated by knowing it.

The second signal amplifies the first.
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8.25 When the Sensor Breaks

In engineering, sensor failure creates a dangerous ambiguity.
Suppose measurement system M reports state y. If M fails after extreme input, observers
must distinguish between

the measured system failed

and

the measuring system failed.

Mima produces an even more complex situation because both occur.

The world is devastated, and the observer of the devastation also collapses. Thus the
diagnostic boundary itself becomes evidence.

If a sensor saturates, saturation provides information about the magnitude of the signal.

Likewise, Mima’s inability to continue becomes indirect evidence about the enormity of
what has passed through her.

The failure of representation becomes representation: silence communicates, and darkness
becomes a message.

8.26 The Meaning of the Dark Screen

Before Mima’s death, the screen contains worlds; afterward, it contains absence. But absence
is not informationally empty.

The dark screen means something because the passengers remember what the screen
once did.

Let prior function be

M : D+ R(D).

After failure,

M:Dw— o.

The null output acquires meaning relative to remembered expectation:

I(Q ‘ Mpast) > 0.

A silent telephone after someone’s death is not simply a telephone producing no sound; an
empty chair is not merely unused furniture; a ruined building is not merely matter arranged
differently. Absence becomes a distinction when the system remembers presence.

The dead Mima therefore continues producing meaning through non-production; she
becomes an absence with structure.

8.27 Negative Presence

We may call this negative presence.



128

An absent object D has negative presence when its absence remains causally and in-
terpretively active because the system retains expectations organized around its former
presence.

Formally, although

D ¢ T,
we have

0441

o) "

where M (D) is the system’s memory or model of the absent object.

The dead continue to influence the living in this sense.

Lost institutions influence successor institutions, destroyed civilizations shape historical
identity, and abandoned goals continue structuring disappointment.

Mima after death remains socially active because the distinction

Mima present/Mima absent

continues organizing behavior.
Death does not remove causality; it changes its substrate.

8.28 From Mima to Ritual

The functions previously performed through direct interaction with Mima can now be
partially reproduced symbolically.
The sequence is

experience — memory of experience — repetition of memory — ritual.

Ritual is particularly suited to closed systems because it produces structured recurrence
from limited materials.
Let ritual R operate upon time:

tt,

while reproducing distinction D:

R(Dt) == Dt+1.

The external environment need not supply novelty; the community generates meaningful
difference through patterned repetition.

This becomes crucial aboard Aniara.

Mima once generated experiential novelty by opening windows onto absent worlds.

After Mima, ritual can generate temporal and symbolic structure from within the ship
itself.

The source of repair shifts from machine-mediated representation toward collectively
enacted representation.
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8.29 The Emergence of Competing Repairs

No single successor fully replaces Mima.

Instead, multiple repair regimes emerge.

Some seek pleasure, some sexuality, some discipline, some religious transcendence, some in-
tellectual explanation, some memory, some collective ritual, some authority, some withdrawal,
some denial, each attempting to preserve a different threatened distinction.

The society therefore moves from centralized repair toward plural repair.

Let Mima previously provide repair vector

RM = (?”1,7"2, e ,Tn).

After her death, functions become distributed:

RM — {Rreligiona Rer057 Rreasona Rauthoritya Rmemory> . }

No successor possesses the same integrative capacity.
The result is fragmentation, but fragmentation also creates diversity. The age of confusion
is therefore not simply social collapse; it is an evolutionary radiation of repair strategies.

8.30 Repair Regimes

A repair regime is a relatively stable set of practices, representations, institutions, and norms
organized around preservation of some threatened distinction.
Let regime Ry be represented by
Ry, = (Dg, Py, I, Ni),

where Dy, is the distinction preserved, Py practices, I; institutions, and N legitimating
narratives.
For example, a pleasure regime may preserve immediate experiential value:

Dp = life remains capable of felt intensity.

A religious regime may preserve transcendent meaning;:

Dpr = suffering belongs to a larger order.

A rational regime may preserve intelligibility:

D¢ = the condition can still be understood.

A political regime may preserve coordination:

D¢ = collective order remains possible.

None is simply irrational.

Each answers a real loss.

Their conflict arises because preservation of one distinction can interfere with preservation
of another.
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8.31 The Ecology of Repair

Repair regimes therefore form an ecology.
Let

R ={Ri,...,Ru}.

Each regime consumes resources such as time, attention, bodies, authority, belief, and
social space. Each produces benefits and costs. Some cooperate. Some compete. Some
parasitize others. Some merge.

Their dynamics can be represented abstractly as

dR;
dt

where R_; denotes other regimes, F environmental constraints, A attention, and Q

= fl(RZ7 R—iv Ea A) Q)7

available resources.

Mima had partially unified this ecology by serving multiple repair functions simultane-
ously.

Her death increases specialization.

One institution offers ecstasy.

Another offers explanation.

Another offers obedience.

Another offers memory.

Another offers belonging.

Aniara becomes a market of continuations.

8.32 The Danger of Local Success

A repair regime can succeed locally while damaging the larger system.
Suppose regime R; preserves distinction D;:

p(Di, D) > 0;.

Yet its operation damages distinction D;:

p(Dj, D;) < 9]'.

Then local repair produces global harm.

For example, extreme pleasure may reduce despair while degrading long-term coordination.
Extreme discipline may preserve order while destroying autonomy. Extreme rationalization
may preserve intelligibility while suppressing emotional integration. Extreme religious
certainty may preserve meaning while reducing epistemic correction.

Thus repair cannot be evaluated solely by whether it repairs something; one must ask
what else the repair changes.

This is the problem of cross-domain admissibility.

Let total admissible region be
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(e
k=1

A repair satisfying one constraint but violating another can leave the global admissible
region.
The sociology of Aniara after Mima is therefore a study in competing local optima.

8.33 Formal Result: The Second-Order Failure Proposition

Proposition 8.1 (Second-Order Failure). Let system S depend upon repair operator R to
return disturbed states to admissibility. Failure of R can produce a larger loss of reachable
admissible states than failure of any single state variable ordinarily repaired by R.

Proof. Let Xg denote the set of disturbed states for which

R(z) € A.
If a single state variable fails at z; € Xpg, repair remains available and admissible
continuation is preserved.
If R itself fails, then for potentially every
z € XRg,

the transition

z— A

previously supplied by R becomes unavailable. Thus failure of R removes not merely one
admissible path but a family of repair paths. Therefore its effect on reachable admissible
states can exceed that of ordinary first-order failure. O

8.34 Formal Result: The Functional Load Transfer Principle

Proposition 8.2 (Functional Load Transfer). If an institution performing socially neces-
sary functions disappears while demand for those functions remains, surviving institutions
experience increased pressure to absorb the unmet functions.

Proof. Let institution J; supply functions

Fr={f1,...,fn}

with social demand

D(fl> > 0.

Upon failure of Jy, supply satisfies

SJl (fz) =0.

If demand persists, then unmet functional load is
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Li=D(fi) =Y _ Sy, (fi).
J#1
For any L; > 0, incentives or pressures arise for surviving institutions to increase
Sy; (fi)-

Therefore institutional failure redistributes functional demands rather than necessarily
eliminating them. O

8.35 Formal Result: The Repair Cascade Theorem

Theorem 8.3 (Repair Cascade). Consider repair systems Ry, ..., R, connected by depen-
dency graph Gg. If failure of R; increases load upon downstream repair systems and those
systems possess finite admissible capacities, then sufficiently large initial failure can generate
a cascade in which multiple repair systems cross their failure thresholds.

Proof. Let capacity of R; be K; and initial load L; < K;. Suppose failure of R; transfers
load

ALZ']' >0
to downstream R;. If
Lj + ALij > Kj,

then R; fails. Its functions are subsequently redistributed to its downstream neighbors,
producing additional increments

ALj.

If at each stage at least one downstream node crosses its threshold, failure propagates
through Ggr. Thus a sufficiently large initial failure can produce cascading loss of repair
capacity. ]

8.36 Formal Result: The Truth—Identity Conflict

Proposition 8.4 (Truth-Identity Conflict). If a system’s identity depends upon representa-
tion M, and accurate evidence E requires an update that removes distinctions constitutive of
M, then correspondence with E and preservation of identity cannot both be achieved without
transformation of the identity criterion.

Proof. Let identity require

D(M) > 6.

Suppose accurate integration of F requires update

M'=U(M,E)
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such that

D(M') < 6.

Then M’ satisfies correspondence but fails the existing identity condition. Retaining M
preserves identity but fails to integrate . Therefore both constraints cannot be satisfied
simultaneously unless the identity criterion itself changes from D to some D’ compatible
with M. O

This is precisely the transformation Aniara must now attempt. The old identity cannot
survive intact; continuation requires changing what counts as continuity.

8.37 When Repair Requires Becoming Different

This conclusion brings us to one of the deepest principles of the larger theoretical framework.
Repair is often imagined conservatively.
Something breaks, and repair makes it what it was; but irreversible environments make
this impossible.
Under sufficient change, successful repair requires transformation.
Let old identity criterion be

I(D)=1

when distinction D is preserved.
If D becomes impossible, rigid preservation produces failure.
Adaptive continuation requires a new criterion

I'(D") =1,

where D’ differs from D while preserving some higher-order invariant.
Thus:

Sometimes the only way to preserve a system is to allow it to become different.

The difficulty is deciding what difference can change without destroying the identity
worth preserving.

Aniara cannot remain a transit society: there is no destination. It cannot remain a
terrestrial society: there is no accessible Earth. It cannot remain a society centered upon
Mima: Mima is dead.

Yet some form of human continuation remains temporarily possible.

The social question becomes one of invariant selection.

What must remain for this still to count as human life?

8.38 After the Goddess

Mima’s death therefore does not simply remove an answer; it multiplies questions.
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Without her, no single institution mediates the lost world, no single representation
organizes grief, no single machine supplies experiential transcendence, and no single screen
gives the population a shared elsewhere.

The society fragments into competing attempts to solve the same impossible problem:

How should one live when the future cannot repair the past?

Some answers will turn toward the body, some toward pleasure, some toward discipline,
some toward transcendence, some toward reason, some toward memory, some toward denial,
some toward death.

These responses can appear contradictory because they preserve different distinctions,
yet they share a common origin.

They are successor repair systems emerging after the collapse of the previous one.

This is the beginning of the Age of Confusion.

Its first lesson is therefore not that humanity becomes irrational after Mima.

The more interesting conclusion is that rationality itself fragments when there is no
longer agreement about what must be preserved.

Every faction can possess reasons, every regime can repair something, and every repair
can impose costs elsewhere.

The central problem becomes the selection of the distinction around which continuation
should be organized.

Aniara has passed beyond the loss of destination, passed beyond the loss of home, and
now lost the principal machine through which those losses were represented.

What follows is not emptiness; it is proliferation.

When the goddess dies, the passengers begin manufacturing gods from whatever remains.



Chapter 9

The Age of Confusion: Despair,
Blame, and the Search for Cause

9.1 After the Common Answer

Mima’s death does not leave Aniara without representations. It leaves Aniara without the
privileged representation around which many others had been organized. The distinction is
important. Social collapse rarely produces literal emptiness. Institutions fail into environ-
ments already populated by habits, memories, rival explanations, latent identities, grievances,
rituals, desires, and alternative authorities. When a central organizing system disappears,
these elements do not disappear with it. They become newly available for recombination.

The resulting condition is aptly described as an age of confusion.

Confusion here should not be understood merely as ignorance. The passengers know a
great deal. They know that Aniara is lost. They know that return is impossible. They know
that Earth has undergone catastrophe. They know that Mima has failed. Their problem is
not an absence of propositions.

Their problem is that the propositions no longer compose into an actionable world.

Knowledge has ceased to provide sufficient orientation.

Let the passengers possess informational state

Ky ={ki,ko,..., kn}.

Ordinarily, knowledge supports policy selection:

Kt — Hta

where II; denotes available plans.
After catastrophe, however, one can have

K| 1

while

lﬂgﬁective ’ i/ )

The passengers may therefore know more and be able to do less.

135
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This is one of Aniara’s central inversions: information increases while reachability
collapses.

9.2 The Epistemology of Helplessness

Knowledge is commonly associated with power because accurate information expands effective

action. If an agent learns where danger lies, where food can be found, which machine has

failed, or which policy produces a desired outcome, knowledge changes the reachable future.
We may express this ordinary relation as

R

EXCe > 0.

But the relationship is conditional.
Knowledge expands reachability only when the system contains actions capable of
exploiting it.
Suppose an agent learns perfectly that catastrophe C will occur, but possesses no action
a such that
a:C——C.

Then the information may improve prediction without improving control.
Aniara approaches this regime.
The passengers acquire increasingly accurate knowledge of their condition:

Kt T7

but their macroscopic controllability approaches zero:

Cmacro — 0

The result is epistemic helplessness. They know why they are doomed; knowing does not
make them less doomed.
9.3 Control and Explanation

This separates two functions often conflated in human reasoning.
Explanation answers

Why did this happen?

Control answers

What can we do about it?

In favorable environments, the two are tightly coupled. Causal understanding reveals
intervention points:
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suggests

do(X") =Y.

But some causal structures contain no reachable intervention capable of changing the
desired outcome.
Then

causal knowledge # effective control.

Aniara forces this distinction repeatedly.

The passengers can understand celestial mechanics without altering their trajectory,
understand the destruction of Earth without restoring Earth, and understand Mima’s
collapse without recreating Mima. Explanation remains possible after intervention has
become impossible.

The question is what social function explanation serves once this separation occurs.

9.4 Causal Closure and Psychological Openness

The macroscopic future may be effectively closed while interpretation remains open.
Let the physical trajectory satisfy

Rmacro (wt) ~ {T*}7

where T™ denotes continued drift toward eventual extinction.
Yet the interpretive state space remains large:

|Rinterpretive ()| > 1.

The passengers cannot choose where Aniara goes.

They can choose, negotiate, inherit, impose, and contest what Aniara means.

This creates a remarkable redistribution of agency.

Physical agency contracts; symbolic agency remains.

The society consequently becomes increasingly active in precisely the domain where
action is still possible: interpretation.

When the future cannot be changed, the past becomes contested; when the destination
cannot be selected, causation becomes politically charged; when the trajectory cannot be
repaired, blame becomes a substitute terrain of action.

9.5 Why Blame Appears

Blame is often treated as an irrational emotional residue interfering with objective causal

analysis. Sometimes it is. But blame also performs several social and cognitive functions.
It compresses causal complexity, identifies an agent, assigns moral meaning, distinguishes

victim from perpetrator, suggests punishment, and restores an apparent intervention point.
It allows the statement

someone did this
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to replace the more destabilizing possibility

this emerged from a system no one adequately controlled.

Blame therefore converts distributed causation into socially actionable form.
Let catastrophic outcome be

C=F(x1,22,...,%n).

A complex causal explanation preserves the function F.
Blame often performs a projection

The many-dimensional causal structure is reduced to a selected responsible object.
This reduction can be accurate, partially accurate, or entirely false. Its attraction does
not depend solely upon accuracy; it depends upon usability.

9.6 The Compression of Causality

Human social systems cannot ordinarily process every causal contribution to an event with
equal weight. They therefore construct reduced causal models.
Let complete causal graph be

Ge = (V,E).

A social explanation produces compressed graph

Ge =C(Ge),

where

Ge| < |G-

Compression is unavoidable.

The question is what information the compression preserves.

A scientifically useful compression may preserve predictive relations, a legally useful
compression may preserve responsibility, a politically useful compression may preserve
mobilization, and a psychologically useful compression may preserve intelligibility.

These objectives need not select the same causal nodes.

Thus different groups can produce different explanations of the same catastrophe with-
out simply possessing different factual information. They may be optimizing different
representational objectives.

9.7 Causal Responsibility and Moral Responsibility

Aniara therefore invites a distinction between causal and moral responsibility.
Suppose actor i contributes causally to outcome C":
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oC
Oai # 0-

This establishes causal relevance; it does not by itself establish moral responsibility.

Moral evaluation may additionally depend upon knowledge, intention, available alterna-
tives, institutional role, coercion, foreseeability, and magnitude of contribution.
Let moral responsibility be

M’L' = f(cl'v k"iv Li7Ria ri)a

where ¢; is causal contribution, k; knowledge, ¢; intention, R; available alternatives, and
r; institutional role.

A person may contribute causally while possessing few alternatives; another may con-
tribute indirectly while possessing enormous decision power; a third may intend harm but
fail to cause it; a fourth may cause harm unknowingly.

The mapping

cause — blame

is therefore not trivial.
Yet catastrophe creates pressure to make it trivial.

9.8 The Reachability Condition of Responsibility

The reachability framework adds an especially important variable to moral responsibility:
what alternatives were actually available?

Suppose actor i chooses action a, producing harmful outcome H.

Moral judgment differs depending upon whether

a €ER;

for a feasible alternative a’ avoiding H.

If no such alternative existed, responsibility changes.

This suggests a reachability-sensitive formulation:

l(H> = f(Cla Kia Ii7R?lt)'

The relevant question is not merely

What did the actor do?

but

What else could the actor actually have done?

This prevents moral analysis from confusing imaginable alternatives with reachable
alternatives.

The distinction becomes especially important in large technological and ecological systems,
where individual participation can contribute to outcomes that no individual possesses
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unilateral power to prevent.

9.9 C(Collective Causation

The destruction associated with Aniara’s terrestrial background is fundamentally collective.
Humanity appears simultaneously as victim and cause.
This is sociologically difficult because familiar moral grammar prefers clearer partitions:

victim # perpetrator.

Collective ecological catastrophe can violate this structure.

A population may participate in systems that degrade the conditions of its own continua-
tion.

Thus

P cause [ P, victim 7é a.

At planetary scale, the overlap may be enormous.
This does not mean every person bears equal responsibility; quite the opposite, collective
causation can coexist with extreme inequality in causal power.

b

The category “humanity” can therefore be simultaneously necessary and dangerously

imprecise.

9.10 The Problem with Humanity as Agent

Statements such as

humanity destroyed Earth

compress billions of actors, institutions, technologies, histories, and asymmetries into one
grammatical subject.

The compression captures something real: the catastrophe emerges from human systems
rather than from an external asteroid or purely geological event.

But it can erase differential responsibility.

Let total human contribution be

n
Cy = § w;iC;,
i=1

where ¢; is contribution and w; reflects causal leverage.
There is no reason to assume

Wi = Wy.

Some actors command states, some command industries, some design infrastructures,
some consume within systems they barely influence, some resist, some profit, and some are
born into consequences generated before they possessed agency.

Thus
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collective causation # equal culpability.

Aniara’s condemnation of humanity becomes most interesting when this tension is
preserved rather than flattened.

9.11 The Plague Metaphor

The image of humanity as disease is rhetorically powerful because it maps ecological destruc-
tion onto pathology:

humanity : Earth :: pathogen : organism.

The metaphor captures runaway extraction, self-reinforcing expansion, environmental
degradation, and destruction of the conditions supporting the destructive process itself.

But the metaphor also carries a danger. A pathogen is not morally responsible; it is a
causal mechanism. If humanity is literally conceptualized as disease, moral language becomes
unstable.

Moreover, disease metaphors can erase internal differentiation. A species is treated as a
homogeneous pathological mass.

The framework developed here therefore requires a more careful formulation.

The destructive object is not necessarily

H = humanity.

It may instead be particular coupled processes:

P = F(energy systems, institutions, technologies, incentives, military structures, consumption, inequality, cc

The species participates in these processes without every member occupying the same
causal position.

9.12 Systems Without a Villain

This leads to one of the most disturbing forms of causation: harmful systems that do not
require a singular villain.
Suppose actors individually follow locally admissible policies:

a; € .A,
Yet their aggregate behavior produces

F(alv"'7an)¢AG7

where Ag denotes global admissibility.
Then

Vi, a; € A;
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can coexist with

agéAg.

This is a coordination failure.

It appears in commons problems, arms races, market externalities, ecological degradation,
institutional competition, and many forms of technological escalation.

No individual actor needs to desire the catastrophic outcome.

The catastrophe can emerge from interaction among individually intelligible behaviors.

This makes blame difficult because there may be no single decision at which the global
outcome was chosen.

9.13 Local Rationality and Global Ruin

The structure can be formalized.
Let each actor maximize local objective

wi(a;, a_;).
Suppose equilibrium occurs at

a*=(aj,...,a),

such that no actor has sufficient unilateral incentive or capacity to deviate.
Yet social viability satisfies

V(a*) < 0.

Then locally rational equilibrium produces globally inadmissible continuation.

This is one of the deepest correspondences between Aniara and modern technological
society.

Civilization need not destroy itself because everyone becomes irrational; it can destroy
itself because rationality is partitioned.

Each subsystem optimizes within its boundary; the coupled system leaves the admissible
region.

9.14 The Missing Global Controller

This creates a temptation to imagine that catastrophe could have been avoided if only a
sufficiently powerful controller had coordinated the whole system.
Let global controller G choose

a=G(x).

If G possesses complete information, sufficient authority, accurate models, legitimate
objectives, and effective implementation, then perhaps it can enforce

ac Aq.
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But these conditions are extraordinarily demanding.

A global controller must itself be controlled: its model can fail, its objectives can be
contested, its interventions can produce unanticipated effects, its authority can be captured,
and its information can be incomplete.

Thus the absence of global control creates one class of risk, while excessive concentration
of global control creates another.

Aniara does not permit the easy conclusion that centralized authority would have saved
humanity.

Its broader lesson concerns the difficulty of coordinating systems whose causal scale
exceeds the decision scale of their participants.

9.15 Blame as Counterfactual Reachability

Blame often implicitly asserts a counterfactual:

If ¢ had acted differently, C would not have occurred.

This can be written

Cla;,a_;) # Clal,a_;).

But the counterfactual must satisfy a reachability condition.
Was

a ER;

under the actual constraints?
If not, the imagined alternative may be morally rhetorically useful but causally misleading.
A rigorous theory of responsibility therefore requires counterfactual reachability:

i ={a;:a; € Ry ANC(a},a—;) # C}.

The larger ;, the stronger the basis for claiming that actor i possessed meaningful
alternatives capable of altering the outcome.
Power is partly the possession of consequential counterfactuals.

9.16 Power as Counterfactual Difference

This yields a compact definition.
Actor i’s power over outcome Y can be approximated by the range of reachable interven-
tions through which ¢ can change Y':

P(Y) = p({Y(a;) : aj € Ri}) -

An actor with many resources but no ability to alter Y has little power over Y.
An actor with a small number of highly consequential interventions may possess great
power.

This formulation connects inequality, responsibility, and reachability.
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Responsibility should often scale not simply with participation but with counterfactual
power.

If actor ¢ could have altered the catastrophic trajectory and actor j could not, treating
them as morally equivalent because both participated in the same civilization obscures a
crucial distinction.

9.17 Scapegoating

Scapegoating occurs when social demand for causal and moral closure exceeds the available
evidence connecting a selected target to the catastrophe.
Let perceived responsibility be

~.

and evidence-supported responsibility be

A schematic scapegoating condition is

>
This happens because blame has functions beyond causal accuracy.
A scapegoat can make the catastrophe narratively finite.
Instead of
C = F(x1,...,xy, t, history, institutions),

the society obtains

C:l’k.

The complexity collapses, the target becomes punishable, the community regains a
distinction between innocent inside and guilty outside, and the catastrophe becomes morally
legible.

Scapegoating is therefore a form of representational repair purchased at the cost of
correspondence.

9.18 Purity Through Externalization

The scapegoat performs another operation.
Collective guilt is difficult to sustain because it destabilizes group identity.
If

G = the community

and

G = cause of catastrophe,
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then positive identification with G becomes difficult.
One repair is partition:

G = Gpure U G1guilty'

Responsibility is concentrated in the second set.
Then

CTYpure

can preserve moral continuity by expelling, punishing, or symbolically condemning

Gguilty .

This mechanism appears repeatedly in human history.

The social function of purification is to repair collective identity by relocating contradic-
tion.

What cannot be integrated internally is externalized.

9.19 But Aniara Has No Outside

The closed ship complicates this strategy.
On Earth, an out-group can often be spatially externalized.
Aniara has no meaningful external society.
Any enemy identified aboard the vessel remains aboard the same vessel.
Thus

social exclusion #- physical externalization.

The enemy remains within the hull.

This intensifies the politics of internal boundaries.

If there is no geographic outside, society can manufacture symbolic outsides.
Heretic, deviant, sinner, degenerate, elite, traitor, madman, unbeliever.

The labels construct social distance where physical distance cannot be produced.
Classification becomes a substitute geography.

9.20 Deixis and Social Control

Language therefore becomes increasingly important as a mechanism for constructing bound-
aries.
Terms such as
we, they, here, before, normal, deviant
do not merely describe an already partitioned social world.

They help produce the partitions: deictic language establishes coordinates.

we
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creates a speaker-centered social region.

they

constructs an exterior relative to it.

before

distinguishes lost normality from present disorder.

home

preserves an absent spatial origin.
Language becomes a coordinate system for a population whose physical coordinate system
has ceased to provide meaningful destinations.

9.21 Domain-Specific Moral Languages

Different repair regimes therefore generate different vocabularies.
The religious regime may speak in terms of
{sin, purity, redemption, sacrifice}.

The technical regime may use

{failure, constraint, repair, capacity}.

The political regime may use

{authority, order, obedience, security}.

The erotic regime may privilege

{desire, body, release, union}.

The rational regime may emphasize

{cause, evidence, explanation, fact}.

Each vocabulary acts as a domain-specific language for parsing the same existential
condition.

The disagreement is therefore not always over individual propositions; it can concern the
grammar in which propositions count as relevant.

9.22 Language as Temporary Agreement

A social vocabulary is a temporary agreement over distinctions.
Let linguistic regime L provide partition

(W) ={Dr,....D,}
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of socially relevant reality.
Different regimes induce different partitions:

l_IL1 (W) 7£ HLz (W)

The same event can consequently become different objects.

An orgy may be classified as decadence, therapy, freedom, sin, biological behavior, social
ritual, or despair.

A prayer may be classified as communication with the divine, collective regulation,
delusion, memory practice, or symbolic repair.

The physical event alone does not determine its social object.

Classification places it inside a domain-specific inferential system.

This is why struggles over vocabulary are struggles over admissibility.

To control the name of an event is partly to control what responses become intelligible.

9.23 Institutional Definition

Institutions possess disproportionate power when they can stabilize classifications.
Let ambiguous condition be .
Possible classifications are

C(z) ={c1,c2,...,cn}.

An institution with classificatory authority can select

Ck

and attach consequences:

Cr — {al,ag, .. .,am}.

Once classification changes the reachable set of the classified person, language becomes
materially operative.

To call someone ill, criminal, heretical, dangerous, competent, sane, authorized, or deviant
can change

R;.

Classification is therefore not merely representation.
Under institutional authority, it becomes an operator upon reachability.

9.24 The Sociology of the Label

This insight connects Aniara with a long sociological tradition concerned with labeling,
deviance, institutionalization, and the power to define normality.

No category is arbitrary merely because it is socially mediated. Some classifications
correspond to robust distinctions. Disease can be biologically real. Violence can be materially
observable. Technical competence can be demonstrated.
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The sociological question is different: who possesses authority to establish the operative
category, what evidence is required, what alternatives are excluded, what consequences follow
from classification, and what mechanisms exist for contesting error?

These questions become especially important in a closed environment because exit from
classificatory institutions is difficult.

If the institution defining normality is also the institution controlling access to resources,
mobility, punishment, or care, then semantic authority becomes reachability power.

9.25 Foucault and the Production of the Normal

Michel Foucault’s analyses of prisons, clinics, asylums, sexuality, and disciplinary institutions
are useful here not because Aniara straightforwardly reproduces any single Foucauldian
institution, but because the closed vessel makes visible a general relation between classification
and power.

Modern institutions do not operate only by prohibiting action. They observe, compare,
classify, normalize, record, examine.

The result is productive rather than merely restrictive power.

Institutions produce categories of persons.

Let observable behavior be B;.

A classificatory system maps

B, = &,
where ¢; is a socially operative label.
Institutional response then changes the person’s environment:
Thus

The label mediates between observation and altered reachability.

9.26 The Closed Institution

Aniara radicalizes this structure because the vessel is simultaneously habitat, transportation
system, political territory, technical infrastructure, and boundary of the known human world.
There is no clean separation between institution and environment.
Let institutional space be J and inhabited environment be E.
On Earth,

JCE.

One can often leave one institution while remaining within a broader society.
Aboard Aniara,
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The institution approaches the scale of the environment.

This means institutional decisions have unusually large effects upon reachability.

The distinction between governance and habitat begins to collapse.

To be excluded from the institution is to be excluded within the only world available.

9.27 Despair as Collapse of Counterfactuals

We can now define despair more precisely.

Despair is not merely negative emotion; it concerns the collapse of valued counterfactual
reachability.

Hope requires at minimum some represented future y satisfying

y € Rixy)

with sufficient probability or perceived attainability.
Despair emerges when valued futures satisfy

y ¢ 7€(ﬁlft)

across an increasingly broad region.
Let valued future set be

V:{’Ul,...,vn}.

Define perceived reachable value

Hy= Y wiP(v; € R| M)
v, EV

H; — 0,

despair becomes structurally intelligible.
The problem is not simply that the present hurts; the future ceases to contain enough
differences worth moving toward.

9.28 Hope as Reachable Difference

This gives a complementary definition of hope.
Hope is the maintained belief that some valued distinction remains reachable.

Hope ~ 3D* : D* € R(x;) A V(D*) > 0.

This definition avoids reducing hope to optimism.

An actor can expect terrible conditions while retaining hope if some valued difference
remains actionable.

Conversely, an actor can experience comfort in the present while lacking hope if no
meaningful future distinction appears reachable.
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Aniara progressively removes large-scale objects of hope.
Mars disappears, Earth disappears, Mima disappears.
Each loss reduces the set

Ry.
The social system therefore begins manufacturing smaller horizons.
Tonight, the next ceremony, the next lover, the next intellectual problem, the next

remembered story, the next child.
When distant futures disappear, near futures become disproportionately important.

9.29 Temporal Contraction

This produces temporal contraction.
Let planning horizon be

7; = max{At : 3D € R;(t + At) with actionable relevance}.

Under stable conditions,

may extend years or decades.
Under severe uncertainty or terminal conditions,

.

Behavior shifts accordingly: long-term investment loses value, immediate experience gains
value, institutional legitimacy based upon promised futures weakens, deferred gratification
becomes harder to justify, and ritual recurrence may replace progressive time.

The present thickens because the future contracts.

This temporal transformation helps explain the movement from despair toward intensified
bodily and ritual life.

9.30 Progress Without Destination

Modern societies frequently organize legitimacy around progress.
Present sacrifice is justified because it produces a better future:

Ct — Biig-

Education, investment, infrastructure, research, political reform, and personal discipline
all rely partly upon this temporal structure.

Aniara destroys its macroscopic version.

There is no destination at which collective sacrifice will be redeemed.

Thus

arrival __
By = 0.
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The society must either invent alternative future goods or abandon deferred-value
structures.

This is a profound political problem.

Governments often govern through promises about tomorrow.

What does government become when tomorrow contains no collective destination?

9.31 The Crisis of Legitimacy

Political legitimacy can be represented as a relation between authority A, expectations F,
and delivered continuation C':
L=f(AECQC).
A transit authority aboard a functioning vessel can justify commands through successful
delivery:
obey — arrival.

Once arrival becomes impossible, this justificatory chain breaks.

Authority may still be necessary for maintaining life support, conflict regulation, and
resource distribution.

But its symbolic foundation changes.

The government can no longer say:

Follow us because we know the way.
There is no way.
It must instead say something closer to:

Follow us because order remains preferable to disorder.

This is a weaker and darker legitimacy.
It replaces destination with maintenance.

9.32 Maintenance as Politics

The politics of Aniara therefore becomes increasingly infrastructural.
The goal is no longer arrival.
It is continuation.
Let political objective before catastrophe be

Jpre = P(safe arrival).

After catastrophe,

T
oost = / V() dt.
0

The state becomes a maintenance regime.
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Its success is measured not by reaching a promised future but by preventing premature
collapse.

This corresponds closely to the distinction between optimization and repair.

Optimization asks:

How do we reach the best state?

Repair asks:

How do we remain within the admissible region?

Aniara is a civilization forced from optimization into repair.

9.33 The Politics of No Solution

This transformation also changes political disagreement.
In ordinary politics, rival groups can offer rival solutions.
But some conditions have no solution in the strong sense.
There may be no policy satisfying

return home,

reach Mars,

or

restore Earth.

Political discourse can nevertheless retain the grammar of solution.
This creates incentives for impossible promises.
If population demand satisfies

D(solution) > 0

while feasible supply satisfies

S(solution) = 0,

actors may compete by supplying representations of solutions.
The market shifts from solution to promise.
This is fertile ground for demagoguery.

9.34 The Demagogue as Counterfeit Reachability
A demagogue can restore hope representationally by asserting
D*eR

when in fact



153

D* ¢ R.

The immediate psychological effect may be positive:

H, 1.

But correspondence decreases:

C(R,R) ..

This creates counterfeit reachability.

The population experiences an expanded represented future without an expanded actual
future.

The mechanism resembles certain functions of Mima but differs in an essential respect.

Mima’s representational repair need not claim that Earth is physically reachable.

Counterfeit political reachability depends upon confusing representation with feasible
action.

The distinction is therefore epistemic.

9.35 The Ethics of Impossible Hope

Yet even here the problem is not simple.

If truthful representation produces complete despair, can some degree of illusion be
ethically defensible?

Suppose truthful policy T produces

Cr=1

for correspondence but psychological viability

Vr < 6.

Suppose consoling representation L produces

CL < Crp

but

Vi > 0.

Which should an institution choose?

There is no universal scalar answer because the values are multidimensional.

A lie that enables survival until repair becomes possible differs from a lie that prevents
necessary adaptation.

A myth knowingly treated as symbolic differs from fabricated technical information.

A ritual hope differs from a false navigational promise.

The ethical question depends upon what the representation does to future reachability.
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9.36 Truth as a Repair Constraint

Truth should therefore be understood as a constraint on repair rather than merely one
objective among arbitrary preferences.

A repair based upon false representation can remain locally useful only while the falsehood
does not destroy the system’s capacity for correction.

Let repair R produce viability V' and correspondence C'.

Sustainable repair requires at minimum

V >0y

and

C >0
for domains in which accurate action remains necessary.
Where correspondence falls below threshold,

C< 90,

the repair can become maladaptive.

This returns us to the epistemology of Aniara.

The passengers require representations they can survive.

They also require representations accurate enough to preserve whatever agency remains.
The tension cannot be eliminated; it must be managed.

9.37 Despair and the Desire for Final Explanation

As reachability contracts, explanation can become increasingly totalizing.
A partial explanation may feel inadequate because it does not match the emotional scale
of catastrophe.
If the loss is total, the explanation is expected to become total.
Thus the question
Why did this happen?

expands into

What is wrong with humanity?

or

What is the meaning of existence?

or

Was civilization always doomed?

The scale of the explanatory object increases.
This is understandable but dangerous.
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Large explanations compress aggressively.

They can transform historical contingencies into metaphysical necessities.

A particular catastrophe becomes evidence about human nature, a technological failure
becomes evidence about reason, a war becomes evidence about civilization.

Despair seeks ontology.

9.38 From Event to Essence

The inferential move can be written

humans produced C

therefore

humans are C-producing beings.

This transition moves from event to essence.

It may sometimes identify genuine structural tendencies, but it can also erase counterex-
amples and alternative reachable histories.

To claim

humanity caused catastrophe

is historical.
To claim

humanity necessarily causes catastrophe

is modal.

The second requires a much stronger argument.

Aniara’s despair repeatedly tempts the modal conclusion because the passengers no
longer possess access to counterexamples in their own future.

Their world has become a sample of one.

9.39 The Epistemology of the Last Survivors

This creates an unusual epistemic condition.
Suppose the passengers believe themselves among the final remnants of humanity.
Then no external human society remains available to contradict their interpretation.
If they conclude

H = a plague,

there may be no flourishing human civilization elsewhere to function as counterevidence.
Closure reduces empirical pluralism.

The ship becomes both society and dataset.

This is epistemically dangerous.
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A system interpreting itself without external comparison can mistake local history for
universal law.

The passengers therefore face an irony: they possess uniquely powerful evidence about
one catastrophic trajectory, yet increasingly weak evidence about the full space of possible
human trajectories.

9.40 Observed History and Reachable History

Let actual historical path be

h*.

The space of counterfactual histories is

H = {hy, hs,...}.

Observing catastrophe establishes

*
h* e Hcatastrophic .

It does not establish

H = /Hcatastrophic .

To infer inevitability, one would need to show that all relevant reachable histories converge
toward catastrophe:

Vh € Ry, h— C.

Aniara’s passengers cannot establish this merely from their own fate.
Despair therefore risks converting realized history into necessity.

9.41 The Moral Seduction of Species Guilt

Species-level guilt offers one advantage: it eliminates the problem of unequal blame by
universalizing guilt.

If

Vi € H, G; =1,

then no further distributional analysis is required.

Everyone is guilty because everyone is human.

This is morally simple; it is also analytically dangerous.

A newborn child and an architect of planetary warfare become equivalent under the
category.

The distinction between capacity, participation, intention, resistance, and historical
position disappears.

Universal guilt repairs moral complexity by destroying resolution.

The framework developed here resists that collapse.
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A species can generate destructive systems without every member possessing equal causal
or moral responsibility.

9.42 Collective Responsibility Without Collective Essence

We therefore need a concept of collective responsibility that does not require collective
essence.
Let institutionally coupled population P generate outcome
C = F(P).

Then responsibility can exist at multiple scales:

(C) = {individual7institutiona1 ssystemic scollective }

These levels are not mutually exclusive.

An executive can be individually responsible, a corporation can possess institutional
responsibility, an incentive structure can possess systemic causal relevance, and a population
can possess collective obligations to repair consequences.

None requires the proposition that every human being shares identical guilt.

This layered model preserves distinctions that despair tends to erase.

9.43 Blame and Repair

The most important question is what blame does to future reachability.

Let blame assignment B alter social state:

B
Tt — T41-

Blame can support repair when it identifies a genuine causal mechanism and enables

effective intervention:
B—1— Rbetter-

It can obstruct repair when it targets irrelevant actors, suppresses diagnosis, fragments

cooperation, or satisfies emotional demand while leaving the causal structure unchanged:
B—P— Rsame/worse'

Thus the relevant distinction is not

blame versus no blame.

It is

diagnostically productive attribution versus reachability-destroying attribution.
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Responsibility matters, but it should point toward the causal structure that makes repair
possible.

9.44 When Repair Is Impossible

Aniara presents the hardest case because macroscopic repair is impossible.
Suppose accurate attribution identifies cause C, but

C ¢ 7zmodiﬁable .

Then blame cannot repair the original catastrophe, though it may still serve justice,
memory, identity, or prevention of local repetition. But its function changes.

The passengers cannot punish the dead civilization into restoring Earth, reform terrestrial
institutions that no longer exist, or alter the historical decisions that sent them into the
void. Blame becomes temporally displaced; it points toward a past that cannot receive
intervention.

This is fertile ground for despair.

9.45 The Past as an Unreachable State

The past is universally unreachable in a strong physical sense:

Tt—L ¢ R(a:t)

for ordinary macroscopic systems.

Yet societies continually act upon representations of the past.

They reinterpret, commemorate, judge, archive, forgive, condemn, mythologize, forget.

These operations do not alter the historical event; they alter the relation between present
and historical event.

Thus

R (past)
is impossible if repair means restoration.
But

R(relation to past)

remains possible.

This distinction becomes central aboard Aniara.

The passengers cannot undo humanity’s catastrophe; they can decide what memory of
humanity will become.

9.46 Memory as Moral Reachability

Memory therefore creates a peculiar form of moral continuation.
Let deceased actor ¢ have no future physical actions:
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R?hyswal —

Yet representations of i remain active:

M(Z) — T4l

The dead can therefore remain causally present through memory.

Societies can preserve warnings, obligations, debts, achievements, crimes, and identities
across biological death.

This means moral life extends beyond direct interaction.

Aniara’s survivors become custodians of a civilization that may no longer exist elsewhere.

Their judgment of humanity becomes part of what humanity means in its surviving
representation.

9.47 The Archive as Court

Once the original actors are gone, archive and memory partially replace the courtroom.

Evidence is assembled, narratives are constructed, responsibility is assigned; some voices
are preserved, others disappear.

The future judges the past using whatever distinctions survive transmission.

This creates an ethical responsibility for archival fidelity.

If the survivors reduce humanity to a plague, they preserve one judgment.

If they preserve humanity as innocent victim, they erase causal responsibility.

If they preserve both creation and destruction, beauty and violence, knowledge and folly,
the archive becomes more difficult but more faithful.

The challenge is to preserve contradiction without collapsing into incoherence.

Mima once performed something like this by showing both beauty and catastrophe.

After Mima, humans must perform the work themselves.

9.48 Despair as Failed Distinction

Despair becomes most dangerous when distinctions collapse.
If all human action is evil,

Va, V(a)<0,

then moral choice disappears.
If all futures are equivalent,

Vyi,y; € R, V(yi) = V(y;),

then practical choice disappears.

If all explanations are equally false, epistemic choice disappears, and if all persons are
equally guilty, responsibility disappears into universality.

Thus extreme despair can masquerade as clarity by reducing distinctions.

Everything is meaningless, everyone is guilty, nothing matters, no difference remains.
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From the standpoint of distinction theory, these are not maximally informative conclusions;
they are informational collapses.

9.49 Entropy of Meaning

Let meaningful discrimination among states be represented by partition

= {Di,....Dy,}.

If despair collapses the partition into

' = {D.},

then distinctions relevant to action disappear.

The system may still possess enormous raw information, but practical information
decreases because alternatives no longer differ in value.

Meaning therefore requires gradients.

VV £ 0.

A perfectly flat value landscape provides no direction.
Despair can be interpreted as perceived flattening;:

vV = 0.

Nothing seems worth moving toward because no reachable state appears meaningfully
better.

9.50 Repairing the Gradient

A successful response to despair need not restore a grand destination.
It need only restore some valued difference.
If

V(y2) > V(y1)

and

Y2 € R(y1),

then a direction exists.

This is the minimal structure of practical hope.

The difference may be small: feed someone, preserve a story, understand a phenomenon,
love another person, maintain the ship for another day, teach a child, perform a ritual,
prevent unnecessary suffering. None repairs the cosmic trajectory, but each restores a local
gradient.

This is why local repair remains philosophically significant even under terminal conditions.
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9.51 The Ethics of Local Repair

One might object that local repair aboard a doomed vessel is futile.
If every trajectory ends in death, why distinguish between them?
But the same objection applies to every mortal life.

Let all individual trajectories satisfy

xp — 1

eventually.
It does not follow that

V() = V(xy)

for all intermediate states.

Terminal equivalence does not imply path equivalence.

Two trajectories can share the same endpoint while differing radically in suffering,
knowledge, beauty, freedom, relationship, and dignity.

Thus

T =Yt

/OT V(a,)dt = /OT V(ye) dt.

Aniara magnifies a condition already present in ordinary mortality.

does not imply

The absence of infinite continuation does not eliminate the value of finite difference.

9.52 Formal Result: The Epistemic Helplessness Proposition

Proposition 9.1 (Epistemic Helplessness). An increase in accurate knowledge need not
increase effective reachability when the newly identified causal variables lie outside the agent’s
reachable intervention set.

Proof. Let knowledge increase from K to K’, revealing causal variable c. If there exists no
reachable action

a € Ra(z)

such that intervention on a modifies ¢ or its relevant consequences, then the additional
information does not create a new effective path to the desired outcome. Hence

K >K
while

Reﬁective (K/) = Reffective (K)

with respect to that outcome. ]
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9.53 Formal Result: The Counterfactual Power Proposition

Proposition 9.2 (Counterfactual Power). An actor’s power over outcome Y is positively
related to the set of reachable interventions available to that actor that produce distinguishable
values of Y.

Proof. Let actor i possess reachable intervention set A;. Define
Y;={Y(a):a€ A;}.
If

|}/;| =1,

then no reachable intervention by i changes Y, and the actor possesses no effective power
over that outcome. As the measure of distinguishable reachable outcomes increases, the
actor can produce a larger range of counterfactual differences in Y. Therefore effective power
increases with consequential counterfactual reachability. O

9.54 Formal Result: The Local-Global Admissibility Theorem

Theorem 9.3 (Local-Global Admissibility Failure). There exist systems in which every
actor selects an action admissible under its local constraints while the aggregate action profile

violates a global viability constraint.

Proof. Let actors i = 1,...,n possess local admissible sets A;. Choose

aZ-GAZ-

for every actor. Let global viability depend upon aggregate function

G(al, N ,an).

There is no logical requirement that Cartesian product

Ay x - x A,

be a subset of global admissible set

Ag.

Therefore there can exist

(a1,...,an) € AL x -+ X A,

such that

(a1,...,a,) ¢ Ag.

Hence locally admissible behavior can generate globally inadmissible outcomes. O
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9.55 Formal Result: The Minimal Hope Proposition

Proposition 9.4 (Minimal Hope). Practical hope requires neither expectation of complete
recovery nor an indefinitely open future. It requires only a valued reachable distinction.

Proof. Let current state be x. Suppose there exists state y such that

y € R(x)

and

Viy) > V(z)

along at least one relevant dimension without violating necessary admissibility constraints.
Then an available action can produce a valued difference. Therefore the future contains an
actionable improvement relative to the present. This is sufficient for minimal practical hope
even if some larger desired goal G remains permanently unreachable. 0

9.56 Formal Result: Terminal Equivalence Does Not Imply
Path Equivalence

Theorem 9.5 (Path Value Under Shared Termination). Two trajectories with the same
terminal state need not possess equal value.

Proof. Let trajectories x(t) and y(t) satisfy

Define trajectory value

for 0 < t < T'. Therefore generally

Jla] # Jlyl-

Hence common termination does not imply equivalence of lived trajectories. O

9.57 The Beginning of the New Moral Economy

The Age of Confusion therefore begins with despair but cannot remain there.

Despair flattens distinctions; social life recreates them. The passengers still possess bodies
capable of pleasure and pain, still possess attention, relationships, memories, and language,
still possess time, however finite, and still possess one another.

These remaining resources become the basis of a new moral economy.
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The largest future has disappeared, but smaller futures proliferate. The cosmic trajectory
is fixed; the social trajectory remains partially open.

This asymmetry is what allows Aniara to continue as a society after it has ceased to
function as transportation.

The ship no longer transports people toward Mars; it transports a social world through
time. That transformation changes the meaning of almost every institution aboard it.

9.58 From Despair to the Body

When distant futures lose credibility, immediate experience acquires increased relative value.
The body becomes one of the few domains where action still reliably produces difference.
Touch changes sensation, sex changes sensation, food changes sensation, movement

changes sensation, intoxication changes sensation, pain changes sensation, sleep changes

consciousness.

Unlike Earth or Mars, the body remains locally reachable.

Thus after the collapse of large-scale hope, social energy can migrate toward bodily
intensity.

This is not adequately explained as moral degeneration; it is a reallocation of agency.

The passengers cannot steer the ship, but they can still alter consciousness. They cannot
produce arrival, but they can still produce pleasure. They cannot create a new Earth, but
they can still create intimacy.

The next phase of the Age of Confusion therefore follows directly from the topology of
remaining reachability.

Despair turns toward lust not because reason disappears, but because the body remains
one of the last environments in which cause and effect still answer immediately to human
action.

The sociology of Aniara now descends from the unreachable stars into the reachable
body.



Chapter 10

The Age of Confusion: Lust, the
Body, and Local Reachability

10.1 The Return to the Body

When the stars cease to contain a destination, the body remains.

This simple fact reorganizes the social world aboard Aniara. The passengers cannot
redirect the vessel. They cannot restore Earth. They cannot resurrect Mima. They cannot
recover the future for which the voyage was designed. Yet they retain bodies capable of
sensation, attachment, arousal, exhaustion, intoxication, hunger, pain, pleasure, sleep, touch,
reproduction, and death. The cosmic environment has become almost perfectly resistant to
human intention, but the embodied environment remains partially responsive.

The contrast is severe:

8Jf'ship

~0
6&1' ’
while
axbody
0
8617; ?é

for many ordinary actions a;.

This difference matters.

Agency does not disappear uniformly. It contracts toward domains in which intervention
still produces observable consequences.

The turn toward bodily pleasure can therefore be understood as a migration of agency.

10.2 The Topology of Remaining Control
Let an individual’s actionable world contain several domains:

D= {Dcosmim Dpoliticah Dsociala Dinterpersonah Dbodily}-

Before catastrophe, significant intervention may be possible across several of these
domains. A person can relocate, pursue a career, participate politically, form relationships,

165
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alter routines, plan journeys, acquire property, raise children, or imagine decades of future
activity.

Aboard the lost Aniara, many large-scale possibilities collapse.

Let controllability of domain Dy be

trollabl
Rion rolla e)

1(Ry)
Then the catastrophe produces something like

ﬁk:u(

Kcosmic — 0,

while

Kbodily > 0.

The relative value of bodily control therefore rises even if its absolute value remains
unchanged.
This is a general principle:

’When high-level agency collapses, surviving low-level agency becomes disproportionately salient.

Aniara’s erotic turn follows from this redistribution.

10.3 Pleasure as Immediate Causality

Pleasure possesses a property that becomes increasingly valuable aboard the ship: short
causal distance.

Let action a; produce valued state viya.

The temporal distance is

A= treward — laction-

Many civilizational projects have large A. Education, research, political reform, ecological
restoration, investment, and intergenerational planning require present action whose value
appears only much later.

Erotic and sensory pleasures often have comparatively small A:

Apleasure < Acivilizational .

As confidence in the distant future decreases, delayed rewards become less secure.
If survival probability to time ¢ + A is p(A), then expected future value may be written

E[V] = p(A)Vira.

p(A) |,
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the relative attractiveness of immediate rewards increases.
The passengers do not need to become irrational for this shift to occur; their discount
function has encountered a radically altered world.

10.4 Temporal Discounting Under Terminal Conditions

Suppose subjective value of delayed reward R is

V(R,A) = Re 2,

In ordinary circumstances, A reflects impatience, uncertainty, risk, and individual prefer-
ence.

Under terminal conditions, effective discounting includes objective collapse of long-range
reachability.

We might write

V(R,A) = Re 5(A),

where S(A) is probability that the relevant agent, institution, or social world survives
sufficiently long for the reward to matter.
As

S(A) — 0,

even extraordinarily valuable distant rewards lose practical force.

The moral economy therefore contracts toward shorter horizons.

The body belongs overwhelmingly to the present; it becomes a refuge from a future that
has ceased to reciprocate investment.

10.5 The Body as the Last Territory

Political and geographic expansion are impossible aboard Aniara.

There is no frontier to settle, no destination to reach, no external territory to conquer,
no planetary environment to reshape.

The body consequently becomes one of the remaining territories upon which difference
can be produced.

This metaphor must be handled carefully because bodies are not inert territory. They are
persons, and bodily agency is distributed unequally. Yet the sociological structure remains
important.

A passenger can still alter bodily state:

b = bryy.

The transformation may be immediate: touch produces touch, pleasure produces sensa-
tion, intoxication modifies consciousness, dance reorganizes movement, sexuality produces
relational and physiological effects. The body remains causally dense; the universe has
become causally indifferent.
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10.6 Embodied Admissibility

The body is also an admissibility system.
Physiological continuation requires variables to remain within bounded regions:

Tmin <T< Tmaxa

Omin < 02 < OmaX7

and similarly for hydration, glucose, pressure, temperature, electrolyte balance, sleep,
and other variables.

Yet human bodily admissibility extends beyond mere survival.

There are states in which the organism remains alive but experiences severe suffering.

Thus we can distinguish

Asurvival

from

Aexperiential .

Usually,

Aexperiential Q Asurvival

if experiential admissibility requires tolerable or valued conscious states.

The erotic regime attempts to repair the second region.

It cannot change the cosmic trajectory, but it can alter what inhabiting that trajectory
feels like.

10.7 Pleasure Is Not Trivial

A civilization oriented toward productivity often treats pleasure as secondary to supposedly
serious goals: work, accumulation, progress, reproduction, achievement, expansion, or
institutional continuity.

Aniara destabilizes that hierarchy.

If the future cannot redeem present sacrifice, the justification for subordinating experience
to future production weakens.

Suppose action a; produces immediate experiential value

VE(al) >0

but little long-term productive value.
Action ay produces low present value but high future return:

VE(GQ) < VE(al),

VF(CLQ) > VF(al).
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Under ordinary conditions, a; may dominate because

VE<a2) + 5VF(&2) > VE(G1> + 6VF(CL1).

As the reachable future collapses,

8 —0.

The valuation reverses: pleasure becomes rationally more important because deferred
production loses its former horizon.

10.8 The Protestant Future Without a Future

This transformation can be compared with Weber’s analysis of disciplined modern life.
Modern economic organization often depends upon deferred gratification, regularized labor,
calculation, accumulation, and reinvestment.

The structure presupposes a future.

One works today because tomorrow can contain the result.

One accumulates because accumulated resources remain usable.

One invests because the future can return value.

One sacrifices because later conditions may justify the sacrifice.

Aniara removes much of this temporal architecture.

The relation

discipline — future reward

weakens.

What remains is discipline for maintenance.

The distinction is enormous.

Maintenance can keep the ship functioning.

It cannot produce arrival.

Thus the old civilizational morality of postponement becomes increasingly difficult to
sustain outside those domains directly necessary for continued survival.

10.9 The Revaluation of Idleness

Idleness itself changes meaning under these conditions.
In a productive society, idleness may be represented as unused capacity:

available labor — performed labor = waste.

But aboard Aniara, additional productive labor cannot necessarily create additional
meaningful future.

If essential maintenance requirements are already satisfied, more work may simply
reproduce activity without expanding reachability.

Then the question becomes:

What is productivity for?
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The answer can no longer be assumed.

A society without destination may discover that some activities previously condemned as
unproductive possess direct experiential, relational, artistic, or symbolic value.

This does not eliminate work; it destabilizes productivity as the universal measure of
worth.

10.10 Eros as Anti-Entropy

Erotic relation can also be interpreted as local organization against social disintegration.
Two persons create a temporary relational structure:

The relation distinguishes an inside from an outside: attention becomes concentrated,
touch synchronizes bodies, language narrows, and time may become locally structured around
encounter.

The enormous indifferent void is temporarily displaced by a small domain of reciprocal
responsiveness.

The stars do not answer; another body can.

This is one reason intimacy can acquire extraordinary value under catastrophe.

It creates a region in which signals still receive responses.

10.11 Reciprocity in an Indifferent Universe

Let agent ¢ emit action aj;.
Against the cosmic environment,
a; — J
with respect to the trajectory.
Against another person,
a; — 15 — a;,

creating feedback:

14> ]
This loop restores contingency: the other’s response is not entirely predictable; something
can still happen.
A relationship therefore produces local openness inside global closure.

The vessel’s macroscopic trajectory may be fixed, yet interpersonal trajectories remain
branching.

‘Rship’ ~ 17

while
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’Rrelationship‘ > 1.

Eros inhabits this remaining branching structure.

10.12 Intimacy as Mutual Reachability

We can define intimacy in terms of mutual access to otherwise protected distinctions.
Let person 7 possess internal or bodily state space X;.
Ordinarily, another person j has limited access:

Rj(Xi) € X;.

Intimacy expands selected forms of mutual reachability:

Ri(Xi) 1, Ri(X;) 1.

This can involve physical access, emotional disclosure, memory, vulnerability, attention,
trust, or shared ritual.

The expansion is not inherently beneficial; its value depends upon consent and reciprocity.
Without consent, expanded reachability becomes invasion.

Thus intimacy and domination can share superficial forms while differing structurally in
the distribution of control.

10.13 Consent as Reciprocal Admissibility

Consent can be formulated as a condition on interpersonal reachability.
Let action a; alter state of person j.
The action is interpersonally admissible only if it lies within a mutually authorized region:

a; € .AZ]

Consent is not merely the absence of physical resistance; it is a continuously relevant
relation between agency and permitted access.

If one party possesses the power to alter the other’s reachable set without reciprocal
authorization, the relation shifts toward domination.

Thus

intimacy # maximum access.

Rather,

intimacy = mutually authorized vulnerability.

This distinction becomes particularly important in a closed society where escape from
coercive relationships may be difficult.
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10.14 Sexuality Under Confinement

Aniara is not merely a society experiencing catastrophe.

It is a confined society.

Confinement alters sexual and interpersonal dynamics because partner pools, social
networks, reputations, authorities, and physical spaces are bounded.

Let population be

P = {ph v >pn}

Unlike an open society, no new population enters:

Pexternal — 0.

Social relations therefore become highly recurrent: today’s stranger remains tomor-
row’s shipmate, former lovers remain physically present, conflicts cannot easily be escaped
geographically, and reputation propagates through a bounded network.

The erotic regime is therefore simultaneously liberating and potentially claustrophobic.

Expanded sexual expression does not abolish the topology of confinement; it occurs inside
it.

10.15 The Network of Desire

Sexual relations create a network

Gg = (V,EEg),

where passengers are nodes and erotic or intimate relations form edges.
As density increases,

p(GE) T .

Information, jealousy, attachment, conflict, disease risk, alliances, care, and social influ-
ence can propagate through the same network.

Erotic life is therefore not merely private behavior; at sufficient density it becomes social
infrastructure.

Who relates to whom can influence group formation, authority, solidarity, exclusion, and
emotional stability.

A society that turns intensely toward eros does not become less social; it reorganizes
sociality around different edges.

10.16 Collective Effervescence

Durkheim’s concept of collective effervescence helps explain why intensified bodily gatherings
can become socially powerful.

Collective rituals produce emotional states that exceed ordinary isolated experience.
Rhythm, repetition, proximity, shared attention, synchronized movement, music, intoxication,
sexuality, and ritual can amplify affect through feedback.
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Let individual arousal be

€; (t)
In collective settings,

% = flei, Y wije;).
J#i

If coupling is sufficiently strong, group affect can become self-amplifying.

The individual does not merely experience private pleasure; the crowd becomes an
affective machine.

In Aniara this is especially significant because collective effervescence can temporarily
replace the shared transcendence once mediated by Mima.

The goddess disappears; the crowd produces intensity from itself.

10.17 From Transcendence to Immanence

Mima directed attention outward: toward Earth, toward distant images, toward realities
beyond the ship. The erotic collective turns attention inward toward bodies already present.
This can be expressed as a shift:

transcendent mediation — immanent intensity.

The absent world loses authority; the present body gains it.

This is not necessarily secularization in a simple sense. Bodily experience can itself
become ritualized or sacred.

The sacred object changes.

Instead of seeking meaning beyond the immediate environment, the community can
sacralize intensity within it.

The body becomes altar, medium, offering, and proof of continued existence.

10.18 Bataille and Expenditure

Georges Bataille provides another useful correspondence. Bataille was interested in forms
of expenditure that escape ordinary utilitarian accumulation: festival, sacrifice, eroticism,
luxury, destruction, ecstatic experience.
Such activities appear irrational within a system where value is defined by preservation
and productive return.
But Aniara has lost much of the future in which accumulated return would matter.
The distinction between productive and unproductive expenditure therefore changes.
Suppose resource r can be conserved:

Ty = Ti41,

or expended for immediate intensity:

’I"t—>Et.
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In an indefinitely continuing system, conservation may dominate.
In a terminal system, unused conserved resources eventually satisfy

rr — 0

with no beneficiary.

This creates a rational basis for expenditure before termination.

The question becomes not whether resources will ultimately be lost, but what form their
loss should take.

10.19 The Terminal Resource Problem

Consider finite resource Ry and remaining time 7.
A society chooses consumption trajectory c(t) satisfying

T
/ c(t)dt < Ro.
0

If resources remaining at T’ possess no terminal value,

V(Rr) =0,

then excessive conservation can itself be wasteful.
The optimal policy need not maximize preservation.
It may maximize experienced or social value across the remaining trajectory:

T
max / U(e(t), o) dt.
c(t) Jo

This does not imply immediate consumption of everything; premature exhaustion can
shorten T'. The problem is one of pacing.

Aniara becomes a finite-horizon civilization.

Its ethics must therefore negotiate between preservation and expenditure.

10.20 The Last Bottle Problem

The structure can be illustrated with a simple thought experiment.

Suppose a bottle of wine exists aboard a vessel whose occupants know with certainty
that everyone will die in one year.

Preserving the bottle for ten years has no value.

Drinking it immediately may also be suboptimal if a future ceremony would give it
greater meaning.

Thus the relevant question is neither

consume now

nor

preserve indefinitely.
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It is

At what point does this finite resource generate the greatest value within the reachable future?

The same structure applies to time, attention, sexuality, artistic effort, stored luxuries,
emotional energy, and social ceremony.
Terminality does not eliminate optimization; it changes the horizon.

10.21 Eroticism and Death

Eroticism acquires particular intensity because it combines life-generating symbolism with
proximity to death.

Sexuality is associated with reproduction even when reproduction is neither intended nor
possible.

The body enacts processes historically connected to continuation of life precisely while
collective continuation has become uncertain or impossible.

This produces a paradox:

reproductive form inside terminal environment.

The act carries evolutionary history into a world where its long-range function may no
longer operate.

FEros becomes detached from species continuation and available for other meanings:
intimacy, pleasure, ritual, identity, defiance, consolation, power, oblivion.

10.22 Reproduction and the Ethics of the Future

The possibility of children aboard Aniara raises a more difficult problem.

If the adults know that the vessel cannot reach a viable destination, what obligations
govern reproduction?

Ordinary reproductive ethics presupposes uncertainty about the child’s future but gener-
ally assumes some open social horizon.

Aniara radically narrows that horizon.

Let expected lifetime of a prospective child be

Le.

Let expected experiential value be
L.
Ve = / uc(t) dt.
0
Terminality alone does not mathematically imply

Ve <O.

A finite life can possess positive value.
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But severe constraints may alter the expected balance of suffering, autonomy, opportunity,
and social burden.

The ethical question therefore cannot be reduced to the claim that mortality makes
reproduction meaningless.

All children are mortal; the relevant question concerns the quality and structure of the
reachable life being created.

10.23 Natality Without Progress

Hannah Arendt’s concept of natality is useful here because birth represents the appearance
of new beginnings within an already existing world.

A child is not merely another unit of biological continuation; the child introduces
unpredictability.

Let social state be S;.

A new person n adds possible trajectories:

at least at interpersonal and cultural scales.

Even aboard a doomed vessel, birth can therefore create novelty.

It cannot reopen the cosmic trajectory, but it can reopen social trajectories.
This makes reproduction both ethically fraught and philosophically significant.
A terminal civilization can still contain beginnings.

10.24 The Difference Between Continuation and Escape

This distinction returns us to the central concept of continuation.
Continuation does not require escape from mortality.
It requires that some process remain capable of generating differentiated future states.
Thus

continuation # immortality.

A relationship continues until it does not; a culture continues through transmission; a
conversation continues through response; a child continues a lineage without reproducing it
identically; a society continues by transforming.

Aniara’s tragedy is not simply that continuation ends eventually; it is that many forms
of continuation become progressively unavailable while others remain.

The sociology of the ship is the sociology of this uneven contraction.

10.25 Pleasure as Repair

We can now model pleasure as a repair operator.
Let distress state be x, with

x ¢ Aexperiential .
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Pleasurable activity P produces

P(x) =1

such that

/
T e Aexperiential .

Then pleasure has successfully repaired an experiential boundary.

Nothing in the definition requires the repair to solve the original cause of distress.

A person grieving Earth can experience genuine pleasure without Earth returning.

This distinction prevents an unnecessary moralization.

Symptomatic repair is still repair.

Pain medication does not heal every injury, but relief from pain is not therefore unreal.

The problem emerges when symptomatic repair prevents necessary causal repair or
becomes incapable of maintaining its own effect.

10.26 Symptomatic and Causal Repair

Let disturbance have cause C' and symptom S.
Causal repair acts upon
C -,
reducing future production of S.
Symptomatic repair acts upon
S — 9.
When causal repair is possible, exclusive dependence upon symptomatic repair may be
dangerous.
But aboard Aniara many macroscopic causes are not repairable.
Thus the usual criticism

you are treating the symptom, not the cause

loses some force.
If

C ¢ Rrepairable )

then symptom management may be the only remaining intervention.
The ethical status of pleasure changes accordingly.

10.27 When the Cause Cannot Be Repaired

Suppose suffering satisfies
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and

C¢R.

There are two possibilities.

One can preserve suffering because eliminating it would not eliminate the cause.

Or one can reduce suffering directly.

Unless suffering itself provides some necessary informational or protective function, the
second option may be preferable.

This yields an important principle:

The impossibility of causal repair can increase the value of compassionate symptomatic repair.

Aniara’s pleasures should therefore not automatically be dismissed as escapism; escape
from an unchangeable source of suffering can itself possess value.

10.28 Escapism

The term escapism is often used pejoratively.
But escape is not inherently irrational.
If state = is harmful and state y is reachable,

Viy) > V(z),

then movement toward y is ordinarily sensible.

The criticism of escapism usually assumes that the escape is representational rather than
causal and that engagement with reality would enable superior repair.

That assumption fails when reality contains no available superior repair.

We therefore need two categories:

Emaladaptive

and

E protective-

Maladaptive escape reduces correspondence needed for future action.

Protective escape temporarily reduces suffering without materially degrading necessary
agency.

The distinction depends upon consequences, not upon whether the activity looks serious.

10.29 Pleasure and the Repair Warrant

Using the repair warrant,
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pleasure is justified when its benefits to experiential viability, attachment, social integra-
tion, or psychological continuation exceed its costs and risks.

The warrant can become negative when pleasure produces coercion, addiction, injury,
resource depletion, social domination, loss of necessary maintenance capacity, or progressive
inability to obtain satisfaction.

Thus

W(P) >0

is contingent.
Pleasure is neither intrinsically corrupt nor automatically emancipatory.
Its social form matters.

10.30 The Hedonic Adaptation Problem

A major limitation arises because repeated pleasure can lose intensity.
Let response to stimulus s after n exposures be

H(s,n).
Often,

oOH

— <0
8n<

over some range.
The same stimulus produces diminishing novelty.
If the repair regime depends upon maintaining experiential intensity above threshold

H >0,

then diminishing response creates pressure to increase stimulus:

Sn+1 > Sp.

This produces escalation.
What began as pleasure can become compulsive intensity seeking.

10.31 The Escalation Loop

The loop can be represented as

distress — pleasure — temporary relief — adaptation — return of distress — greater stimulus.

Let distress be Dy, stimulus s¢, and relief R;.
If

Ry :f(st) —hy
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where h; represents adaptation, and

hiy1 > he,

then maintaining constant relief requires

St4+1 > St-

Eventually the required stimulus may exceed an admissible threshold:

St > Smax-

The repair system then becomes self-undermining.
This is a general mechanism of compulsive repair.

10.32 Compulsion as Failed Repair

Compulsion can therefore be understood as repeated deployment of a repair operator whose
effectiveness is declining but whose absence exposes the original disturbance.
Let repair R produce benefit

By,
on repetition n, with
Bpi1 < By,
Yet cessation produces cost
Cstop > 0.

The system becomes trapped:

R — less benefit,

but

- R — greater immediate distress.

This is a local attractor.

The agent continues not because the repair works well, but because available alternatives
work worse in the short term.

The erotic regime aboard Aniara can therefore evolve from liberation into compulsion
without any sharp boundary separating the two.

10.33 The Difference Between Desire and Need

Desire initially expands the field of valued possibilities:

Ry 1.
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Compulsion can narrow it:

Rv |

until one activity dominates.

Thus pleasure and addiction possess opposite geometries.

Pleasure can create more reasons to inhabit the world.

Compulsion can reduce the world to the conditions required for repeating one response.

A society organized around expanding desire may therefore eventually become a society
organized around maintaining increasingly narrow needs.

This is the point at which liberation can become another form of confinement.

10.34 The Queen of the Flesh

The emergence of figures who organize or command erotic life demonstrates that even
anti-institutional pleasure can become institutionalized.

Repeated practice generates roles, roles generate authority, authority generates norms,
and norms generate boundaries.

Thus

transgression — repetition — institution.

The erotic order can develop its own hierarchy.

Who controls access, who defines desirable bodies, who sets ritual expectations, who
receives attention, who is excluded, who bears reproductive consequences, who can refuse?

The language of liberation does not answer these questions automatically.

Power can inhabit pleasure as easily as discipline.

10.35 The Institutionalization of Transgression

A transgression requires a norm:

T=N"!
in the loose sense that the act derives significance from violating boundary N.
But if transgression becomes ordinary,

T — N,

then the old violation becomes a new norm.

Participants may subsequently experience pressure to transgress the transgression.
What was once forbidden becomes expected.

The command

do not desire

can become
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you must desire.

Both can be disciplinary.
The content changes; the structure of normativity remains.

10.36 The Obligation to Enjoy

This produces the paradox of compulsory pleasure.
Suppose social norm Np demands visible enjoyment:

Np: P > 0.

Individuals experiencing grief, fatigue, asexuality, attachment preferences, jealousy,
trauma, or simple disinterest may then become deviant relative to the pleasure regime.

A movement initially organized against repression can therefore produce new repression.

The problem is not pleasure; it is compulsory participation.

Freedom requires the reachable possibility of refusal:

freedom = {yes,no} C R.

Where only yes is socially admissible, consent has been hollowed out.

10.37 Freedom as Preserved Refusal

This gives refusal a central place in the theoretical framework.

An agent possesses meaningful autonomy only when some proposed relation can be
refused without catastrophic penalty.

Let proposal be p.

It

Ri(p) = {accept},
then apparent consent carries little information.
If
Ri(p) = {accept, refuse},

and both alternatives remain sufficiently admissible, the choice is more meaningful.
Thus:

A system that cannot preserve refusal cannot reliably distinguish consent from compliance.

This applies far beyond sexuality: employment, politics, religion, technology, medical
treatment, contracts, speech, institutional membership.
The capacity to say no is a diagnostic boundary of autonomy.
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10.38 Power and Erotic Reachability

Erotic power can therefore be modeled by asymmetry in the ability to alter another’s
reachable states.
Let

Pj=pu(Rj|a;)—p(Ry|—ai).

If +’s actions strongly determine j’s social, bodily, or material possibilities, then ¢ possesses
significant power over j.

In a confined environment, such asymmetries can become especially consequential because
alternative relationships and spaces may be limited.

Erotic freedom therefore depends upon broader institutional conditions.

A society cannot guarantee sexual autonomy merely by removing sexual prohibitions.

It must preserve exit, refusal, privacy, bodily security, and alternative social belonging.

10.39 The Body and Property

Modern legal systems often describe bodily autonomy through concepts resembling ownership:
my body belongs to me.

The metaphor is useful because it emphasizes exclusion rights.

Yet the body differs from ordinary property.

One can sell a chair without ceasing to exist.

One cannot transfer the body in the same sense.

The body is simultaneously object of action and condition of agency.

Thus bodily autonomy is more fundamental than property.

Let agent be ¢ and embodied substrate b;.

Then

i L b;.
Agency is implemented through the body.
Interference with bodily autonomy therefore alters the agent’s capacity to participate in
every other reachable domain.
This is why bodily coercion carries exceptional moral weight.

10.40 Gender and the Distribution of Risk

Erotic freedom also interacts with unequal biological and social risks.
Even if formal norms become permissive, consequences may remain asymmetric.
Pregnancy, reproductive burden, physical vulnerability, social reputation, caregiving
expectations, and exposure to violence can be distributed unevenly.
Let expected cost of erotic action a for persons ¢ and j be

Ci(a) # Cj(a).

Then identical formal permission does not imply equal practical freedom.
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A serious sociology of sexual liberation must therefore examine the distribution of
consequences.
Freedom is not merely permission to act; it is access to alternatives under tolerable costs.

10.41 Formal Freedom and Effective Freedom

Let formal action set be

Let effectively reachable action set be

E;, = {a e F;: C,(a) < 91}

Two persons may possess identical formal rights:

E:Fjv

while

E; # E;.

This is the difference between formal and effective freedom.

Aniara’s closed environment makes the distinction especially visible because resource,
social, and spatial constraints are difficult to escape.

A declaration of liberation does not by itself equalize reachability.

10.42 Commodification Without Money

FErotic relations can also become commodified even in the absence of conventional markets.
Commodification occurs when access to a valued relation becomes systematically ex-
changeable for another resource.
Let erotic access E exchange for status S, protection P, resources R, information I, or
belonging B:

E + {S,P,R,I, B}.

Money is merely one possible mediator.

In a closed society, scarcity can generate informal economies of attention and intimacy.

The sociological question is therefore not simply whether commercial sex exists.

It is whether bodily access becomes entangled with unequal control over necessities or
status.

When it does, apparent voluntary exchange may conceal constrained reachability.

10.43 Intimacy and Non-Fungibility

Yet intimacy also resists complete commodification because persons are not perfectly substi-
tutable.
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Let utility from relationship with person i be

UGi).

If persons were fungible commodities, another person j with equivalent attributes could
satisfy

But attachment often creates identity-specific value:

U(i | Hij) # U(k | Hij),

where H;; denotes shared history.

The value lies partly in the relation itself.

This makes loss irreducible.

A replacement partner does not restore the previous relationship.
Again we encounter the distinction between substitution and repair.
Some relational distinctions cannot be repaired by exchange.

10.44 Love and Lust

The opposition between love and lust is therefore too simple.

Lust can be relational, love can be possessive, sex can create attachment, attachment
can exist without sex, pleasure can be anonymous, and intimacy can be non-erotic.

The useful analytical distinction concerns temporal and relational depth.

Let immediate bodily value be B;.

Let relational history be

Hij(t) = /0 t rij () dr.

A relation dominated by immediate intensity may maximize Bj.

A long attachment may derive increasing value from H;;.

Neither is automatically superior; they preserve different distinctions.

Aniara’s erotic regime becomes unstable when immediate intensity is asked to perform
the work of every other relational form.

10.45 The Failure of Pleasure to Become Meaning

Pleasure can repair suffering, but it cannot automatically provide explanation. It can produce

intensity, but it cannot automatically provide identity. It can produce contact, but it cannot

guarantee trust. It can interrupt despair, but it cannot necessarily reorganize the future.
Thus the repair vector of pleasure is bounded:

Rp = (Tsensationy Taffect s T'contact s - - )

If society demands
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T'meanings Ttruth, T'identity s "coordination

from the same regime, the system becomes overloaded.

This repeats the pattern seen with Mima.

A successful repair mechanism becomes vulnerable when success causes additional func-
tions to accumulate around it.

10.46 Functional Overloading of Eros

Suppose erotic regime initially supplies function fi:

f1 = pleasure.

As other institutions weaken, it may inherit

f2 = belonging,
f3 = transcendence,
fa = identity,
f5 = grief regulation,

f6 = political rebellion.

The total load becomes

6
Lg =) wgpfr
k=1

At some point the regime may no longer satisfy all demands.
Participants discover that bodily intensity has not solved the existential condition.
The pleasure remains real; its universalization fails.

10.47 From Liberation to Exhaustion

The sequence is therefore:

repression — release — intensity — repetition — adaptation — escalation — exhaustion.

This does not describe every erotic culture; it describes the dynamics of a repair regime
attempting to maintain itself against an unchanging source of despair.

The source remains: Earth is still gone, Mima is still dead, the ship is still drifting.
Pleasure must therefore be generated again.
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And again.
And again.
The repair is real but temporary.

10.48 The Difference Between Cyclic and Progressive Repair

This suggests a distinction between cyclic and progressive repair.
Cyclic repair restores a variable repeatedly:

6 1 R 6 1 R
rT—xr >r—>r — .
Sleep is cyclic repair, eating is cyclic repair, and many forms of emotional regulation are
cyclic.
There is nothing inherently defective about recurrence.

Progressive repair instead changes the underlying conditions so that future disturbance
is reduced:

Ry Ro
r—r X1 — T2,

with

Pr(5t+1) < Pr(ét)

Aniara’s terminal condition blocks many progressive repairs.

The society becomes increasingly dependent upon cyclic ones.

This is exhausting not because cycles are meaningless, but because they cannot accumulate
toward escape.

10.49 Civilization as Repeated Maintenance

Yet this realization complicates the critique.
Much of ordinary life is cyclic.
We eat repeatedly.
Sleep repeatedly.
Clean repeatedly.
Repair repeatedly.
Comfort repeatedly.
Teach each generation repeatedly.
Maintain institutions repeatedly.
The dream of permanent solution may itself be misleading.
Life is not a problem solved once.
It is a process requiring continual repair.
Aniara makes this visible because progressive narratives have been stripped away.
What remains is maintenance without the ideological cover of endless progress.
The passengers discover an uncomfortable truth:

continuation = repeated repair.
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10.50 The Body Knows This Already

Biology has never been confused about this.
An organism does not achieve homeostasis once; it continuously performs it.
Let physiological state be x; and target region Apg.
Then

xtEAB

does not imply

riy1 € A

without continued regulation.

Metabolism, immune activity, thermoregulation, circulation, repair, and waste removal
must continue.

The body survives by repeatedly correcting drift.

Civilization often disguises the same dependence beneath narratives of construction and
growth.

Aniara reveals society as metabolism.

The ship must continually reproduce the conditions under which another day remains
possible.

10.51 Eroticism as Social Metabolism

The erotic regime can therefore be understood as one component of social metabolism.

It circulates attention, creates attachments, produces pleasure, generates conflicts, reorga-
nizes alliances, sometimes produces children, sometimes dissolves boundaries, and sometimes
creates new ones. It converts bodily energy into social structure.

The question is not whether such metabolism is pure or corrupt; the question is whether
it contributes to viable continuation.

10.52 A Repair Ecology Rather Than a Moral Hierarchy

This suggests that Aniara should not be read as presenting a simple moral ladder in which
lust is inferior to reason or religion.

Each is a repair regime, each preserves some distinctions, each destroys or neglects others,
and each has characteristic failure modes.

The analytic task is comparative.

Let regimes be R;.

For each, define repair profile

Pi = <BZ7 Ci7 Ti7 Eiv S’L)v

where B; is benefit, C; cost, T; temporal durability, F; epistemic correspondence, and S;
social scalability.

No regime need dominate along every dimension.

The question becomes one of composition.
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Can multiple incomplete repair systems coexist without one claiming total authority?

10.53 Plural Repair

A resilient society may require not one universal repair mechanism but a portfolio:

P = {Rbodya Rrelationshipa Rreasona Rrituala Rmemorya Rgovernance7 Rart}'

Each operates on different variables; failure occurs when one is expected to replace all
others.

This provides a deeper interpretation of the Age of Confusion.

The confusion is not simply that the passengers try incorrect answers; they repeatedly
universalize partial answers.

Pleasure is real, but pleasure is not everything. Reason is real, but reason is not everything.
Religion can organize meaning, but it cannot alter celestial mechanics. Government can
coordinate maintenance, but it cannot create a destination. Art can preserve distinctions,
but it cannot resurrect Earth.

The failure lies in mistaking local repair for total repair.

10.54 Formal Result: The Agency Migration Proposition

Proposition 10.1 (Agency Migration). If controllability decreases sharply in one domain
while remaining nonzero in another, attention and action will tend, all else equal, to migrate
toward the domain retaining higher effective controllability.

Proof. Let domains D and Dy have controllabilities x; and k2. Suppose initially

K1 = K2.
After disturbance, let

k1 — 0
while

Ko > 0.

If agents prefer actions capable of producing valued state differences, the expected action-
value of interventions in Dy decreases relative to interventions in Ds. Therefore action
allocation tends toward Do, absent overriding constraints. O

10.55 Formal Result: The Refusal Criterion

Proposition 10.2 (Refusal Criterion for Autonomy). Where an agent cannot refuse a
proposed interaction without crossing an unacceptable cost threshold, apparent acceptance
provides insufficient evidence of autonomous consent.

Proof. Let acceptance be a and refusal r. Suppose
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a,r € F;
formally, but effective refusal cost satisfies
C; (T‘) > 0;.
Then
r Q:L EZ',
the effectively admissible action set. Hence the effective choice set reduces toward

E; ~ {a}.
Since autonomous choice requires meaningful alternatives, acceptance under these condi-
tions cannot by itself establish autonomous consent. O
10.56 Formal Result: The Terminal Expenditure Proposition

Proposition 10.3 (Terminal Expenditure). In a finite-horizon system with zero terminal
value for unused resources, indefinite conservation is not generally optimal.

Proof. Let resource stock satisfy

R = —c(t),
with
R(0) = Ry
and terminal value
Vr(R(T)) = 0.

Suppose consumption yields positive utility for some admissible ¢(t) > 0. If a policy

leaves

R(T) > 0,

then some resource reaches termination without contributing either intermediate utility
or terminal value. Provided additional admissible consumption could have generated positive
utility without reducing survival below the chosen horizon, the original policy is dominated.
Therefore indefinite conservation is not generally optimal. O

10.57 Formal Result: The Partial Repair Theorem

Theorem 10.4 (Partial Repair). A repair mechanism can be valid within one admissibility
domain while being insufficient as a repair of the total system.
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Proof. Let global admissibility be

Suppose repair R maps disturbed state x such that

R(z) € A,

for some domain k, but there exists j # k such that

R(x) ¢ A;.

Then R successfully repairs domain k£ but

R(z) ¢ A.

Therefore successful local repair does not imply successful global repair. O

10.58 Formal Result: The Compulsive Repair Proposition

Proposition 10.5 (Compulsive Repair). A repair mechanism tends toward compulsive use
when its marginal effectiveness decreases while the immediate cost of discontinuation remains
high.

Proof. Let repeated repair R produce benefit B,, with

Bn+1 < B,.

Let discontinuation at repetition n produce immediate cost C,,, where

alternative
Cn > B

for available alternative repairs. Then continuation of R remains locally preferred
despite declining effectiveness. If maintaining threshold benefit requires increasing intensity,
repetition produces escalation. Thus the system can become trapped in compulsive repair. [

10.59 The Exhausted Body

Eventually the body reveals its own boundary.

It cannot generate unlimited novelty, cannot remain indefinitely aroused, cannot metab-
olize infinite stimulation, cannot eliminate grief by repeated sensation, and cannot make
twenty years become one night.

The same body that offered refuge from cosmic helplessness is finite.

Its physiology imposes limits:

B e Ag.

The attempt to use bodily intensity as an unlimited repair mechanism therefore encounters
the body’s own admissibility constraints.
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The refuge has walls.

10.60 When Lust Ceases to Distract

The transition from lust toward reason follows naturally.
Pleasure has not been proven false.
It has been proven partial.
The passengers eventually rediscover the question that sensation temporarily suspended:

What is happening to us?

This question does not ask for pleasure.

It asks for intelligibility.

The mind re-enters because the body cannot permanently absorb the explanatory burden.

The shift should therefore not be represented as the victory of reason over primitive
desire.

Reason is simply the next repair regime to receive excess functional load.

The body repaired feeling.

Now cognition will attempt to repair understanding.

And just as lust discovered that pleasure cannot steer the ship, reason will discover that
explanation is not control.

The Age of Confusion therefore continues.

Its next experiment is the attempt to think its way out of a condition from which no
thought can provide physical escape.



Chapter 11

The Age of Confusion: Reason,
Classification, and the Limits of
Intelligibility

11.1 When the Mind Returns

The body cannot remain an answer forever.

Pleasure can interrupt despair, reorganize attention, restore sensation, create attachment,
and return an agent temporarily to an admissible experiential region. Yet the condition
that produced despair remains. Aniara continues through interstellar darkness. Earth
remains lost. Mima remains silent. The vessel has acquired no destination merely because
its passengers have rediscovered the body.

Eventually the question returns.

What is happening to us?

This question differs from

How can we feel differently?

The latter seeks transformation of experience. The former seeks transformation of
representation.

Reason enters when the system attempts to repair not the external trajectory and not
immediately the emotional state, but the correspondence between the world and its internal
model.

Let actual state be x;, and let the passengers possess model

M;.

Epistemic repair attempts to reduce discrepancy

€t = d(Mtaxt)-

The rational project therefore seeks

193
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My — My

such that

d(Mt+1, 1'15) < d(Mt, .%'t).

The ship cannot be corrected; perhaps the model can.

11.2 Reason as Repair

Reason is frequently described as a faculty, method, virtue, or capacity for inference. Within
the present framework it can also be treated as a repair system.
An agent encounters contradiction:

Mt 76 Ot7
where O; denotes observation.
The agent modifies beliefs:
Repistemic(Mt’ Ot) = Mt+1-

A successful repair increases correspondence:

C(Mt+1, Ot) > C(Mt, Ot)

This makes reasoning continuous with other regulatory processes.

A thermostat responds to temperature error, an immune system responds to biological
disturbance, a scientific community responds to anomalous observations, and a person
responds to contradiction.

In each case, a discrepancy generates corrective activity.

Reason differs in the objects upon which it operates and in the extraordinary recursion
made possible when representations themselves become objects of representation.

11.3 Recursive Epistemic Repair

Humans do not merely revise beliefs; they can revise methods for revising beliefs.
Let

M,

be a model and

Ry

the rule used to repair that model.
Then failure can occur at two levels.
The model may be wrong:
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M, % W.

Or the repair procedure may be wrong:

Ry(M,, Op) 4+ Mgt

A sufficiently reflective system can therefore modify

Rt — Rt+1.

This produces recursive repair:

Ry
Mt — Mt+1,

R
R; = Rt—i—l‘

Scientific methodology is partly an institutionalization of this recursion.

Methods are themselves criticized, measurements are calibrated, statistical procedures
are revised, and experimental designs are improved.

The system attempts not merely to know, but to improve how it corrects its knowing.

11.4 The Seduction of Reason

Aboard Aniara, this capacity is enormously attractive.

Unlike prayer, reason can produce demonstrable correspondence.

Unlike intoxication, it can preserve distinctions.

Unlike fantasy, it can identify error.

Unlike charismatic authority, it can in principle make claims answerable to evidence.

The passengers can calculate, measure, classify, compare, model, infer. They can
determine how long they have traveled, study the vessel, reconstruct the disaster, and
investigate their own social transformations. They can know.

The problem is that knowing and controlling are not identical.

11.5 The Return of Epistemic Helplessness

The Age of Confusion therefore circles back to the problem established earlier:

K14 R7T.

Suppose the passengers calculate Aniara’s trajectory with arbitrary precision:

Z(t) — =(t).

Their prediction error approaches zero:

€prediction —7 0.

Yet if no feasible control input u(t) can significantly alter the trajectory,



196

9x(T)
du(t)

then prediction does not create macroscopic agency.

~ 0,

Perfect knowledge of doom remains doom.
This is one of the cruelest possible successes of reason.
The model works; the world does not become more negotiable.

11.6 Understanding Is Not Control

Modern technological societies often obscure this distinction because understanding and
intervention frequently advance together.

We understand pathogens and develop treatments, understand electricity and construct
circuits, understand orbital mechanics and navigate spacecraft, and understand materials
and engineer structures.

Repeated success encourages an implicit inference:

understanding = control.

But the implication is false in general.
A system can be intelligible yet uncontrollable.
Let dynamics be

= f(z,u).

Knowledge of f may be complete.
Yet available control set U may be insufficient to move the system toward desired state

Then

x* ¢ R(xo,U)

despite perfect knowledge of the governing dynamics.
Reason tells the truth about the wall; it does not necessarily provide a door.

11.7 The Control Illusion

A civilization accustomed to technical success can therefore develop what might be called
the control illusion: the expectation that every sufficiently well-described problem eventually
yields an intervention.

The sequence is imagined as

observation — model — solution.

But many problems instead have structure

observation — model — proof of impossibility.
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The third term is still knowledge; it simply does not satisfy the psychological expectation
attached to knowledge.

Aniara represents this second structure in extreme form.

Its passengers may become more rational precisely as their situation becomes less
repairable.

11.8 The Value of an Impossibility Proof

Yet an impossibility result is not epistemically worthless.
If goal G is unreachable,

G & R(x),

but agents falsely believe

G e R(z),

they may expend scarce resources pursuing it.
An accurate impossibility proof can therefore prevent futile expenditure:

G¢'R=>ag¢ﬂ.

The reachable set has not expanded.

But policy selection improves.

This suggests that knowledge can create value by reducing false reachability.

The benefit is subtractive rather than expansive.

Reason sometimes helps not by revealing what can be done, but by eliminating what
cannot.

11.9 Negative Knowledge

We may call this negative knowledge.
Positive knowledge identifies available paths:

K" ={p:peR}.

Negative knowledge identifies unavailable paths:

K- ={p:p¢ R}

Both can improve action.

Indeed, under severe constraint, negative knowledge may be especially important because
resources wasted on impossible objectives can threaten remaining viable processes.

Aboard Aniara, knowing that Earth cannot be reached may preserve resources otherwise
consumed by futile attempts at return.

Yet negative knowledge carries psychological cost: it removes imagined futures. Thus
epistemic improvement can reduce subjective hope:
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C(M, W)t
while

Ry

Truth can contract represented possibility.

11.10 Truth and the Destruction of False Futures

This creates a fundamental tension.
Suppose model M; contains valued future v:
v € ﬁMl-

A more accurate model M5y establishes

vé¢R.

Then epistemic repair produces

M1 — MQ,

but the transition destroys a source of hope.

This is not an argument against truth; it is an argument against assuming that truth is
psychologically costless.

Some false beliefs function as scaffolding.

Removing them without constructing alternative forms of continuation can destabilize
the system.

The ethical problem of enlightenment is therefore partly architectural.

What carries the load after the illusion is removed?

11.11 The Load-Bearing Illusion
Let belief b be false:

C(b,W) = 0.

Yet suppose social or psychological viability depends upon it:
V(xz|b)>6.
Removing b yields

V(x| —b) <6.

Then b is a load-bearing illusion.
The correct response cannot simply be to declare falsehood desirable; falsehood remains
epistemically defective.
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But correction must account for the function the false belief was performing.
A robust repair therefore requires substitution:

b—r,

where r restores necessary function while increasing correspondence.
If no replacement exists, truth may arrive as demolition.

11.12 Reason After Mima

Mima once mediated reality through representation.

The passengers received images, memories, beauty, and eventually catastrophe through
an external system capable of organizing overwhelming information.

After Mima’s death, epistemic labor becomes more distributed.

Humans must decide what to attend to, what to preserve, what to classify, what to
believe, what to ignore, what counts as evidence, and what deserves explanation.

Mima’s failure therefore creates not merely an emotional vacuum but an epistemic
governance problem.

Who now organizes reality?

11.13 Epistemic Authority

Every society distributes epistemic authority.
Let proposition p be uncertain.
Different agents assign credibility:

Pi(p).

Institutions influence these assignments through reputation, expertise, office, ritual status,
credentials, access to instruments, control of archives, or control of communication.
Let authority of agent j over agent i’s belief be

__ 9P(p)
7 oP(p)

A society in which some actors have high A;; contains epistemic hierarchy.

This hierarchy is not inherently illegitimate.
No person can independently verify every fact required for social life.
The problem is how epistemic authority remains corrigible.

11.14 Trust and Verification

A complex society requires trust because verification has costs.
Let claim p require verification cost

Cv(p).

If every individual independently verifies every claim,
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S

becomes prohibitive.
Societies therefore use trust compression.
Instead of verifying p, agent i evaluates source s:

Ti(s).

Then

Ti(s) — Pi(p).

This greatly reduces cognitive cost, but it creates dependency. If trusted sources fail,
many beliefs fail together.

Mima represents an extreme version of epistemic centralization. Her reliability makes
reliance rational; her collapse makes the cost of concentration visible.

11.15 Epistemic Monoculture

Let society possess sources

S ={s1,...,5n}

If belief formation is distributed,

If one source dominates,

P(p) = F(s).

The second architecture may be efficient when sj, is reliable.

But correlated failure risk rises, resembling ecological monoculture.

Uniformity can increase short-term efficiency while reducing resilience to source-specific
failure.

An epistemically resilient society therefore needs redundancy without abandoning stan-
dards.

Plurality alone is insufficient: many unreliable sources do not produce knowledge. The
challenge is structured epistemic diversity.

11.16 Reason as Compression

Reason cannot represent the world in its totality.
A model necessarily compresses.
Let world state contain information
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A model is mapping

M:C(W)—Z

such that

|Z] < |[W].

Useful reasoning preserves distinctions relevant to some task while discarding others.

A map omits most physical properties of a territory, an equation omits most features of
the system it describes, a diagnosis omits most facts about a patient, and a social category
omits most facts about a person. Compression is not an error; it is the condition of usable
representation.

The danger lies in forgetting what was discarded.

11.17 The Model Is a Selective Boundary

Every model establishes a diagnostic boundary.
It says, in effect:

These variables matter here.

Let full state be

= (x1,...,%n).

Model M selects subset

Dy CH{xy,... 20}

Prediction then uses

g=f(Dum)-
If the selected boundary is sufficient for the task, the compression works.
If omitted variable x; becomes relevant,

Jdy

87:%-#0’

then the model’s diagnostic boundary must expand or change.

Scientific progress frequently consists not merely of improving equations within a boundary,
but of discovering that the boundary itself was wrong.

11.18 Diagnostic Boundaries

A diagnostic boundary is the minimal set of observables required to support an admissible
continuation decision.
Let candidate observables be
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0= {01,...,0n}.
A subset

DCO

is diagnostically sufficient for decision a if

P(aadmissible ‘ D) > 0.
A minimal diagnostic boundary satisfies this condition while no proper subset does.
Thus
D* = argmin | D|
D

subject to

P(aadmissible ‘ D) > 0.

Reason operates by constructing and revising such boundaries.
Too little information produces error, while too much information can make action
computationally impossible; intelligence therefore requires selective sufficiency.

11.19 The Error of Total Information

Aniara’s predicament tempts a fantasy of total knowledge.
Perhaps if everything were known, everything would make sense.
But a complete description of a system is not necessarily a useful explanation of it.
Suppose full microstate is

r e RN

for enormous N.
Even if x were perfectly observed, an agent with finite computational capacity cannot

necessarily derive every relevant macroscopic consequence.
Thus

data # understanding.

Understanding requires structure, structure requires compression, and compression
requires omission. Reason therefore cannot escape selectivity.

The goal is not total representation.

It is adequate representation for the continuation problem at hand.

11.20 Facts and Their Frames

The passengers’ turn toward “facts” can therefore be both necessary and incomplete.
A fact answers a bounded question.



203

But the relevance of a fact depends upon a frame.
Suppose proposition
p = Aniara has traveled distance d.

The proposition may be true.
Yet what does it imply?
Its significance depends upon other propositions:

d < ddestination y

or

d > dreturn )

or

d — 0.

Facts become actionable through relations.
Reason is not merely accumulation of true sentences.
It is organization of distinctions into inferential structure.

11.21 The Social Construction of Relevance

This is where sociology re-enters epistemology.

The world constrains what can truthfully be said.
Society influences which truths receive attention.
Let set of true propositions be

T.
A society attends to subset
TaCT.
Selection operator
S:T —=Ta

depends upon institutions, interests, fears, technologies, habits, expertise, and available

language.

Thus the social construction of relevance does not imply the social construction of physical

reality.

One can reject naive relativism while recognizing that attention is institutionally orga-

nized.

This distinction is essential.
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11.22 Reality, Representation, and Selection

We can formalize three layers:
w % DR

where W is world, O observation, D selected data, and R representation.

Error can enter at every transition.

Observation may be noisy, selection may omit important variables, and representation
may infer incorrectly.

Reason therefore requires more than logical validity.

A perfectly valid inference from systematically distorted observations remains systemati-
cally distorted.

Likewise, accurate observations can support poor conclusions if the model connecting

them is defective.
Epistemic repair must operate across the whole chain.

11.23 Reason and Institutional Power

The authority to define relevant variables is itself political.
Suppose an institution measures performance using metric

Behavior then adapts to the metric:

Ti41 = f(.%'t, m)

Once measurement affects incentives, the metric no longer merely describes the system;
it participates in producing it.

This is especially obvious in social systems.

Rankings alter behavior, diagnostic categories alter behavior, economic indicators alter
policy, risk scores alter access, and productivity measures alter work.

The distinction between representation and intervention becomes porous.

11.24 Goodhart’s Problem

If a measure m is used as a target for latent objective g, agents optimize m:

max m(x).
But generally,
m(z) # g(x).
As optimization pressure increases, the correlation may degrade.

Thus:

(m,g) 4
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under strong optimization in many systems.

This is a form of boundary failure.

The diagnostic proxy ceases to preserve the distinction for which it was selected.

A rationalized society can therefore become irrational precisely through excessive confi-

dence in its metrics.
The number remains precise; the correspondence disappears.

11.25 Classification as Intervention

The same applies to categories.
Let person ¢ be assigned label

If the label determines treatment,

Zi — a4,

then classification alters future state:

Tipr1 = f(Tig, aqi).

The classifier therefore participates in the trajectory it claims merely to describe.
This creates feedback:

x—=l—a—2a.

Social classification is often performative in this limited but important sense.
It need not invent the original distinction to alter its future expression.

11.26 Reason and Normalization

A society turning toward reason may consequently construct increasingly elaborate classifica-
tions of normal and abnormal behavior.

Who is rational, who is grieving excessively, who is dangerous, who is productive, who is
unstable, who is fit to govern, who understands the situation, who is spreading false hope,
who is undermining morale?

These classifications may begin as attempts to preserve order.

But each creates an institutional boundary.

Once consequences attach to categories, epistemology becomes governance.

The rational society can therefore become disciplinary without abandoning the language

of evidence.

11.27 The Danger of Pathologizing Dissent

Suppose dominant model is M.
Dissenter proposes
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M’ # M.
There are at least two possibilities.
The dissenter is wrong, or the dominant model is incomplete.
If institutional classification maps disagreement directly to pathology,

M' # M = ({ = irrational,

then the system destroys one of its own error-correction channels.

A corrigible epistemic institution must preserve the possibility that dissent contains
information.

This does not require treating every claim as equally credible.

It requires distinguishing

low credibility

from

inadmissible to examine.

Reason requires boundaries, and it also requires mechanisms for revising them.

11.28 Epistemic Admissibility

Let claim space be C.
A rational institution does not assign every claim equal weight.
Instead it maintains an epistemic admissible set

Ap = {c € C : ¢ satisfies minimal evidential constraints}.

But the boundary

0AE

must remain revisable.

Otherwise today’s methodological assumptions become tomorrow’s dogma.
The central problem is therefore not whether standards exist.

It is whether standards can themselves undergo evidence-sensitive repair.

11.29 Dogma as Frozen Repair

Dogma can be understood as a repair rule that has become unavailable for repair.
Let epistemic rule be Rg.
Ordinary rationality permits

RE—>RSE

under sufficient evidence.
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Dogma imposes

Rp = Ry
regardless of accumulating discrepancy.
Thus
ORE
— =0.
00

The rule no longer responds to observation.

It has become epistemically frozen.

This definition applies equally to religious, political, scientific, bureaucratic, or ideological
systems.

The content does not determine dogmatism; the inability to repair the rule does.

11.30 Reason Can Become Ritual

The distinction matters because reason itself can become ritualized.
A society can preserve the outward forms of rationality:

measurement, classification, calculation, technical vocabulary,

while losing the corrective relation that made them rational.

Numbers can become talismans, models can become scripture, credentials can become
priesthood, and procedure can become ceremony.

The epistemic appearance survives after epistemic responsiveness has weakened.

Reason then performs socially what ritual performed elsewhere: stabilization of authority.

11.31 The Technocracy of the Lost Ship

Aniara therefore contains the possibility of a peculiar technocracy.
The technical experts may genuinely understand the vessel better than other passengers.
Their authority can be justified within that domain:

Ktechnical — Atechnical'

But domain-specific competence does not imply universal political wisdom:

Ktechnical 7£> Kethical )

Ktechnical 7£> Ksocial ;

Ktechnical 7‘A'> Kexistential-

The same error that universalized pleasure can universalize expertise.
A person capable of maintaining propulsion systems is not therefore uniquely qualified to
determine what makes the remaining human life worth living.
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11.32 Domain-Specific Authority

Legitimate authority should therefore track competence boundaries.
Let expertise of agent i over domain Dy, be

E;(Dy,).

Authority warrant should satisfy approximately

Ai(Dy) o< Ei(Dy)
subject to accountability and ethical constraints.
The problem begins when

Ai(Dj) > E;(Dj)

for unrelated domains Dj.

This is epistemic authority leakage.

Prestige acquired in one field migrates into another without corresponding evidence.

Closed societies may be especially vulnerable because the available pool of recognized
authority is small.

11.33 Reason and the Need for Humility

Epistemic humility follows not from skepticism about reality but from awareness of model
limitation.

A model can be excellent and partial, an expert can be knowledgeable and bounded,
a measurement can be precise and irrelevant, a theory can explain and not control, and a
prediction can be accurate and useless for intervention.

Humility therefore consists partly in maintaining distinctions between these achievements.

precision # accuracy,
accuracy # relevance,
relevance # control,

control # wisdom.

The collapse of these distinctions is one of the recurring pathologies of rationalized
systems.

11.34 The Model and the World

Let model be

M W = Z
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Because M is a compression,

M(W) # W.

This is not merely the familiar statement that the map is not the territory.

The stronger point is that different maps preserve different reachability relations.

A subway map preserves station connectivity, a topographic map preserves elevation,
and a political map preserves jurisdiction.

No single representation is simply “the map.”

Likewise, Aniara can be represented as spacecraft, prison, habitat, society, tomb, techno-
logical system, religious world, ecological enclosure, or network of relationships.

Each representation exposes different interventions.

11.35 Models as Action Interfaces

A useful model does not merely resemble reality.
It provides an interface for action.
Let model M generate policy set
II(M).

Two models of the same system can support different interventions:

II(My) # TI(Mp).

This is why conceptual frameworks matter materially.

If Aniara is modeled only as a broken transportation device, the rational objective may
be propulsion repair.

If it is modeled as a permanent habitat, objectives shift toward social and ecological
maintenance.

If it is modeled as a dying civilization, archival preservation may become central.

The world has not changed between these descriptions; the action surface has.

11.36 Representation and Reachability
This relation can be formalized as

The model determines represented reachability.
Action is chosen from that representation:

a= 7T(7/2\,M).

Actual consequences occur in real reachability space:

41 = F(xy,a).

Successful agency therefore depends upon correspondence:
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ﬁM’&TR.

When the represented and actual spaces diverge, action fails.

This is one of the central epistemological correspondences between Aniara and the broader
framework.

Knowledge is not merely possession of correct propositions; it is maintenance of sufficiently
accurate reachable structure.

11.37 Epistemology as Reachability Estimation

We can therefore write:

Epistemology = the disciplined estimation of what distinctions are reachable, actual, or impossible under

This definition connects truth to continuation without reducing truth to usefulness.
A proposition may be true even when useless.
But an epistemic system supporting action must accurately distinguish among

actual, possible, reachable, unreachable, unknown.

Confusing these modal categories produces systematic failure.

Aniara is saturated with precisely such distinctions.

Earth once existed, and Mars remains physically existent, yet neither is now reachable.
A fantasy may be imaginable; it is not therefore possible. A possibility may exist; it is not
therefore available to the passengers.

Reason must preserve the modal grammar.

11.38 The Violence of “Impossible”

Yet declaring something impossible is itself a powerful act.
If authority announces

G¢R,

people may cease attempting G.

If the claim is correct, resources are preserved.

If incorrect, a reachable future may be socially eliminated before physical impossibility
has been established.

Thus impossibility claims require especially strong warrants.

A false possibility wastes effort; a false impossibility can destroy a future.

This asymmetry makes epistemic governance consequential.

11.39 Unknown Is Not Impossible

A disciplined rationality therefore preserves
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unknown # impossible.

Let evidence be insufficient to establish reachability:

P(GeR|E)

remains uncertain.

Then rational classification should preserve uncertainty rather than collapse it into
certainty.

This is difficult socially because uncertainty provides weak emotional closure.

People often prefer

P=0
or
P=1
to
0<P<1.

But epistemic maturity requires inhabiting unresolved intervals.
Aniara’s passengers need this discipline precisely because desperation increases demand
for certainty.

11.40 Uncertainty as a Social Burden

Uncertainty is not merely a number; it imposes psychological and political costs.
If future outcome Y has distribution

P(Y)7

agents must maintain multiple possible futures simultaneously.

Planning becomes conditional, emotion oscillates, authority becomes contestable, and
narratives remain incomplete.

Certainty compresses these branches:

IR| — 1.

This can be soothing even when false.
Authoritarian epistemologies therefore often offer certainty as a social good.
The price is reduced corrigibility.

11.41 The Rationalist Temptation

The rationalist temptation aboard Aniara is the belief that sufficient classification will finally
eliminate ambiguity.
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Everything will have a cause, every behavior will have a category, every social failure
will have a model, every emotional response will have an explanation, every uncertainty will
become a probability, and every probability will become a decision.

This is an understandable response to chaos.

But the world can contain irreducible uncertainty, computational limits, unobserved
variables, reflexive agents, and morally plural objectives.

Not every ambiguity is an unfinished calculation; some are structural.

11.42 Reflexive Systems

Social systems are particularly resistant to final modeling because agents respond to models
of themselves.
Suppose model predicts

M(ﬂ?t) =Y.

Agents learn prediction y and alter behavior:

/

because of M.
Then

M(xy) # y.

The model changes the system it models.

This reflexivity limits the possibility of a permanently complete social science.

A sufficiently influential prediction becomes an intervention.

Aniara’s social scientists, if they exist, are themselves passengers aboard the system they
study.

There is no view from outside the hull.

11.43 The Observer Inside the System

Let system be .S and observer O.
Ordinary modeling often imagines

0¢S8.

But aboard Aniara,

Oeb.

Observation consumes time, measurement uses resources, publication alters beliefs, and
classification changes behavior. The observer is causally embedded.

This does not make objective knowledge impossible.

It means objectivity must be constructed through methods that account for embeddedness
rather than pretending it does not exist.
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11.44 Objectivity as Error-Correcting Procedure

Objectivity can therefore be treated not as absence of perspective but as a property of
procedures that expose perspective-dependent errors to correction.
Let observers be

O1,...,0n.

Each produces estimate

T; =+ €.

If errors are partly independent and procedures permit comparison, replication, criticism,
and revision, aggregate estimate can reduce individual distortion.
Objectivity emerges from structured correction:

O = R(&1,...,0n).

The important feature is not that observers cease being situated; it is that the system
does not make any one situated observer unrevisable.

11.45 Science as Social Repair Architecture

Science can consequently be understood as an institutional architecture for recursive epistemic
repair.

Its characteristic mechanisms include public methods, reproducibility, criticism, measure-
ment, formalization, comparison, prediction, revision, and preservation of evidence.

These mechanisms attempt to prevent error from becoming permanently protected.

In idealized form,

E
Mt — Mt+1

with

C(Mt_H, W) > C(Mt, W)

Actual scientific institutions can fail.

Prestige, incentives, hierarchy, publication systems, funding, ideology, and career struc-
tures can distort repair.

But these failures are failures relative to an error-correcting ideal already internal to
scientific practice.

11.46 Reason as Collective Infrastructure

Reason should therefore not be imagined only as something occurring inside individual skulls.
A calculation written on paper extends memory.
A library extends retrieval.
An instrument extends perception.
A notation system stabilizes distinctions.
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A laboratory coordinates replication.

A database preserves observations.

A debate exposes assumptions.

A programming language makes procedures executable.

Reason is infrastructural.

The mind reasons through artifacts and institutions.

Mima was an extraordinarily concentrated epistemic artifact.

Her death demonstrates how much cognition had become externalized into infrastructure.

11.47 Cognitive Offloading

Let cognitive task require capacity Crp.
Individual capacity is

Cr < Cr.
External system E supplies
Cg
such that
Cr+Cg > Cr.

The task becomes possible only through offloading.
When E disappears,

Cr<Crp

again.

The apparent decline in intelligence may therefore be infrastructural rather than biological.

A society can become less capable of reasoning when its cognitive scaffolding collapses
even though individual brains remain unchanged.

Aniara’s loss of Mima is therefore analogous to loss of archive, network, library, instrument,
or computational system.

11.48 The Dependency Paradox

External cognition creates a dependency paradox.
The better an infrastructure becomes, the more rational it may be to rely upon it.
The more society relies upon it, the greater the consequences of failure.
Let infrastructure reliability be gq.
Expected benefit from dependence may rise with g:

Bp(q) 1.

But systemic loss conditional upon failure also rises with dependency d:
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Lp(d) 1.

Thus highly reliable infrastructure can create highly fragile societies if reliability encour-
ages elimination of fallback capacities.

Resilience requires not refusal of infrastructure but deliberate preservation of repair
paths.

11.49 Epistemic Full Condom

The general trust problem can be expressed in operational terms.
A system should not be granted authority merely because it usually works.
Trust should remain multidimensional.
Let trust vector be

T = (T07T07 TR7TA7TV)7

representing, for example, competence, observability, reversibility, authorization, and
verifiability.

A system can be highly competent while poorly observable, highly accurate while difficult
to contest, efficient while irreversible, and useful while exceeding authorization.

Operational trust therefore should not collapse into a scalar declaration:

T #t.

Mima’s tragedy can be reread through this structure.

The problem is not simply that the passengers trusted her; the problem is that too many
social functions became concentrated in a system whose failure modes were not socially
recoverable.

11.50 No Silent Epistemic Privilege

A robust epistemic architecture should therefore resist silent authority.

Claims affecting major reachable futures should expose their basis sufficiently for appro-
priate scrutiny.

This does not mean every passenger must reproduce every calculation.

It means the chain

claim — evidence — method — authority

should remain inspectable at the level appropriate to the decision.

The principle is analogous to operational systems in which consequential actions should
not silently acquire privilege.

Epistemic privilege should likewise be explicit.

Who is being trusted, for what, on what evidence, within what domain, with what
possibility of correction?
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11.51 Reason and the Need to Stop

There is, however, another limit.
Reasoning consumes resources.
Let expected benefit of further analysis after computational effort ¢ be

B(e).
Let cost be
C(c).
At some point,
a5 _ dc
de dc

Further reasoning becomes counterproductive.

A perfectly rational agent must therefore know when not to continue reasoning.

This is the stopping problem of practical intelligence.

Aniara’s passengers can spend centuries refining explanations of their catastrophe without
changing the relevant decision.

At some point, explanation becomes rumination.

11.52 Rumination as Compulsive Epistemic Repair

The structure resembles compulsive pleasure.

A troubling uncertainty generates analysis, analysis provides temporary relief, new
uncertainty appears, and analysis resumes.

The loop becomes

D—-Q—+A—-D —-qQ — A.

If no attainable answer can resolve the originating condition, inquiry may continue
without convergence.

Reason becomes compulsive when it is repeatedly asked to produce control from a domain
containing only explanation.

The mind keeps searching because searching remains an action.

11.53 The Explanatory Treadmill

Let uncertainty after n units of analysis be

Un.

Initially,

Un+1 < U,.

But suppose irreducible uncertainty is
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U*>0.
Then
lim U, = U*.
n—oo
If the agent demands
U=0,

analysis never terminates.

The target lies outside epistemic reachability.

Thus rationality requires accepting irreducible uncertainty when further reduction is
unavailable.

The inability to stop is not maximal rationality; it is failure to recognize a boundary.

11.54 The Desire for the Final Why

Aniara’s passengers can ask why their ship was lost.

They can ask why Earth was destroyed, why humans behaved as they did, why suffering
exists, and why there is anything rather than nothing.

The grammatical form

why?

does not guarantee that every question belongs to the same explanatory domain.

Some ask for mechanism, some for intention, some for historical cause, some for justifica-
tion, and some for purpose.

Confusion arises when an answer appropriate to one domain is expected to satisfy another.

11.55 Explanatory Type Errors

Let explanatory types be

E = {Emechanisti(:a Ehistorical» Eintentionala Efunctionala Enormative}-

Question g expects type

An answer a has type

An explanatory type error occurs when

7(a) # 7(q)-

For example, celestial mechanics can explain how Aniara continues along a trajectory.
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It does not answer whether the suffering is morally justified. Evolution can explain
capacities for desire, but it does not determine how desire ought to be governed. Sociology can
explain religious behavior, but it does not by itself establish whether theological propositions
are true.

Reason becomes more powerful when it preserves these type distinctions.

11.56 The Limit of Explanation

Eventually the passengers confront a boundary beyond which explanation no longer performs
the work they demand.
Suppose they obtain an adequate causal model of catastrophe:

C*.

The question

Why did this happen?

may be causally answered.
Yet the question

How should we live now?

remains.

The second does not follow automatically from the first.

No amount of descriptive completeness alone yields a unique normative policy.
Formally,

*
Mdescriptive 7$ T hormative

without additional value constraints.
Reason therefore reaches ethics.

11.57 The Is-Ought Boundary

Let facts be F.
Let values be V.
Policy is

m=g(F,V).

Facts constrain policy.

False factual beliefs can make policy impossible or harmful.
But facts alone do not uniquely specify V.

Thus

F#4V.
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The passengers may know exactly how much oxygen remains, but they still require values
to decide how it should be distributed.

They may know how long the ship can function, but they still require values to determine
what forms of life deserve priority during that interval.

The transition from reason to ethics is therefore unavoidable.

11.58 Reason as Servant of Continuation

Within the present framework, reason acquires a powerful but bounded role.

Reason estimates states, identifies constraints, tests models, discovers causal relations,
eliminates impossible paths, finds reachable interventions, and compares predicted conse-
quences.

It can tell us:

R(x),

or at least estimate it.
But it cannot by itself determine which reachable future should be chosen.
For that, the system needs a valuation over distinctions:

V :R(z) = RF.

Reason maps the terrain; value supplies direction.

11.59 Against the False Opposition of Reason and Desire

This also undermines the idea that reason and desire are enemies.

Without desire or value, reason has no objective; without reason, desire lacks reliable
navigation. Action requires both.

Let value function be V (z).

Let model predict transition

Ti41 = F(Uﬁt, Gt)-

Policy selection becomes

a; = argmax V (F(x¢,at)).
at

Remove V, and there is no criterion for choice.

Remove F', and the system cannot reliably predict how actions affect valued states.

Reason and desire therefore form a coupled architecture.

Aniara’s Age of Confusion separates them dramatically so that their mutual dependence
becomes visible.

11.60 The Rational Discovery of Value

Reason cannot manufacture values from facts alone, but it can reveal inconsistencies among
values.
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Suppose an agent values

V1 = human survival

and

V5 = absolute refusal of maintenance work.

If the second makes the first impossible, reasoning exposes the conflict.

Likewise, values can be tested against consequences.

An agent may discover that a policy believed compassionate produces greater suffering.

Reason therefore participates in ethical repair by clarifying what values imply under
actual conditions.

It cannot choose the ultimate value mechanically.

It can prevent values from remaining insulated from their consequences.

11.61 The Rational Discovery of Limits

The greatest contribution reason can make aboard Aniara may therefore be the disciplined
discovery of limits.

Not every loss can be repaired, not every question can be answered, not every uncertainty
can be eliminated, not every value can be simultaneously satisfied, not every model can be
complete, and not every future remains reachable.

A mature rationality is not defined by believing that everything yields to reason.

It is defined partly by using reason to identify where reason’s own interventions stop.

This is not defeat; it is correspondence.

11.62 Reason as a Boundary-Sensing System

We may therefore reinterpret rationality as boundary sensing.
The rational system attempts to estimate:
0A,

the boundary between admissible and inadmissible states;

OR,

the boundary between reachable and unreachable states;
and

0K,

the boundary between known and unknown states.

Confusion arises when these boundaries are conflated.

Something can be reachable but inadmissible, admissible but unreachable, unknown but
possible, or known but uncontrollable.

Reason preserves these distinctions.
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Its deepest function is not omniscience; it is orientation.

11.63 Formal Result: The Knowledge—Control Separation
Theorem

Theorem 11.1 (Knowledge—Control Separation). Perfect knowledge of a system’s dynamics
does not imply reachability of an arbitrary desired state.

Proof. Consider controlled dynamics

T = f(wv u)a
with admissible control set U. Suppose f is known exactly. The reachable set from xzq is
R(xo,U) ={z(T) : u(t) € U}.

Knowledge of f determines or improves estimation of R, but does not alter U. Therefore
there may exist desired state x* such that

x* ¢ R(xo,U).

Hence perfect dynamical knowledge does not imply control sufficient to reach z*. O

11.64 Formal Result: The Negative Knowledge Proposition

Proposition 11.2 (Negative Knowledge). Knowledge that a desired state is unreachable can
improve policy without expanding the reachable set.

Proof. Let desired state g satisfy

g & R(x).

Suppose agent falsely believes

g € R(z)

and allocates resource r > 0 toward policy m,. Accurate knowledge removes 7, from the
candidate policy set. The physical reachable set remains unchanged, but resource r can now
be allocated among actually reachable alternatives. Thus policy quality can improve without
expansion of R(x). O

11.65 Formal Result: The Model Sufficiency Proposition

Proposition 11.3 (Model Sufficiency). A model need not preserve all information about a
system to support admissible action; it need only preserve distinctions relevant to the decision
under consideration.

Proof. Let full state be x € X, decision set A, and admissibility relation

Q(z,a) € {0,1}.
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Suppose compression

M:X—=Z

satisfies

M (1) = M(z2) = Q(x1,a) = Q(x2,a)

for all relevant a € A. Then states merged by M are indistinguishable with respect to the
decision. Hence discarded distinctions are unnecessary for that decision, and the compressed
representation is sufficient. O

11.66 Formal Result: The Corrigibility Criterion

Proposition 11.4 (Corrigibility Criterion). An epistemic system ceases to function as an
error-correcting system when its governing repair rules become invariant to all admissible
counterevidence.

Proof. Let epistemic repair rule be

R(M,E) = M.

Suppose there exists no admissible evidence F such that

R(M,E) # M.

Then the model is invariant under every permitted evidential input. No observation can
produce revision. Therefore the system cannot correct errors contained in M through its
own evidential procedures. It is epistemically frozen. O

11.67 Formal Result: The Epistemic Stopping Proposition

Proposition 11.5 (Epistemic Stopping). When the expected marginal improvement in
actionable knowledge from further analysis falls below its marginal cost, continued analysis is
not instrumentally rational.

Proof. Let actionable epistemic benefit after effort ¢ be B(c) and cost be C(c). Further
analysis by increment dc has net marginal value

dW = B'(¢)dc — C'(c)dec.
If

B'(c) < C'(e),

then

dW < 0.

Therefore additional analysis decreases expected instrumental value, and stopping is
rational relative to the stated objective. O
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11.68 Formal Result: The Modal Distinction Theorem

Theorem 11.6 (Modal Distinction). Actuality, possibility, reachability, and admissibility
are non-equivalent predicates.

Proof. Let state x be actual if presently realized, possible if consistent with governing con-
straints, reachable if accessible from current state under available transitions, and admissible
if satisfying specified viability or normative constraints.

A state can be possible but unreachable because available controls are insufficient. A
state can be reachable but inadmissible because reaching it violates a constraint. A state
can be admissible but not currently actual. An actual state can itself be inadmissible if the
system has already crossed a viability boundary.

Therefore none of the predicates is generally equivalent to the others. O

11.69 The Exhaustion of Pure Reason

Reason eventually discovers something that neither despair nor lust could formulate precisely.

The problem is not that nothing can be done; many things can still be done. The problem
is that the largest desired thing cannot be done.

Aniara cannot become a successful voyage again.

Once this is understood, reason faces a choice.

It can continue attempting to solve the unsolvable problem.

Or it can redefine the problem.

Instead of asking

How do we arrive?

it can ask

How do we live while not arriving?

This is not merely semantic substitution.
It changes the objective function.

11.70 Reframing the Objective

Let original objective be

J1 = P(arrival at destination).

Catastrophe establishes

Ji=0

under every available policy.
Optimization over Jj therefore becomes degenerate:

v, Ji(m) = 0.
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But another objective may remain nonconstant:

T
o) = /0 V(aT) dt.

Now policies differ again.

Jao(m1) # Jo(me).

Reason has not altered the universe; it has discovered the correct scale at which agency
remains.
This is one of the most important acts of epistemic repair possible.

11.71 From Solving to Living

Civilizations often imagine reason primarily as a problem-solving instrument.

Aniara suggests a second function.

Reason can identify which problems have ceased to be solvable and thereby prevent the
impossible problem from consuming every remaining form of life.

The transition is from

solution

to

orientation.

Orientation asks where one is, what remains possible, what has been lost, what must be
maintained, what uncertainty persists, and what distinctions still matter.
It is less triumphant than mastery, though it may also be more mature.

11.72 The End of the Age of Confusion

Despair attempted to explain catastrophe through blame.
Lust attempted to repair suffering through bodily immediacy.
Reason attempted to repair uncertainty through intelligibility.
None is simply false; each solves something, and each fails when asked to solve everything.
The pattern can be written:

Ri:Di —).AZ',

but

R; 1 Digtal 7L> Atotal-

The Age of Confusion is therefore not an age without answers.

It is an age of partial answers promoted into total systems.

Its deepest error is categorical overreach.

A repair appropriate to one boundary is universalized beyond that boundary.



225

11.73 The Beginning of the Aftermath

Once this becomes visible, Aniara enters another phase.

The passengers have tried illusion, worship, blame, bodily intensity, and reason. The
ship remains lost. Yet something has changed.

The original catastrophe has become history.

Children may know Earth primarily through stories.

Adults have aged inside the vessel.

Institutions created as emergency responses have become traditions.

Temporary arrangements have become ordinary life.

The exceptional state has persisted long enough to become the normal state.

This is the beginning of the aftermath.

The sociological question is no longer merely how human beings respond to catastrophe.

It is how catastrophe becomes inherited.

How does an emergency become a culture, how does exile become home, how does
memory change when the remembered world disappears from living experience, how does a
population maintain an identity whose geographic referent no longer exists, how do provisional
institutions acquire legitimacy through duration alone, and how does the phrase “we are
lost” change after an entire generation has never been anywhere else?

These are no longer primarily questions of immediate repair; they concern persistence.

Aniara has ceased to be only a damaged vessel carrying refugees from a destroyed world.

It has become a society whose founding condition is irreversibility.

The next stage of the monograph must therefore examine what happens when catastrophe
survives long enough to become tradition.



Chapter 12

The Aftermath: Exile, Memory, and
the Normalization of Catastrophe

12.1 When Catastrophe Becomes Ordinary

A catastrophe is ordinarily imagined as an event.
There is a before, a rupture, and an aftermath.
This temporal grammar assumes that catastrophe possesses a relatively narrow boundary:

t <t t =t t > 1.

The disaster interrupts one order and produces another.

Aniara complicates this structure because the catastrophic condition does not end. The
deviation from course is an event, but being lost is a persistent state. The destruction of
Earth is an event, but homelessness continues. The death of Mima is an event, but the
absence of Mima becomes permanent.

The system therefore undergoes a transformation from acute catastrophe to chronic
catastrophe.

Let disturbance be

5(t).

An acute catastrophe has approximately bounded duration:

d(t) =0

after some recovery interval.
A chronic catastrophe instead satisfies

i(t)>0

for times comparable to or exceeding the ordinary social reproduction cycle.

This distinction changes everything.

Human beings cannot remain indefinitely in an emergency posture. A society cannot
sustain maximal alarm forever. If the disturbance cannot be removed, the system must
either collapse or incorporate the disturbance into its definition of normality.

226
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Thus the problem changes from

How do we restore the old world?

to

How do we reproduce life under conditions in which the old world cannot be restored?

The aftermath begins when catastrophe becomes environment.

12.2 The Moving Baseline

Normalization does not mean that conditions become good.
It means that expectations adapt.
Let experienced condition be x;, and let expected baseline be b;.
Distress may depend partly upon discrepancy:

Dt = d($t, bt)

Immediately after catastrophe, the baseline remains anchored to the previous world:

bt ~ bEarth .

Aniara therefore appears radically deficient:

d(xAniaraa bEarth) > 0.

Over time, however, expectations can adapt:

bt — bAniara-

Then

d<xAniara7 bt) \lf

even though the objective condition of exile has not improved.

This is one of the central mechanisms by which catastrophe becomes normal.

The world does not necessarily move toward the person; the person’s reference state
moves toward the world.

12.3 Adaptation Is Not Approval

This distinction is ethically important.

Adaptation to a condition does not establish that the condition is desirable.

A prisoner can adapt to imprisonment, a population can adapt to poverty, workers can
adapt to dangerous conditions, citizens can adapt to surveillance, refugees can adapt to
displacement, and patients can adapt to chronic pain.
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The fact that life becomes possible within a constraint does not retrospectively justify
the constraint.
Formally,

Ty — Apsychological

does not imply

zt € Anormative-

Psychological viability and moral admissibility are distinct boundaries.
Aniara makes the distinction unusually clear because the passengers must normalize a
condition nobody would have chosen.

12.4 Normalization as Repair

Yet normalization cannot simply be condemned.
If the external condition is irreversible, maintaining the original baseline indefinitely may
itself produce suffering.

Suppose

T =xa"
cannot be changed.
If baseline remains

by = by

and

d(x*,bg) >0,

then persistent discrepancy produces persistent distress.
Adaptive recalibration

bo—>b1

can reduce that distress.

Normalization is therefore a repair mechanism.

It modifies expectation when the world cannot be modified.

This is psychologically analogous to changing a model after discovering that a desired
state is unreachable.

The system reduces prediction error by altering its priors.

12.5 The Cost of Successful Adaptation

But successful adaptation creates a paradox.
The better people become at living under abnormal conditions, the less abnormal those
conditions may appear.
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Let perceived abnormality be

At = d((l?t, bt)
As
bt — T,
we obtain
At — 0.

The disappearance of perceived abnormality can occur without any improvement in
objective conditions.

Thus resilience can conceal damage.

A society can become extremely effective at surviving what it should never have had to
survive.

This suggests a distinction between two forms of resilience:

Rrestorative

and

Raccommo dative:

Restorative resilience returns the system toward a previous viable region.
Accommodative resilience reorganizes the system around an irreversible disturbance.
Aniara increasingly depends upon the second.

12.6 The Ratchet of History

Once accommodation occurs, returning to the old configuration may become impossible even
if some original constraint disappears.

Institutions change, skills disappear, new identities form, expectations shift, and material
infrastructure is rebuilt around new assumptions.

Let pre-catastrophe state be

So.
Catastrophe produces
So % 5.
Adaptation then produces
S & S,

Even if disturbance § could somehow be removed,

Sz # So
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automatically.

History has accumulated; repair itself has changed the system.
This is hysteresis.

The path matters.

12.7 Social Hysteresis

Let institutional state I depend not merely upon present conditions x; but upon trajectory
history:

Iy = F (¢, Hy),

where

Hy={z::0<71 <t}

Then two societies experiencing identical present conditions may differ because they
arrived there through different histories.

Aniara after twenty years is therefore not simply Aniara on the first day plus twenty
years.

It is a different social object.

The accumulated sequence of grief, ritual, sexual reorganization, institutional response,
Mima’s death, aging, conflict, memory, and adaptation has become part of the state.

History is not metadata.

It is causal structure.

12.8 From Vehicle to Habitat

At departure, Aniara is understood as transportation.
Its meaning is relational:

Earth — Aniara — Mars.

The vessel is a transitional object.

Its purpose lies outside itself.

When destination becomes unreachable, this semantic structure collapses.
Aniara no longer mediates between places.

It becomes the place.

The transformation can be written:

Vvehicle — Vhabitat'

This is more than a change in terminology. A vehicle is optimized around arrival; a
habitat is optimized around continuation. The relevant objective function changes.

12.9 The Architecture of Temporariness

Temporary spaces are designed differently from permanent ones.
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A waiting room need not support a lifetime.

A refugee camp designed for weeks may become dysfunctional when inhabited for decades.

A spacecraft designed for transit may contain enough redundancy for a journey without
containing the ecological, cultural, reproductive, educational, and political infrastructure
required for indefinite civilization.

Thus Aniara confronts a mismatch:

Ddesigned 7& Drequired'

The vessel was built for one temporal horizon and forced into another.

Many social disasters possess this structure.

Temporary solutions persist, emergency institutions become permanent, interim laws
survive the emergency, and provisional housing becomes multigenerational settlement. The
exceptional acquires duration, and duration gives it structure.

12.10 The Emergency Becomes an Institution

Let emergency policy be F, introduced at time ¢g.
Initially its legitimacy depends upon temporary disturbance §:
L(E|d) > 0.

If the emergency persists, organizational routines develop around F.

People are hired, roles are created, budgets are allocated, norms adapt, and knowledge
becomes specialized.

Eventually institutional continuation itself acquires stakeholders.

Then

P(Ett1 | Et)

can remain high even if the original justification weakens.
The institution has become path-dependent.
Aniara’s emergency arrangements can therefore acquire authority simply by surviving.

12.11 Duration as Legitimacy

Humans often infer legitimacy from persistence.
A practice that has existed for twenty years feels different from one introduced yesterday.
Let perceived legitimacy be

Lt = f(At7Pt7Ht)7

where A; denotes active justification, P; practical performance, and H; historical duration.
Even if

Ay

is weak, large
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can support legitimacy.
The argument becomes:
This is how things are done.

Tradition converts history into normative force: the emergency procedure becomes custom,
custom becomes identity, and identity becomes difficult to question without appearing to
threaten social continuity.

12.12 The First Generation of Exile

For those who departed Earth, exile has a clear reference point.
They remember another world.
Let generation G possess autobiographical memory

Mpg.

Their comparison is direct:

Aniara < Earth remembered.

Rain is not an abstraction, wind is not archival footage, a horizon is not a description,
and soil is not merely a chemical substrate. These passengers possess embodied memories of
planetary life.

Their grief is therefore indexed to sensory experience.

They know what has been lost because they inhabited it.

12.13 Embodied Memory

Memory is not simply propositional storage.
A person may know
p = rain fell on Earth,

but this differs from remembering rain.
Embodied memory includes sensory and affective structure:

Mg = (mvisuala Mauditory s Molfactorys Mtactiles Maffectives mspatial) .
A description can preserve some distinctions while losing others.
The sentence
“rain fell”

cannot reproduce the complete experience of standing beneath rain.
Thus cultural transmission inevitably compresses.
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Earth becomes smaller as representation even when its symbolic importance grows.

12.14 Memory as Lossy Compression

Let original experience be X.
Individual memory is

M = C1(X).

Narration produces

M2 = Cg(Ml).

Archival preservation produces another representation:

Mg = Cg(MQ).
Each transformation may preserve important distinctions while losing others.
After many generations,
M, =Cpo---0Ci(X).

Unless the compression operators are perfectly information preserving,

I(M,; X) < I(X; X).

Cultural memory is therefore an engineering problem of selective persistence.
What must survive compression?

12.15 The Diagnostic Boundary of Memory

No society can preserve every detail of a vanished world.
It must select.
The memory system therefore constructs a diagnostic boundary:

DM - XEarth-

Some features become canonical: oceans, rain, forests, cities, languages, wars, animals,
families, songs, foods, skies.

The selection determines what future inhabitants believe Earth was.

Thus memory is never merely storage: it is curation, and curation is power.

12.16 Who Owns the Past?

Once direct witnesses decline in number, institutions increasingly mediate the past.
Archives, schools, ceremonies, museums, religious traditions, political authorities, families,
artists, technical databases: each may preserve a different Earth.
Let historical representations be
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Hy,..., Hy.

They need not be identical.

One Earth may be remembered as paradise, another as ecological disaster, another
as birthplace, another as war zone, another as scientific achievement, and another as the
civilization that destroyed itself.

The struggle over memory becomes a struggle over identity.

12.17 The Politics of Remembering

Suppose political group G; derives legitimacy from historical narrative H;.
Then
Changing the narrative can therefore alter contemporary authority.
The past becomes politically active.
A group may claim:
We preserve the true Earth.

Another:

Your Earth is the world that destroyed itself.

Another:

Earth no longer matters; Aniara is our world.

Historical disagreement becomes disagreement about what present obligations follow
from inherited loss.

12.18 The Politics of Forgetting

Forgetting can likewise become politically meaningful.
Some passengers may regard memory as necessary.
Others may regard it as pathological attachment to the unreachable.
If

E¢R,
why continue orienting society around Earth?
The argument for forgetting becomes:
unreachable past — reduced present agency.

But deliberate forgetting carries its own danger.
A society that forgets why it entered its condition may normalize preventable causes.



235

Memory can preserve causal information needed to avoid recurrence.
Thus forgetting and remembering each possess repair warrants; neither is universally
correct.

12.19 Memory as Constraint

Memory expands identity but can constrain action.
Let present policy set be

Historical commitments restrict it:

Iz CIL

A society may refuse certain actions because

we do not do that,

where the prohibition derives from inherited history.

Such constraints can preserve valuable distinctions, but they can also preserve obsolete
ones.

Tradition therefore functions as compressed historical policy.

It encodes previous experience into current admissibility boundaries.

12.20 Tradition as Cached Repair

Suppose earlier generations encountered disturbance § and discovered successful repair R.
Rather than requiring every generation to rediscover R, society stores it as norm N:
)

06— R — N.

Later agents receive

N

without necessarily receiving the original causal explanation.
Tradition is therefore analogous to cached computation.
It saves cost, but environmental conditions may change.

If

675 7& 5t—ka

then inherited N may cease to be appropriate.
A tradition is useful when the structure of the problem persists.
It becomes maladaptive when the environment changes while the cached solution remains

fixed.
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12.21 The Second Generation

Now imagine a person born aboard Aniara.
For this person,
Mg =9
in the autobiographical sense.
Earth is inherited information; Aniara is lived reality. The relationship reverses.
For the exile generation:

Earth = home, Aniara = displacement.

For the ship-born generation:

Aniara = home, Earth = ancestral elsewhere.

This creates one of the most profound sociological transformations in the entire narrative.
The same physical vessel contains two incompatible phenomenologies of place.

12.22 Exile Without Departure

The ship-born child can inherit the identity of exile without having departed from anywhere.
This is diaspora in an extreme form.
Let exile status of first generation derive from experienced displacement:

Ey = D(FRy, P1),

where Py is original place and P; current place.
For later generation GG, there is no personally inhabited Fy.
Exile becomes inherited:

E, =T(Ey),
where T is cultural transmission.
The child can therefore be taught:

This is not our true home,

while every direct memory says otherwise.

12.23 Inherited Nostalgia

Nostalgia usually refers to longing for a remembered past.
But societies also produce nostalgia for worlds never personally experienced.
Let representation of ancestral home be

A~

H.

A person may develop attachment
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A(H) >0

without autobiographical experience of H.

The attachment is mediated through stories, images, rituals, family emotion, and social
identity.

This can be called inherited nostalgia.

Its object is not memory in the strict individual sense.

It is culturally reconstructed possibility.

The person misses a world that existed before the person’s own existence.

12.24 The Imagined Earth

Over generations, Earth may therefore become more idealized as direct corrective experience
disappears.

First-generation memories contain contradictions.

Earth contained beauty and suffering.

Forests and pollution.

Love and war.

Rain and disease.

Home and displacement.

Later representations may compress this complexity.

If cultural selection preferentially preserves emotionally powerful positive images, then

Hn+1 = S(Hn)

with

V*(Hpy1) >V (H,)

relative to negative detail.
Earth becomes paradise precisely because nobody can return to falsify the representation.
Unreachability protects idealization.

12.25 The Unfalsifiable Homeland

A homeland that cannot be visited acquires a peculiar epistemic status.

Claims about its meaning become difficult to test through direct experience.

The physical Earth may have existed objectively, but the socially meaningful Earth
becomes increasingly symbolic.

This allows competing representations to persist:

Hy # Ho

without straightforward empirical resolution.
The homeland becomes what might be called a socially underdetermined object.
Its historical reality remains; its contemporary meaning proliferates.
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12.26 The Archive and the Myth

Aniara therefore faces a tension between archival Earth and mythic Earth.
The archive attempts correspondence:
HA ~ Ehistorical-

Myth organizes significance:

HM — Icollective-

These functions are not identical.

An archive can preserve facts without producing identity.

A myth can produce identity while distorting facts.

A mature culture would ideally preserve both distinction and relation:

historical correspondence + symbolic significance.

But societies frequently allow one to consume the other.

12.27 The Archive as External Memory

Archives extend collective memory beyond biological lifespan.
Let individual memory persistence be bounded by

17.

An archive can preserve information for

Ty >1T7.
This allows distinctions to survive the death of their original observers.
The archive therefore acts as a continuation mechanism.
It converts transient experience into persistent external state.
Xy — At — At+n-

The archive is not merely a record of continuation.
It is itself a technology of continuation.

12.28 Archive Failure

Yet archives fail: media degrade, formats become unreadable, metadata disappears, institu-
tions collapse, languages change, and selection biases accumulate.
Let probability that archived distinction d remains recoverable after time ¢ be

Pg(d,t).

Generally,
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0Pgr
TS <0
without active maintenance.
Preservation therefore requires repair.
The archive must itself be archived.
Formats migrated, indexes maintained, context explained.
The memory of Earth survives only if later generations repeatedly choose to spend

resources preserving it.

12.29 Memory Has a Metabolic Cost

This produces an important result.
Memory is not free.
To preserve distinction d requires resources:

Cup(d) > 0.

Storage consumes material and energy, teaching consumes time, ritual consumes attention,
translation consumes labor, and archives consume maintenance.

Thus collective memory competes with other needs.

A terminal society must decide how much of its finite capacity should be allocated to
remembering a world that cannot be restored.

This is not merely philosophical; it is an allocation problem.

12.30 The Economics of Remembrance

Let total social resources be R.
Allocate

R=Rs+ Ry + Re,

where Rg supports immediate survival, Rj; supports memory, and R¢ supports other
cultural activity.

If
Ry =0,
historical distinctions decay.
If
Ry

becomes too large, survival may be threatened.
The problem is therefore:

max U(Rg, Ry, Re)

subject to
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Rs+ Ry + Re < R.

Memory must justify its cost through the forms of continuation it enables.

12.31 What Is Worth Remembering?

No archive can preserve everything.
The question therefore becomes unavoidable:

What deserves continuation?

This is a value problem.
Suppose archive capacity permits preservation of only

k

items from set

D={dy,....d,}, k<n.

Then selection requires valuation:

S = V(s).
8 Bt )

But what is V7?7

Historical significance? Scientific utility? Beauty, representativeness, emotional impor-
tance, diversity, warning value, uniqueness?

The archive forces civilization to make explicit what it believes deserves survival.

12.32 Preservation and Distinction

The problem can be stated in the language of persistent distinctions.

A distinction d persists if some structure at ¢ + n remains capable of differentiating it
from relevant alternatives.

Thus preservation requires

di # d,

to remain recoverably distinguishable later.

If every difference between two historical languages disappears from the archive, those
languages have collapsed into equivalence from the perspective of future observers.

Preservation therefore resists entropy not by keeping matter unchanged but by maintaining
discriminability.

12.33 Information as Preserved Difference

Let distinctions d; and d; be distinguishable at time ¢:
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d; # dj.

A preservation process P succeeds if

P(d;) # P(d;)

at later time.
If

the distinction has been lost.
This provides a direct bridge between archival sociology and the broader theory:

’To remember is to preserve a difference across time.

Memory is continuation of distinction through representational transformation.

12.34 Identity as Repaired Memory

Individual identity operates similarly.
A person changes continuously:

Tt # Tpy1-

Yet identity persists because some distinctions are preserved or reconstructed across
change.
Let identity mapping be

It = F(MthtaRt)7

where M; denotes memory, B; bodily continuity, and R; social recognition.

Identity is not static sameness.

It is repaired continuity.

This is especially visible aboard Aniara because the social environment changes while
people insist upon being the same persons who once lived elsewhere.

12.35 Diasporic Identity

Diasporic identity often preserves distinctions whose original geographic basis is absent.
Let cultural identity be

I=F(L,R,MK,S),

where L is language, R ritual, M memory, K kinship, and .S symbolic reference.
Geographic territory may disappear from direct experience while the identity continues
through these other variables.
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Aniara radicalizes this structure because the ancestral territory may be physically de-
stroyed.

Identity therefore demonstrates that continuation does not require preservation of sub-
strate.

A distinction can migrate.

12.36 Substrate Migration

Let distinction d initially be instantiated in substrate Sp:

d(So).

Through transmission it becomes instantiated in

S1,52,...,5n.

If the relevant relational structure survives,

d(SO) ~ d(Sn)

under some equivalence relation ~.

The substrate has changed; the distinction continues.

Language provides an obvious example.

A song survives across different singers, a theorem survives across different inscriptions,
a story survives across different brains, and a cultural identity can survive geographic
displacement.

Continuation is therefore not material identity; it is preservation under admissible
transformation.

12.37 The Ship as New Substrate

Aniara becomes the new substrate for distinctions originating on Earth.
Languages once embedded in terrestrial communities now exist inside corridors.
Religious traditions once tied to landscapes become shipboard rituals.
Foods become approximations constrained by available materials.
Stories outlive the places they describe.
Political identities may persist after their states no longer exist.
The vessel becomes a compression of civilization.
Earth’s enormous cultural state space is mapped into a tiny surviving subset:

c:&— A

Necessarily,

4] < |€].

The ark metaphor is therefore informational as much as biological.
Aniara carries not humanity in full, but a sample of human distinctions.
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12.38 The Sampling Problem

A sample is never neutral.
Which people boarded, which languages, which professions, which religions, which classes,
which books, which technologies, which memories, which organisms, which cultural practices?
The future population inherits whatever selection process determined the initial sample.
Let Earth’s cultural distribution be

Py(d).

Aniara’s initial distribution is

Pa(d).

Generally,

Pa(d) # Pp(d).

The ship is therefore not humanity in miniature.
It is a historically contingent sample that may later mistake itself for humanity as such.

12.39 The Founder Effect

Population genetics provides a useful analogy.

When a small population becomes isolated, allele frequencies can differ substantially
from the source population through founder effects.

A cultural founder effect operates similarly.

Let trait frequency on Earth be

fE (C)

Among Aniara’s passengers,

fa(e)

may differ simply because of who happened to survive and board.

After generations of isolation, the trait distribution may diverge further.

Thus later inhabitants may regard highly contingent characteristics as universal human
nature.

The statement

Humans are like this

may actually mean

Descendants of this particular isolated sample have become like this.



244

12.40 The Sociology of the Last Humans

This becomes especially consequential if Aniara’s inhabitants believe themselves to be the
last human population.
The category

humanity

collapses onto

our society.

There is no external comparison population.
Local norms can therefore masquerade as species-level truths.
The distinction between

culture

and

human nature

becomes difficult to maintain empirically.
The ship is simultaneously society and sample.
Its isolation amplifies epistemic closure.

12.41 Closed-World Sociology

Ordinary sociology compares societies.
Aniara cannot easily do so.
Let societies be

S1,...,5.

Comparative inference depends upon variation across them.
But if only

Sa

remains directly observable, many hypotheses become underdetermined.

Was a behavior produced by human biology?

By shipboard conditions?

By historical contingency?

By a particular institution?

By founder effects?

The passengers may possess historical records, but they lack living counterfactual popu-
lations.

Their social science operates under closed-world conditions.
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12.42 The Loss of Counterfactuals

Counterfactual reasoning requires alternatives.
Let observed outcome be
Y (Sa).

To infer causal effect of institution I, one would like comparison with

Y(Sa|—I).
But the alternative may never be observed.
The society therefore risks confusing
what happened

with

what had to happen.

This is another form of false necessity.
History produces one trajectory; memory later mistakes the realized trajectory for the
only possible one.

12.43 Contingency Becomes Tradition

Suppose emergency decision ag was selected from

{aop, a1, az2}.

Only aq is realized.
Twenty years later, the alternatives may be forgotten.
Then institutional history appears as

ao

rather than

ap € {ag,a1,az}.

The reachable set has been erased from memory.

Tradition preserves outcome while forgetting alternatives.

Historical understanding therefore requires reconstructing lost reachability.
What else could have happened?

12.44 History as Reconstruction of Reachability

This gives historical inquiry a distinctive function.
History does not merely ask
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What happened?

It asks

What alternatives were available to those actors at that time?

Let historical state be x;.
The historian attempts to reconstruct

R(z)

rather than evaluating the past solely from the realized successor

L41-

This resists hindsight bias.

A decision that later proved disastrous may have been reasonable given the represented
reachability available then.

Conversely, a successful outcome may have depended upon luck rather than wisdom.

12.45 The Moralization of History

Later generations often convert outcomes into moral judgments.
Success becomes virtue; failure becomes vice.
But

outcome # decision quality.

Let policy m have expected value

E[V |7]>0

yet produce bad outcome because of low-probability disturbance.

Conversely, poor policy can succeed by chance.

Historical ethics therefore requires distinguishing decision quality from realized outcome.

Aniara’s founding catastrophe invites precisely this problem.

Who is guilty, who merely failed, who acted under uncertainty, who knew, who could
have known, and who possessed effective alternatives?

12.46 Inherited Guilt

The song’s language of humanity as plague or disease raises a particularly difficult sociological
question.

Can guilt be inherited?

Let destructive action be performed by generation Gj.

Generation G did not perform it.

Then direct causal responsibility satisfies
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Rc(G1) =0

for the original act.

Yet G7 inherits consequences.

It may also inherit institutions, benefits, narratives, or obligations produced by the act.
Thus

inherited consequence # inherited guilt.

This distinction matters whenever collective identity extends across generations.

12.47 Responsibility Without Guilt

Later generations may nevertheless acquire responsibility for inherited conditions.
Suppose state

Tt
was produced by ancestors.
Current generation did not cause x;.
But it controls some transition set
R(a:t)

Responsibility attaches to what it now does with that reachability.
Thus:

We need not be guilty of producing a condition to become responsible for how we continue from it.

This principle is more useful than inherited guilt because it preserves temporal causality
while recognizing present agency.

Aniara’s descendants did not destroy Earth; they still inherit the problem of what
humanity becomes after Farth.

12.48 The Burden of Ancestral Failure

Yet societies frequently transmit guilt because guilt can stabilize moral memory.
The narrative
our ancestors failed
may encode a warning,.
But if transformed into
we are intrinsically corrupt,

the distinction between action and identity collapses.
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Then:

humans performed destructive acts

becomes

humanity is destruction.

This essentialization narrows future reachability because reform becomes conceptually
impossible.
If the disease is the species itself, there is no repair except extinction.

12.49 Against Species Essentialism

The claim

humanity is a plague

contains rhetorical force because it compresses ecological destruction into a biological
metaphor.

But analytically it is dangerous.

A plague lacks reflective institutional agency.

Human societies vary enormously in ecological impact, technology, governance, consump-
tion, and values.

Let environmental effect be

E=F(PCT,1,V),
where P is population, C' consumption, 7" technology, I institutions, and V values.
Then

E # F(human existence alone).

Treating humanity as intrinsically pathological erases the distinctions necessary for causal
repair.

12.50 The Disease Metaphor and Its Politics

Disease metaphors often perform political work.
If group G is represented as pathogen,

G— D,

then elimination can appear therapeutic:

remove G — heal system.

The metaphor transforms political conflict into sanitation.
This is one reason biological language applied to populations requires caution.
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The song’s self-condemnation can be understood psychologically as grief and moral
horror.

But sociologically, the metaphor should not be allowed to become ontology.

Humanity is capable of destroying habitats; that does not make humanity literally a
disease.

12.51 Repair Requires Distinction

The theoretical reason is straightforward.
Repair depends upon identifying causal distinctions.
If all humanity is compressed into one pathological category,
H = plague,

then variation within H disappears.
But if destructive outcomes depend upon subset of practices

D C H,

then effective repair requires preserving the difference:

D#H\D.

Moral totalization destroys diagnostic resolution.
Condemnation can therefore interfere with repair.
To repair a system, one must know what specifically failed.

12.52 Collective Shame

Collective shame differs from guilt.
Guilt says:
we did something bad.

Shame says:

we are bad.

The second attacks identity rather than action.
In the framework of persistent distinctions, this is consequential.
If negative evaluation attaches to mutable behavior,

B — B,

repair remains conceptually possible.
If negative evaluation attaches to immutable identity,

I = bad,
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repair becomes contradiction.
The only escape is destruction or repudiation of identity.
Aniara’s self-hatred therefore threatens continuation at the level of species identity.

12.53 The Last Human Paradox

If the passengers believe humanity itself is incurable, yet they are humanity’s remaining
representatives, then continuation becomes morally ambiguous.
They may ask:

Should humanity continue?

This is different from

Can humanity continue?

The first is normative; the second is biological and technical.

A civilization that loses the moral warrant for its own continuation has crossed a deeper
boundary than physical danger.

It has entered existential delegitimation.

12.54 Existential Legitimacy
Let a society’s continuation warrant be

We = Be — Co — Re,

where benefits, costs, and risks are evaluated according to its values.

If collective narrative drives

We <0,

the society may cease investing in its own future even while material continuation remains
possible.
This produces a feedback loop:

self-condemnation — reduced future investment — decline — evidence of unworthiness.

Narrative can therefore become causally self-confirming.

12.55 The Sociology of No Future

A society that ceases to believe in its future changes behavior.

Long-horizon investment declines, maintenance may become minimal, education and
reproduction change meaning, archives may be neglected, institutions shorten planning
cycles, and consumption may accelerate.

Let future weight be S.
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Then policy value is

g =0,

policy becomes increasingly present-oriented.

This is not necessarily irrational if the future is objectively short.

But subjective collapse of 8 can shorten a future that could otherwise have remained
viable.

12.56 Expectations as Causal Variables

Beliefs about the future influence the future.
Suppose actual continuation probability depends upon maintenance effort m;:

P(Si41 | St) = f(ma).

Maintenance depends upon expected continuation:

me = g(Psubjective(St+n))'

Then pessimism can reduce maintenance:

Psubjective \L:> my \l/:> Pactual \L .

This is a self-fulfilling collapse.

Hope therefore has instrumental value when it supports actions that genuinely improve
continuation.

But false hope remains dangerous when it redirects resources toward impossible futures.

The challenge is warranted hope.

12.57 Warranted Hope

Define hope toward goal g as commitment of attention or action to valued future state g.
Its warrant depends partly upon reachability:

Wr(g) = P(g € R)V(9) — Ch.
If

P(geR) =0,

instrumental hope for g has no reachability warrant.
But hope can migrate toward another scale.
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Earth may be unreachable, but a meaningful tomorrow aboard Aniara may remain
reachable.
Thus:
hope # belief that the original objective will be restored.

Hope can be reparameterized.

12.58 Hope After Irreversibility

This is one of Aniara’s deepest possibilities.
Irreversibility does not logically imply valuelessness.
Let lost state be

xo.
Suppose
xo & R(xy).
There may nevertheless exist
" € R(zy)

such that

V(z*) > Viwy).

Then improvement remains possible without restoration.
This distinction separates nostalgia from repair.

Repair need not mean return.

It can mean construction of a new admissible continuation.

12.59 Repair Without Restoration

We can formalize this:

R(Il‘t) = Tt41 € A

does not require

Tt41 = Tp—k-

A repaired bone is not identical to an unbroken bone, a reconciled relationship is not
identical to a relationship before conflict, and a rebuilt city is not identical to the city before
destruction.

A society after catastrophe need not reproduce the lost world in order to become viable.

This is crucial for Aniara.

If repair is defined as restoration of Earth, repair is impossible.
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If repair is defined as preservation and creation of admissible distinctions under current
constraints, some repair remains available.

12.60 The Ethics of the New Home

The ship-born generation therefore poses a challenge to the exile generation.

If Aniara is the only world they have known, are they obligated to regard it as inferior?

Must loyalty remain attached to Earth?

Can they call the ship home without betraying the dead?

This is a familiar problem in diasporic and displaced communities, radicalized by planetary
loss.

The older generation may interpret assimilation as forgetting.

The younger may interpret inherited mourning as captivity.

Both positions preserve something.

The conflict concerns which distinction should dominate identity.

12.61 Home as a Relation

Home need not be defined exclusively by geography.
Let home relation be

H (i, p)
between person ¢ and place p.
Its strength may depend upon
H=F(M,AR,ST),

where M is memory, A attachment, R relationships, S security, and T temporal duration.
Then Aniara can become home even while remaining a site of exile.

The categories are not mutually exclusive.

For the first generation:

H (i, Earth) > H (i, Aniara)

may persist.
For later generations:

H(j, Aniara) > H(j, Earth).

The society therefore contains multiple legitimate home relations.

12.62 Home Without Ground

Aniara also reveals how little home depends upon literal ground.

Human language associates home with rootedness.

Ground, soil, foundation, territory: Aniara possesses none of these in the ordinary
planetary sense.
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Yet social rootedness can emerge in a moving system.
The vessel is never spatially stationary, but its internal relations can become stable.
Thus:

geographic motion % social displacement.

Conversely,

geographic stability #- social belonging.

Home is partly a persistent relational structure.

12.63 The Ship of Theseus Becomes Literal

Over decades, Aniara itself requires maintenance.

Components fail, parts are replaced, spaces are repurposed, decorations change, names
change, generations change.

Eventually one can ask:

Is this still the same Aniara?

The classical Ship of Theseus problem becomes sociological.

Identity persists despite material replacement because the vessel’s continuity is not
reducible to atom-for-atom sameness.

Aniara is maintained through histories, functions, records, spatial relations, and social
recognition.

It is recursively repaired identity.

12.64 Identity Under Replacement

Let ship at time ¢ be composed of components

Ct == {Cl,..‘,Cn}.

After many repairs,

Ciyr N Cy
may become small.
Yet identity relation

Ay~ Apyy,

persists.

What supports it?

Not material identity alone.
Instead:

IA:F(H7R)FH)N70)a
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where H is historical continuity, R relational continuity, F;, functional continuity, N
naming continuity, and C collective recognition.
Aniara demonstrates the broader thesis:

’Identity is not absence of change; identity is structured persistence through change.

12.65 Recursive Repair and Identity

The connection to recursive repair is direct.
Suppose distinction d; undergoes disturbances

01,09, ..., 0n.
After each disturbance, repair operators restore enough structure:

dt+1 = Rt(dh 5,5)

If later states remain related by admissible identity criterion,

dt ~ dt+n7

then repeated repair has produced persistence.
Thus:

Recursively repaired distinctions become identities.

Aniara survives as Aniara because it is repaired.

Its society survives because relationships and institutions are repaired.
Its memories survive because archives are repaired.

Its people survive because bodies are repaired.

Identity is accumulated successful correction.

12.66 The Limits of Repair

But every repair system has limits.
Let repair capacity be

Let disturbance load be

If
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Lp(t) > Cr(t)

for sufficiently long duration, unrepaired distinctions accumulate.

Components fail, memories disappear, institutions weaken, bodies age, and knowledge is
lost.

Eventually the system crosses a boundary from repairable degradation to irreversible
collapse.

12.67 Maintenance Debt

Failure need not occur suddenly.
Suppose required maintenance is m; but actual maintenance is m;.
Maintenance debt accumulates:

Dit1 = Dy + (mj — my)

whenever

my < mj.

Initially, the system may continue functioning; the debt remains latent.
But failure probability rises:

P(Fy1) = f(Dy),  f(Dy) > 0.

This is a crucial mechanism in long-lived institutions and infrastructures.
Catastrophe may appear sudden even though its causes accumulated slowly.

12.68 The Twenty-Year Threshold

The song’s emphasis on twenty years therefore carries more than emotional significance.

Twenty years is long enough for emergency to become biography.

A young adult at departure becomes middle-aged, a child becomes an adult, relationships
have histories measured in decades, institutional improvisations become established practice,
and memory begins separating into witness memory and inherited memory.

The ship no longer contains merely refugees; it contains a society formed by exile.

Time has performed institutional work.

12.69 A Generation as a Repair Interval

Generations can themselves be modeled as repair intervals.
Generation G receives inherited state

St.

It modifies the state through action
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and transmits

St—i—l = F(Stv At)'

No generation receives the original system.
Each receives the result of previous repairs and failures.
Thus cultural evolution is recursive continuation:

G G G
So 9o 5, 91y 5, G2y

The question is not whether tradition changes; transmission itself guarantees transforma-
tion.
The question is which distinctions survive transformation.

12.70 Intergenerational Admissibility

A society can therefore be evaluated by whether present action preserves an adequate
reachable set for future agents.

Let current policy be 7.

Future reachable set is

Rit1 = F(Ry¢, m).

An intergenerationally admissible policy should avoid unnecessarily collapsing future
reachability:

(Ret1) L u(Re)

unless required by stronger constraints.

This reframes sustainability.

Sustainability is not merely preservation of resources; it is preservation of meaningful
future options.

Earth’s destruction represents catastrophic violation of this principle.

Aniara inherits the reduced set.

12.71 The Ethics of Option Preservation

Suppose two policies produce equal immediate utility:

U(ﬂ'l) = U(7T2).
But

(R > u(RiZq).

Then, all else equal, m; preserves greater future agency.
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This gives option preservation ethical significance.

A society should hesitate before irreversibly eliminating possibilities for people who
cannot yet participate in the decision.

The unborn cannot consent to the narrowing of their reachable world.

Aniara is the monument to such narrowing.

12.72 The Unborn as Future Agents

Future persons do not presently act, but current actions alter their action spaces.
Let future agent j exist at t + n.
Current policy m; determines

t+n
Rj .

Thus present actors possess asymmetric power over future agents:

Pt—)t—i—n > 07

while future agents possess

Pyt =0.

This asymmetry creates responsibility.
Intergenerational ethics arises because one generation can constrain another without
reciprocal negotiation.

12.73 The Ultimate Non-Reciprocal Relationship

The relationship between generations is structurally unusual.

Future generations cannot reward us, cannot punish us, cannot vote against us, and
cannot refuse the world we construct; they receive it.

This makes intergenerational ethics a test of whether moral concern can extend beyond
reciprocal exchange.

If morality depends only upon mutual bargaining, future persons have almost no protec-
tion.

Aniara exposes the consequences of such short horizons.

The dead created conditions; the living inherit them; the unborn inherit what the living
do next.

12.74 Inheritance as State Transfer

Inheritance can be generalized beyond property.
Generation G transmits state vector

Xt - (Rta Ita Mta Et7 Kta Dt)7

where R; denotes resources, I; institutions, M; memories, E; ecological conditions, K}
knowledge, and D; accumulated damage.
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The next generation receives

Xip1 = F(Xy, Ay).

Inheritance is therefore the complete boundary condition supplied by one generation to
another.

Some inheritance is wealth, some is knowledge, some is debt, some is trauma, some is
infrastructure, and some is lost possibility.

12.75 The Inheritance of Constraints

Traditional economic language emphasizes inherited assets.
Aniara emphasizes inherited constraints.
A child born aboard the vessel inherits:

no Earth,
no reachable Mars,
finite ship,
existing institutions,
existing narratives,
existing maintenance debt,

existing social conflicts.

These are not chosen.

They form the initial condition of agency.

Freedom therefore never begins from zero.

Every agent enters an already structured reachability space.

12.76 Situated Freedom

Let person ¢ enter world at state :cf).
Freedom is not

Ri=X.

It is the set of transitions available from that inherited state:
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Thus freedom is situated.

People can possess genuine agency while facing radically unequal reachable sets.
This avoids two errors.

The first is absolute determinism:

constraints exist = no agency.

The second is abstract voluntarism:

agency exists = constraints do not matter.

Aniara makes both untenable.
The passengers act, and they are also trapped.

12.77 The Sociology of the Corridor

The ship’s physical architecture further structures social reachability.

A corridor is not merely geometry: it determines encounters, rooms determine privacy,
gathering spaces determine collective possibilities, access controls determine hierarchy, and
maintenance zones separate specialists from passengers.

Physical topology becomes social topology.

Let spatial graph be

Gs = (Vg, Eg).

Social encounter probability between persons ¢ and j depends partly upon path structure:

P(i + j) = f(ds(i, 7).

Architecture therefore shapes social networks.

12.78 Built Environment as Frozen Policy

A built environment encodes previous decisions.
Once constructed, those decisions constrain later action.
A wall says:

do not pass here.

A door says:

pass under conditions.

A public hall says:

gathering is supported here.

A private cabin says:
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exclusion is permitted here.

Architecture is policy materialized.

Aniara’s original design therefore continues governing generations who had no role in
designing it.

This is another form of inherited constraint.

12.79 Repurposing as Spatial Repair

Yet inhabitants can reinterpret architecture.

A storage chamber becomes a shrine, a transit hall becomes a marketplace, and a technical
room becomes a classroom.

Repurposing modifies function without replacing substrate:

F(S) = F'(S).

This is a form of repair through semantic reassignment.
The physical reachable set may remain constant while social reachability expands.
Human beings create new worlds partly by assigning new functions to inherited structures.

12.80 The Production of Place

Space becomes place through accumulated distinction.
Let physical location be s.
Repeated social events produce history:

H(s) ={e1,ea,...,en}.

Attachment increases as events accumulate.
Thus

P(s) = F(s,H(s), M(s),R(s)).

A corridor where nothing happened is merely a corridor.

A corridor where someone met a spouse, learned of a death, celebrated a birth, or heard
Mima for the last time becomes a place.

Aniara gradually acquires geography without landscape.

Its history creates landmarks.

12.81 A Planet Made of Memory

Earth’s geography was materially differentiated by mountains, rivers, climates, coastlines,
ecosystems, and cities.
Aniara’s geography is comparatively homogeneous.
Its meaningful differentiation must therefore become increasingly historical and social.
Cabin 302 matters because someone lived there.
A hall matters because a ritual occurred there.
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A viewing chamber matters because people once watched Mima.
The vessel becomes topologically enriched by memory.
One might say that Aniara develops a second geometry:

Gphysical

and

Gmnemonic .

The second overlays the first.

12.82 Memory as Geometry

Define mnemonic distance between locations a and b not by meters but by associative
relation:

dyr(a,b).

Two physically distant spaces may be close because the same historical event connects
them.

Two adjacent spaces may be symbolically distant because different communities inhabit
them.

Thus social space is not reducible to Euclidean space.

This corresponds to the broader idea that geometry can precede explicit representation:
relations determine meaningful neighborhood before a coordinate description is imposed.

Aniara’s interior becomes a geometry of persistent distinctions.

12.83 The Emergence of Sacred Space

Places associated with collective trauma can become sacred.
Suppose location s is associated with event e carrying extreme affective weight.
Repeated commemoration produces

5 — Ssacred-

The physical material need not differ from surrounding architecture.

Its social admissibility does.

Certain actions become forbidden, others become obligatory, silence may be expected,
and ritual may occur.

The sacred is therefore partly a reconfiguration of the local action set:

R(s) = Ryitual(s).

12.84 The Death of Mima as Founding Event

Mima’s death can acquire precisely this role.
For the first generation, it is remembered catastrophe.
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For later generations, it may become founding history.
The event divides time:

t <twm, t>1ty.

Calendars, rituals, stories, and institutions can organize themselves around the distinction.
What began as technological failure becomes cultural origin.

This is how history becomes myth without necessarily becoming false.

Myth is not defined only by factual inaccuracy.

It is a mode of organizing significance around remembered events.

12.85 From Event to Ritual

Let event e occur once.
Ritual r reproduces a structured representation of e:
e—>1ry—>rg— -

Each ritual occurrence preserves selected distinctions.

The original event cannot recur; its social effects can.
Ritual therefore converts irreversible time into cyclical time.
The unique past is made periodically present.

This is a repair of temporal distance.

12.86 Cyclical Time Inside Linear Doom
Aniara’s trajectory is relentlessly linear:

t—=t+1—=>1t42.

There is no return.
Ritual introduces recurrence:

r(t)=rt+1T).

Birthdays, anniversaries, memorials, festivals, meals, sleep cycles, religious observances.
These repetitions create local temporal structure within irreversible drift.

Human beings cannot reverse time, but they can produce recurrence.

This is another way social systems create bounded order inside cosmic irreversibility.

12.87 Calendars as Temporal Infrastructure

A calendar is therefore not merely a measurement device.
It partitions time into socially meaningful distinctions.
Let continuous time be

teR.
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Calendar operator C' maps it into categories:

C(t) = {day, month, year, anniversary, festival}.

The categories support coordination; they also support memory.
Twenty years aboard Aniara is meaningful because years remain countable.
The society continues to impose temporal grammar upon otherwise indifferent duration.

12.88 What Is a Year Without a Planet?

This raises a subtle question.
A terrestrial year originally derives from Earth’s orbital period.
Once Earth is gone and Aniara is drifting through space, why retain the unit?
Because measurement systems outlive their physical origins.
A year becomes cultural inheritance.
The unit migrates from astronomical relation to social convention.
Thus:

Earth orbit — time unit — cultural rhythm.

The referent can disappear while the distinction survives.
This is another example of substrate-independent continuation.

12.89 Language After the Referent

Language aboard Aniara will contain many words whose ordinary referents no longer exist
locally.

Rain, ocean, forest, horse, nation, beach, sunset, perhaps eventually even weather. The
words remain.

Their referents become archival or imagined.

This creates semantic drift.

Let word w originally map to lived referent r:

w —T.

Later generations encounter representation

>

instead:

w — T.

Meaning changes because the experiential grounding changes.
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12.90 Semantic Fossils

Some words may become semantic fossils: linguistic distinctions preserved after their original
environmental basis disappears.

This occurs already in ordinary language.

Technological metaphors survive obsolete technologies.

Political titles survive institutions that created them.

Idioms preserve forgotten practices.

Aniara accelerates the process.

Its language becomes an archaeological layer containing Earth.

A child may use terrestrial metaphors naturally without ever experiencing their source.

Language therefore becomes another archive.

12.91 Deictic Collapse

Certain words are especially dependent upon environment.
Here, there, home, outside, ground, sky, world.
On Earth, “outside” usually means leaving a building while remaining inside a biosphere.
On Aniara, outside may mean lethal vacuum.
The semantic contrast changes dramatically:

inside/outsidey, ;, 7 inside/outside, ;. ..

The ship therefore creates a new domain-specific language even when vocabulary remains
superficially familiar.
Context reorganizes meaning.

12.92 Language as Deictic Control

Language establishes temporary agreements over distinctions.
When passengers say

home,

they invoke a deictic structure.

For one generation, the term points backward toward Earth.

For another, inward toward Aniara.

The word therefore becomes contested because its reference depends upon speaker position
within social history.

Meaning is not merely dictionary content.

It is coordinated indexing.

A society maintains language by continually repairing these shared references.

12.93 The Failure of Shared Reference

If two groups use the same word with different referents,
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w— "7

and

w — 79,

communication can appear successful while actually diverging.
This is particularly dangerous with political abstractions:

freedom, humanity, home, survival, future.

Disagreement may therefore arise not from different values alone but from different deictic
coordinates.
Before resolving a dispute, one must identify what the words are pointing to.

12.94 Domain-Specific Languages of Survival

Over decades, Aniara will likely generate specialized vocabularies for its own environment.

Maintenance language.

Resource accounting.

Shipboard spatial terms.

New social categories.

New rituals.

New generations.

New pathologies.

New jokes.

New taboos.

New metaphors.

This linguistic differentiation signals that Aniara has ceased to be merely an interruption
of Earth life.

A world develops its own vocabulary when inherited language is no longer sufficient to
coordinate its distinctions.

12.95 The Birth of a Ship Culture

Culture emerges through repeated solutions to recurrent local problems.
Let environmental constraints be C'.
Let repeated practices be P;.
Practices with sufficient viability persist:

selection

Py Piy1.

Over time,

P, — N,

where N becomes norm.
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Norms become stories.

Stories become identity.

Aniara thus develops culture not despite its artificiality but because culture is itself an
adaptive process.

There is no requirement that culture be rooted in soil.

It is rooted in recurrence.

12.96 Culture as Compressed Repair History

We can now state a broader proposition:

Culture is partly the compressed history of repairs that previous generations found worth repeating.

Recipes preserve solutions to food preparation.

Rituals preserve solutions to coordination and meaning.

Laws preserve responses to recurring conflicts, manners preserve interaction protocols,
stories preserve models of danger and virtue, and technical traditions preserve operational
knowledge.

Culture is accumulated repair encoded in transmissible form.

But because conditions change, culture must itself remain repairable.

12.97 Tradition and Mutation

Perfect replication is neither possible nor always desirable.
Let cultural form be ¢;.
Transmission produces

a1 =T(ct) + e,
where ¢; represents reinterpretation, error, innovation, or environmental adaptation.
If
€ = 0

forever, culture cannot adapt.
If

€]
is too large, identity may dissolve.
Cultural persistence therefore occupies an intermediate regime:
0< ‘Et‘ < €max-

Enough stability to preserve distinction, and enough variation to permit repair.
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12.98 The Continuation Window

This suggests a general concept.

A persistent system must remain within a continuation window bounded by rigidity and
dissolution.

Let structural variation per interval be v.

If

U < Unin,
the system becomes too rigid to adapt.
If

U > Umax,
the system loses identity faster than it can repair.
Continuation requires

Umin < U < Unax-

Aniara’s society must therefore change enough to survive while remaining coherent enough
to remain a society.
The same applies to organisms, institutions, languages, theories, and identities.

12.99 Formal Result: The Normalization Proposition

Proposition 12.1 (Normalization Under Persistent Disturbance). If a persistent environ-
mental condition cannot be repaired and an adaptive system can modify its expectation
baseline, then sufficiently successful adaptation tends to reduce perceived discrepancy without
necessarily improving the external condition.

Proof. Let external state remain fixed at z*, while discrepancy is
Dt = d(.’E*, bt)
Assume adaptive dynamics modify baseline according to
bit1 = by + a(z” —by), 0<a<l.
Then
bt — z*
as t — oco. Therefore

Dt = d(l'*, bt) — 0.

Since z* remains unchanged, reduction in discrepancy results from baseline adaptation
rather than environmental improvement. O
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12.100 Formal Result: The Historical Hysteresis Proposition

Proposition 12.2 (Historical Hysteresis). A system adapted to a persistent disturbance
need not return to its original state when the disturbance is removed.

Proof. Let initial state be Sy, disturbance produce S, and adaptive repair produce
Sy = R(51).
If repair modifies internal structure, then state transition depends upon history:

St = F($t7 Ht)

Removing the original disturbance changes x; but does not erase H; or reverse structural
modifications contained in S5. Therefore

Sy 2% 5y

need not satisfy

S3 = Sp.

Hence the system exhibits hysteresis. O

12.101 Formal Result: The Cultural Persistence Theorem

Theorem 12.3 (Cultural Persistence Through Transformation). A cultural distinction can
persist despite replacement of its material carriers if transmission preserves the relational
differences necessary for its identification.

Proof. Let cultural distinction d; be instantiated in carrier S;. Transmission operator T
produces

diy1 = Ti(dy)

in carrier Siiq.
Let identity criterion ~ depend upon preserved relational structure Q(d), rather than
material carrier identity. If for every transmission,

Q(dt41) ~ Q(dy),
then by transitivity,
dt+n ~ dy
even when
St+n nsS; = a.

Therefore material replacement does not entail loss of cultural identity. O
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12.102 Formal Result: The Intergenerational Reachability
Principle

Proposition 12.4 (Intergenerational Reachability). Present actions possess intergenerational
ethical significance when they irreversibly alter the reachable sets of future agents.

Proof. Let current policy m; alter environmental state from x; to z;41. Future agent j begins
from inherited state xy4,, whose reachable set is

R; ($t+n)'

If alternative present policies m, and 7, yield

a b
Re £ R,

then current choice affects future agency. If the alteration is irreversible before j can
act, the future agent cannot restore the excluded alternatives. Therefore present action
exercises asymmetric control over future reachability and acquires intergenerational ethical
significance. O

12.103 Formal Result: The Recursive Identity Theorem

Theorem 12.5 (Recursive Identity). A distinction can maintain identity across change
when repeated repair preserves a specified invariant within an admissible tolerance.

Proof. Let states be

Lo, X1y, Tn

and disturbances produce transitions repaired by operators R;:

Tt41 = Rt(!L‘t, 615)

Let identity invariant be I(x), with tolerance €, such that

d(I(ze41), I(1)) < €
for every repaired transition. If the accumulated variation remains within the equivalence
relation defining identity,
o ~ Tn,

then the distinction persists despite local change. Identity therefore consists not in static
state equality but in recursively maintained invariant structure. ]

12.104 Formal Result: The Continuation Window

Proposition 12.6 (Continuation Window). For adaptive persistent systems there may exist
both a minimum and maximum viable rate of structural change.
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Proof. Let environmental change require adaptation rate at least vpyy. If

V < Umin,

the system cannot repair disturbances rapidly enough and exits its admissible region.
Let identity preservation require structural deviation per interval below vmax. If

U > Umax,

the system loses the invariants by which continuation is defined.
Therefore persistence requires an intermediate interval

Umin < U < Umax-

The system must change enough to remain viable but not so rapidly that the relevant
identity relation disappears. O

12.105 The Cruel Success of Adaptation

Twenty years after departure, the most unsettling possibility is not that Aniara has failed to
become a society.

It is that it has succeeded.

People have learned where to sleep, where to gather, whom to trust, what to celebrate,
how to grieve, how to desire, how to work, how to remember, and how to explain the stars.

Children may know no other architecture.

The catastrophic vessel has become ordinary life.

This success is cruel because it demonstrates the extraordinary adaptability of human
beings without undoing the condition to which they adapted.

The passengers survive by becoming inhabitants of their catastrophe.

12.106 The Reflection in the Window

The image of looking through the window and seeing one’s own reflection is therefore
sociologically exact.

At first the window promises an outside.

A destination, a world, a future.

Eventually darkness removes the external scene.

The glass returns the observer’s own image.

The geometry of attention reverses:

world — self.

Aniara becomes a civilization forced to study itself because almost everything else has
become unreachable.

The window remains transparent.

There is simply nothing nearby for it to reveal.
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12.107 From Horizon to Reflection

A horizon ordinarily organizes movement.

It indicates that there is more world beyond the visible region.

Aniara loses the practical horizon.

Its passengers retain vision but lose destination.

The resulting society becomes increasingly reflexive.

Its great object of inquiry is no longer the place toward which it travels.

It is the form of life produced by traveling nowhere.

This is why Aniara is more than an ecological warning or a space tragedy.

It is a sociological experiment in the removal of externality.

The ship cannot export its waste politically, cannot expand territorially, cannot send
dissidents to another continent, cannot obtain resources from colonies, cannot imagine an
untouched frontier, and cannot escape the consequences of its own institutions.

The social system approaches closure.

12.108 The Closed-System Revelation

Earth itself was never truly an open system in the social sense imagined by expansionist
civilization.

Its apparent frontiers merely displaced costs.

Waste moved elsewhere, extraction moved elsewhere, violence moved elsewhere.

Externalities were external relative to institutions, not relative to the planet.

Aniara abolishes this illusion.

There is almost nowhere for consequences to go.

Let system boundary be 95.

An action producing cost ¢ cannot easily export

c— Sexternal .

Instead,

ceS.

The externality returns.
The ship is therefore an intensified model of planetary sociology.

12.109 There Is No Away

The phrase “throw it away” depends upon a social fiction.
Material does not vanish; it moves.
On a sufficiently closed system,

away = elsewhere within the same system.

Aniara makes this materially obvious.
Waste management becomes ontology.
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Every discarded object remains part of the ship’s resource history unless transformed or
expelled.

Earth has the same basic structure at planetary scale.

The difference is that its size allowed societies to confuse distance with disappearance.

12.110 Externalization as False Boundary

Let institution define operational boundary Bj.
Costs outside that boundary are classified as external:

Cexternal =C \ BI-

But ecological boundary Bg may contain both:

B; C Bg.

Thus what is external to the institution remains internal to the ecosystem.
The error is not physical; it is representational.

A narrow diagnostic boundary hides costs that remain causally active.
Aniara’s closed environment forces the diagnostic boundary to expand.
The whole ship matters.

12.111 Planetary Admissibility

This provides a direct correspondence with admissibility theory.
A subsystem can remain locally viable while degrading the larger system on which it
depends.
Let subsystem S; satisfy
x; € Aj,

while its activity pushes global state

X ¢ Ag.

Then local success contributes to global failure.
This is possible whenever

A £ Ac.

Sustainable organization therefore requires hierarchical admissibility:

Alocal N AglobaL

The local activity must remain compatible with the continuation conditions of the
containing system.
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12.112 The Hierarchical Admissibility Condition

For nested systems

SlCSQC"'CSn,

an action a is hierarchically admissible only if

n
ac ﬂ .Ak
k=1

A profitable action can therefore be economically admissible while ecologically inad-
missible; a politically convenient action can be institutionally admissible while socially
destabilizing; a pleasurable action can be individually admissible while threatening collec-
tive maintenance; a technologically successful intervention can violate long-term planetary
viability.

Aniara’s catastrophe represents failure to preserve these nested boundaries.

12.113 The Ark as Model of Earth

The irony is complete.
Aniara is constructed as an escape from a damaged Earth.
Yet once lost, the vessel becomes a smaller and harsher version of Earth itself.
Finite resources.
Bounded habitat.
No external refuge.
Dependence upon maintenance.
Intergenerational transmission.
Ecological limits.
Political conflict.
Cultural memory.
Technological mediation.
The ark does not escape planetary conditions.
It compresses them.
The passengers flee one closed world only to discover closure more visibly in another.

12.114 The Great Escape That Was Not

The title “The Great Escape” therefore acquires a deeper ambiguity.
Escape was imagined spatially:

bad world — new world.

But if the structures that produced catastrophe travel with the passengers, geographic
relocation does not guarantee social transformation.

Let destructive institutional dynamics be D.

Then:
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EFE+D— A+ D.

Changing environment £ — A while preserving D can reproduce analogous failures.
The problem was never only where humanity lived.
It was how humanity organized continuation.

12.115 No External Paradise

This eliminates the fantasy of a clean outside.

Mars, another planet, another country, another institution, another technology, another
generation, another ideology: the belief that somewhere else will solve the problem can defer
examination of the processes carried into that elsewhere.

Sometimes relocation is genuine repair; sometimes the environment is the problem.

But relocation is not logically equivalent to transformation.

new substrate & new dynamics.

A system can reproduce itself across substrates.

12.116 The Portable Catastrophe

A civilization therefore carries part of its catastrophe inside its organizational rules.
Let state evolution be

Tt4+1 = F(CCt,I),

where I denotes institutional structure.
Changing physical environment from F; to Fo while retaining I may preserve relevant
dynamics:

F(Ey,I) ~ F(Ey,I).

Aniara becomes an experiment in whether humanity can distinguish environmental
catastrophe from the social mechanisms that generated it.
If it cannot, exile becomes repetition.

12.117 The Aftermath as Revelation

The aftermath therefore reveals what the emergency concealed.

At first the passengers ask how to survive being lost.

Twenty years later the deeper question is what kind of society their survival has produced.

The catastrophe has become a selection pressure.

It has amplified some institutions, destroyed others, created new norms, and changed
language, memory, bodies, temporal horizons, and the meaning of home.

The aftermath is not empty time following the real event.

It is the period in which the event becomes structure.
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12.118 Catastrophe as Structure

We can now distinguish:

Cevent

from

C'stlructure .

An event catastrophe is a bounded disturbance.

A structural catastrophe is a persistent organization of constraints generated by the
disturbance and subsequent adaptation.

Even when the initiating event ends,

Cevent — 07

its structural consequences may satisfy

Cstructure > 0.

This explains why societies can remain shaped by catastrophes long after direct witnesses
disappear.

The event becomes institutions, inequalities, narratives, borders, debts, taboos, infras-
tructures, and memories.

12.119 The Inheritance of the Aftermath

Eventually nobody remembers the beginning.

The catastrophe remains only through its descendants.

A law, a ritual, a damaged machine, a forbidden room, a story about Earth, a word
whose original referent has disappeared, a scar on the vessel, a social hierarchy created during
the emergency, a song.

At that point the distinction between catastrophe and culture becomes difficult to draw.

The society is partly made of what happened to it.

This is true of Aniara. It is also true of every historical society.

12.120 The Problem of Release

If an inherited repair no longer serves its original function, how does a society release it?
This is harder than creating a rule.
A rule accumulates dependencies: people organize lives around it, and identity attaches
to it.
Removing it can destabilize structures that did not exist when the rule began.
Thus repair of inherited repair requires another layer:

Ro — Rl(RO).

This is recursive institutional correction.
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A society capable of continuation must therefore possess not merely traditions but
mechanisms for retiring traditions.

12.121 Institutional Apoptosis

Biology offers a useful analogy.
Multicellular organisms require not only cell growth but programmed cell death.
A structure that cannot terminate when no longer useful can become pathological.
Institutions may require an analogous capacity.
Let institution I have continuation warrant

Wi (t).
If

Wi(t) <0

persistently, the system should possess a mechanism

I —o

or

I—-1T.

Institutional resilience therefore requires controlled death as well as preservation.
A civilization unable to retire obsolete structures accumulates institutional debris.

12.122 Forgetting as Apoptosis

Selective forgetting can perform a similar role culturally.

Perfect memory is not always desirable: some distinctions should cease governing the
present, grievances can become self-perpetuating, emergency categories can outlive emergen-
cies, and inherited shame can become identity.

The question is not whether to remember everything forever.

It is whether the society can distinguish between memory required for correspondence
and memory whose continued authority has become destructive.

Thus cultural health requires both archive and release.

12.123 Preserve the Record, Release the Command

A useful distinction is:

remembering that IV existed

versus

remaining governed by N.
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A society can preserve historical information while refusing continued normative authority.
This allows memory without captivity.
The archive says:

this happened.

Tradition says:

therefore continue doing this.

The inference from the first to the second requires justification.
History alone does not provide it.

12.124 The Ethics of Cultural Repair

Cultural repair therefore requires three operations.

Preservation retains distinctions worth remembering.

Revision changes practices whose function remains but whose form has become maladap-
tive.

Release allows obsolete structures to terminate.

These can be represented:

P(d) =d,
R(d) = d*,
L(d)=o

A healthy culture must be capable of all three.

Pure preservation becomes rigidity, pure revision becomes instability, and pure release
becomes amnesia.

Continuation requires composition.

12.125 The Aftermath and the Theory of Repair

Aniara now reveals the broader theoretical structure with unusual clarity.

A catastrophe destroys distinctions; repair preserves some; memory transmits them;
institutions stabilize them; traditions compress them; new generations reinterpret them.
Some become identities, some become burdens, some become obsolete, some fail, and some
must be released.

The entire social process can be written schematically:

distinction — disturbance — repair — persistence — identity — new disturbance.

There is no final equilibrium; continuation is recursive.
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12.126 The Society That Cannot Arrive

The passengers once understood Aniara through destination.
Its purpose was teleological:

ship = that which takes us there.

After twenty years, this definition becomes absurd.

The ship does not arrive; yet society continues.

The absence of arrival forces a different ontology.

A process need not culminate in a final state to possess structure.

Life itself does not justify every moment by eventually reaching a permanent destination.
Organisms persist, cultures persist, relationships persist, thought persists.

They are maintained trajectories.

Aniara becomes an involuntary lesson in process ontology.

12.127 Continuation Without Telos

Let trajectory be

v:[0,T] — X.

A teleological interpretation assigns value primarily to terminal state:

V() = V(1))

A continuation-based interpretation evaluates the trajectory itself:

Then a trajectory can possess value even if no final paradise exists.

This does not make death irrelevant; it changes the location of value.

The passengers need not reach a destination for their relationships, knowledge, art,
memory, care, and experiences to have existed.

12.128 The Final Insult to Progress

Aniara therefore attacks a deeply modern assumption: that history is justified by arrival.

Progress narratives imagine that suffering can be redeemed by the better world it helps
produce.

Aniara removes the better world.

What remains?

If present life had value only as an instrument toward future achievement, then terminality
annihilates value.

But if some values are immanent to lived relations, then terminality changes their horizon
without making them unreal.



280

A friendship does not become worthless because both friends eventually die, a theorem
does not become false because nobody remembers it forever, and a song does not become
meaningless because it ends.

12.129 Finitude and Value

Suppose value requires infinite persistence:

V(z)>0=T(x)= occ.

Then almost every human achievement has zero value.
This criterion is implausibly strong.
A finite process can have positive value:

and

Aniara’s tragedy therefore cannot be reduced to finitude alone.

Its tragedy lies in the destruction of reachable possibilities, the violence of involuntary
constraint, the loss of worlds, and the suffering produced by those losses.

Mortality is part of the condition; it is not the entire explanation.

12.130 The Twenty-Year Question

After twenty years, the question is no longer whether the passengers will recover the world
they lost.

They will not; the question is whether they can stop measuring every remaining life
exclusively against that absence.

This is the boundary between mourning and permanent captivity to loss.

Mourning preserves the significance of what disappeared.

But continuation requires that new distinctions also acquire value.

Otherwise the dead monopolize the living.

12.131 Memory Without Subordination

The challenge is therefore to construct a relation to Earth satisfying both

do not forget

and

do not become unable to live because you remember.

This is not compromise in the weak sense.
It is a two-constraint admissibility problem.
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Let memory fidelity be M, and present viability be V.
The society requires

M 2 Mmin
and

V Z Vmin-

Maximizing one by destroying the other is failure.
The task is to remain inside their intersection:

A=Ay NAy.

12.132 The New Admissible World

Aniara cannot restore its old admissible region.
Let terrestrial viability region be
Ag.
That region is gone.
The task becomes construction of
Au,

an Aniara-specific admissible region.
The new region may be much smaller:

p(Aa) < p(Ag).

Yet if it contains genuine variation, relationship, knowledge, creation, memory, and choice,
it is not empty.

The deepest sociological question is whether the passengers can recognize a constrained
world as a world without pretending that the constraint is freedom.

12.133 The Difference Between Acceptance and Surrender

Acceptance is often confused with surrender.
But the two can be distinguished through reachability.
Surrender abandons reachable improvements:

¥ eR

yet no action is taken.
Acceptance abandons impossible objectives:

¢ R
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so resources can be redirected toward reachable values.
Thus:

Acceptance is epistemically warranted release of the unreachable, not abandonment of the

reachable.

This may be the most mature form of repair available to the inhabitants of Aniara. It
does not consist in recovering hope that Earth might somehow be restored, nor in denying the
reality of its destruction, nor in converting grief into hatred of humanity for having produced
the catastrophe. It cannot be achieved through endless distraction from the conditions of
the voyage, but neither can it be achieved through an endless repetition of explanations
that no longer alter what can be done. Mature repair begins instead with recognition of
the actual reachable set: an acceptance of the distinction between futures that remain
physically imaginable and futures that remain available to the people aboard the ship. Once
that distinction is accepted, action can be redirected toward the possibilities that still exist.
Such action may be radically constrained, and it may be incapable of repairing the original
catastrophe, but it nevertheless remains action rather than fantasy. The inhabitants cannot
recover the world they have lost, but they can still determine, for some interval, what kind
of world will exist within the conditions that remain.

12.134 The Aftermath Ends Only When Memory Ends

Yet even this transformation cannot prevent the eventual trajectory of the vessel and its
population. Bodies age, technological systems degrade, repairs accumulate upon previous
repairs, and the population gradually diminishes. Aniara remains a finite material system
regardless of how successfully its inhabitants transform the meaning of their condition. Social
adaptation can reorganize relationships to loss, time, memory, obligation, and purpose,
but it cannot abolish the material limits within which those adaptations occur. The
aftermath therefore approaches another boundary. What began as the collective experience of
thousands becomes the experience of progressively fewer survivors, and with that demographic
contraction the structure of the problem changes once again.

A society organized for thousands cannot simply become the same society at a smaller
numerical scale. Institutions designed for thousands begin to lose their function when only
hundreds remain, and arrangements that remain intelligible among hundreds may become
absurd when the population has fallen to dozens. Eventually even the concept of institution
becomes difficult to sustain, because institutions presuppose a certain density of social
relations, differentiated roles, recurrent practices, and enough participants to reproduce
them across time. The progressive disappearance of the population therefore does more
than reduce the number of people aboard the vessel. It erodes the relational substrate
through which the population had constituted itself as a society. At some point the central
problem is no longer the sociology of catastrophe, because the catastrophic event belongs
to an increasingly distant past. Nor is it simply the sociology of adaptation, because the
social structures performing the adaptation are themselves disappearing. It becomes instead
a sociology of disappearance: an inquiry into what happens when a social world becomes
aware that it is approaching the conditions under which it can no longer reproduce itself.

This terminal condition produces questions unlike those generated by ordinary mortality.
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Every society knows that its individual members will die, but social life ordinarily places
those deaths within structures presumed to continue beyond them. Archives are maintained
because someone may read them later; testimony is preserved because another person may
hear it; knowledge is taught because another generation may inherit it; rituals are repeated
because repetition connects the dead, the living, and the not-yet-born. Even individual death
therefore occurs within a temporal structure extending beyond the individual. The terminal
society aboard Aniara gradually loses this assumption. Its inhabitants must confront not
merely the prospect of their own deaths but the approaching disappearance of the social
world within which death, inheritance, testimony, and remembrance had acquired their
meanings.

The problem of preservation consequently becomes increasingly strange. What should be
preserved when there may be no descendants to receive what has been preserved? What
does an archive mean when the probability of a future reader approaches zero? What does
testimony mean when there may eventually be no audience capable of receiving it? Writing
itself acquires an altered temporal structure when the writer can no longer reasonably assume
that another human being will encounter the text. Under ordinary conditions, inscription
projects a distinction into the future: something is written because its survival beyond
the present observer remains meaningful. On Aniara, that prospective relation gradually
collapses. The archive may survive physically while the interpretive community for which it
was an archive disappears.

Yet this does not immediately make preservation meaningless. Indeed, the approach
of extinction may intensify the importance of memory precisely because memory becomes
one of the last mechanisms through which the social world continues to exist. A distinction
need not survive forever in order for its preservation to matter now. Testimony can remain
meaningful to the final community even if no remote posterity will inherit it, just as ritual
can remain meaningful even when those performing it know that the chain of repetition will
eventually end. The terminal archive therefore ceases to be merely a message addressed
to an indefinite future. It becomes part of the machinery through which the remaining
present preserves its relation to its own past. Memory no longer guarantees continuation,
but it can temporarily preserve the distinctions through which continued existence remains
recognizably human.

This is why the aftermath does not truly end when the original catastrophe recedes into
history. It persists for as long as there remains someone for whom there is a meaningful
distinction between the world before the catastrophe and the world that followed it. The
aftermath is carried by memory. As the population contracts, however, the number of
carriers contracts with it. Memories disappear with their observers, shared references lose
the communities capable of interpreting them, and institutions lose the participants whose
recurrent actions made them institutions rather than abandoned structures. Eventually
the contraction reaches the level of the social field itself. There may still be bodies, rooms,
machines, records, and material traces, but fewer and fewer relations remain through which
these things participate in a common world.

The terminal problem of Aniara therefore extends beyond death in its ordinary biological
sense. It concerns the progressive disappearance of the social field within which death
itself once possessed a shared meaning. When the final observer disappears, what is lost
is not merely another individual consciousness but the last living relation among memory,
testimony, institution, history, and anticipated future. Matter may remain aboard the vessel,
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and inscriptions may survive their authors, but the network of distinctions through which
those remnants constituted a human world will have ceased to reproduce itself. The final
stage of Aniara is therefore not simply the death of its inhabitants. It is the extinction of the
system of relations through which there could still be an “after” to the catastrophe at all.



Chapter 13

Dining on Ashes: Scarcity,
Senescence, and the Sociology of a
Dying Society

13.1 When Continuation Itself Begins to Contract

There is a profound difference between living in a damaged society and living in a society
that is disappearing. A damaged society may still imagine recovery. Its institutions remain
oriented toward descendants. Schools prepare children for adulthood. Archives assume
future readers. Infrastructure is maintained because tomorrow is expected to contain
users. Political disagreements matter because there will be later consequences. Even grief
participates in continuation: the dead are remembered by those who remain, and those who
remain expect eventually to be remembered by others. A dying society experiences a more
radical transformation. Its problem is no longer merely

Tt ¢ Apreferreda

nor even

Tt € Adamaged .

Instead the admissible region itself begins to contract:

A1 C A

The set of states from which collective continuation remains possible becomes smaller
with time. Aniara therefore enters a new regime. The passengers are no longer merely
displaced inhabitants adapting to permanent exile. Their social world begins to lose the
density, redundancy, knowledge, energy, biological capacity, and institutional complexity
required to reproduce itself. This distinction can be represented through the difference
between state degradation and reachability degradation. State degradation means

V(1) < V(we).

Reachability degradation means

285
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PR (zt41)) < p(R(x4)).

The second is more severe. A poor present may still contain a rich future. A comfortable
present may already have lost most of its future. The sociology of terminal decline therefore
cannot be read directly from current welfare. What matters is not merely how people are
living now, but what kinds of tomorrow their present state still permits.

13.2 Dining on Ashes

The image of dining on ashes captures this transformation with unusual precision. Ash
is residue. It is what remains after a structure capable of sustaining distinction has been
destroyed by transformation. Wood possesses grain, cellular structure, stored chemical
energy, shape, mechanical properties, and biological history. Combustion releases much of
this organized potential. The residue remains materially real, but the space of transformations
available from it has changed. If original structure is .S, and destructive transformation is D,
then

D(S) = S,

where

PR(S)) < u(R(S)).

The ash is therefore not nothing. It is diminished reachability. To dine on ashes is to
consume what remains after the future-producing capacity of a system has already been
spent. This makes the metaphor sociologically powerful. A declining civilization can continue
consuming artifacts, institutions, memories, technologies, and resources inherited from an
earlier period even after losing the capacity to reproduce them. The lights still work. The
books still exist. The machines still run. The corridors remain pressurized. The songs can
still be played. The language continues to be spoken. But the processes that generated and
maintained these things may already be disappearing. The civilization lives from inherited
structure.

13.3 Capital Without Reproduction

This distinction resembles the difference between possessing capital and possessing the
capacity to reproduce capital. Let inherited stock be

K.

Ordinary continuation requires investment sufficient to compensate for depreciation:

Kt+1 = Kt + It - 5Kt
If

I > 6Ky,



287
capital can remain stable or grow. If instead

I < (5Kt,

then

K < K.

The society may nevertheless appear functional for a long time because

K > 0.

This creates a dangerous perceptual lag. The civilization continues consuming services
generated by accumulated capital while quietly failing to reproduce the conditions that
make those services possible. The decline therefore remains partially hidden. A functioning
machine does not prove the existence of someone capable of rebuilding it. A functioning
institution does not prove the existence of a generation capable of replacing its personnel.
A functioning archive does not prove the existence of future readers. A functioning society
does not prove social reproducibility.

13.4 The Reproduction Test

We can therefore distinguish operational viability from reproductive viability. A system is
operationally viable at time ¢ if

a:tGA.

It is reproductively viable if its current processes are capable of producing future states
that remain admissible:

Ir  such that x4, € A

for the relevant continuation horizon. Thus:

A system can be alive without being capable of reproducing the conditions of its life.

This is true biologically, institutionally, technologically, economically, and culturally.
Aniara increasingly occupies this strange interval. It remains alive. Its continuation machinery
is failing.

13.5 Senescence as Loss of Repair Capacity

Aging can be interpreted as a changing relation between disturbance and repair. Let
disturbance load be

D(t)7

and repair capacity be
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R(1).

A young robust system often satisfies

R(t) > D(t).

Damage occurs but is repaired. As the system ages, repair capacity may decline while
accumulated damage increases:

@< @>O
dt ’ dt ’

Eventually the margin

approaches zero. When

M(t) <0,

damage accumulates faster than repair can remove it. Senescence is therefore not simply
the passage of time. It is the progressive loss of repair surplus.

13.6 Social Senescence

Societies can undergo an analogous process. Institutions require maintenance. Technical
systems require specialists. Educational systems require teachers. Archives require curators.
Political systems require legitimacy. Languages require speakers. Scientific traditions require
practitioners. Infrastructure requires replacement. Families require generational renewal.
Let total social repair capacity be

Rs(t).

Let maintenance demand be

DS(t).

Then collective continuation depends upon

Rg(t) = Ds(t).

A declining population can push this inequality toward failure even when per-capita
competence remains unchanged. There are fewer people available to maintain the same
inherited complexity.

13.7 The Complexity Burden

Suppose Aniara contains N technical subsystems. Each subsystem ¢ requires maintenance
effort
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my;.

Total maintenance demand is

N
M = z:mZ
i=1

If population is P;, then average maintenance burden per capable person is approximately

M
by = —.
t i2)
As
Pt l/v
we obtain
by 1.

This creates a demographic-complexity trap. The technological inheritance of a large
population may become impossible for a smaller population to maintain. The system
therefore cannot simply preserve all inherited complexity. It must simplify.

13.8 Complexity Triage

Terminal societies must decide which systems deserve continued maintenance. Let subsystem
set be

S:{Sl,...,sn}.

Each subsystem has maintenance cost ¢; and continuation contribution v;. Under resource
budget By, the society faces

max E ViZ;
A

subject to

Z cizi < By,
i

where

Zi € {0, 1}.

But this apparently simple optimization problem conceals dependencies. Life support
may depend upon power. Power may depend upon cooling. Cooling may depend upon
control systems. Control systems may depend upon computing. Computing may depend
upon specialists. Specialists may depend upon medical systems. Medical systems may
depend upon manufacturing. Thus the dependency graph is not additive.
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13.9 The Dependency Graph

Let technical civilization be represented as directed graph

G=(V,E),

where edge

Si—>8j

means that subsystem s; depends upon s;. The value of maintaining s; is therefore partly
determined by the downstream systems it supports. A seemingly minor component may
have enormous systemic importance if it occupies a critical cut set. If removal of node s,
disconnects life support from required resources, then

Sk

has high structural centrality even if it appears mundane. This is why terminal decline
often reveals the hidden architecture of civilization. The glamorous systems are not necessarily
the essential ones.

13.10 Invisible Maintainers

Stable societies frequently render maintenance socially invisible. Attention is directed toward
novelty. Builders are celebrated. Inventors are remembered. Expansion produces visible
achievements. Maintenance merely prevents visible deterioration. Its success is therefore
paradoxical: when maintenance works perfectly, nothing happens. Let failure visibility be

Ve >0,
while successful maintenance produces

VMQO.

The maintainer’s accomplishment is the absence of catastrophe. This asymmetry encour-
ages systematic undervaluation. Aniara cannot afford such blindness. In a closed system,
maintenance becomes one of the central political activities because there is no replacement
civilization waiting outside the hull.

13.11 Maintenance as Governance

Political theory often concentrates on distribution:

Who gets what?

A terminal system must add another question:

Who keeps what functioning?
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Distribution without maintenance consumes inherited stock. Maintenance without
distribution can generate hierarchy and resentment. Thus governance must jointly solve

G= CTYallocation + Gmaintenance-

The second becomes increasingly dominant as the ship ages. The political center of
gravity shifts from expansion to preservation.

13.12 The End of Growth Politics

Growth-oriented societies can defer difficult distributional conflicts because tomorrow’s larger
output may accommodate multiple claims. If total resources grow:

Rt+1 > Rt,

then competing groups can sometimes all receive more. Terminal societies face the
opposite condition:

Ryp1 < Ry.

Politics becomes subtractive. The question is no longer merely who receives new resources.
It becomes:

Who loses what first?

This changes the emotional and institutional character of politics. Every allocation
decision becomes visibly exclusionary.

13.13 Subtractive Politics

Suppose available resource is

Rta

with claims

Cl+"'+Cn>Rt.

Then no allocation can satisfy every claim. Scarcity becomes structurally unavoidable:

di A; < C;.

Political disagreement can therefore persist even under perfectly competent administration.
There may be no allocation that avoids harm. This is important because societies often
interpret unavoidable loss as evidence of betrayal. In terminal conditions, governance must
distinguish preventable injustice from mathematically unavoidable insufficiency.
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13.14 Scarcity and Moral Injury

Scarcity becomes psychologically devastating when agents are forced to choose between
values they regard as independently obligatory. Suppose a physician possesses resources
sufficient to save either person a or person b, but not both. Then

R<Ca+0b.

Any action violates a valued obligation. This creates moral residue. The decision may be
rational. It may even be ethically defensible. Yet the agent can still experience guilt because
the rejected value does not disappear merely because satisfying it was impossible. Terminal
societies therefore accumulate not only material debt but moral injury.

13.15 The Tragedy of Correct Decisions

A particularly cruel feature of constrained systems is that correct decisions can produce
terrible outcomes. Suppose action a* maximizes expected continuation:

a* = argmaxE[V | a].
a
If every available action has negative consequence,
V(a) <0 Va,
then even

a*

produces harm. Observers may later see only the harm. But decision quality must be
evaluated relative to the available set:

a* S R(ﬂft)

This is why reachability is ethically indispensable. Judgment without reconstructed
alternatives confuses tragedy with incompetence.

13.16 Triage

The medical concept of triage generalizes naturally. Under unconstrained resources, aid
can be offered according to need. Under severe scarcity, resources must also be allocated
according to expected effect. Let intervention ¢ have cost

&)

and expected benefit

A crude efficiency measure is
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b
=
Ci

But human societies resist reduction to this ratio because persons are not interchangeable
resource projects. Triage therefore exposes the collision between optimization and dignity.
The system asks:

Where does this resource preserve the most continuation?

The person asks:

Why is my life the one being abandoned?

Both questions are real.

13.17 Optimization Without Innocence

There is no neutral algorithm that dissolves this conflict. Even an optimization rule contains
normative assumptions. To maximize total life-years differs from maximizing number of
lives. To prioritize the youngest differs from prioritizing the sickest. To preserve specialists
differs from random allocation. To preserve social stability differs from equal treatment. Let
objective functions be

JiJas ey T

Then generally,

arg max .J; # argmax Jj.

The mathematics can identify consequences of values. It cannot eliminate the need to
choose among values.

13.18 The Politics of Essential Personnel

Aniara’s technological dependence creates another problem. Some individuals may become
structurally irreplaceable. Suppose specialist p maintains subsystem s, and no other person
possesses required knowledge k;. Then

p — ks — s — life support.

The individual acquires systemic importance disproportionate to ordinary egalitarian
assumptions. Should this person receive additional resources? From a continuation perspec-
tive, perhaps yes. From a distributive perspective, this creates hierarchy. Scarcity converts
knowledge into political power.

13.19 Knowledge Bottlenecks

Let knowledge domain k be held by
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n

persons. Redundancy is approximately increasing in ng. When

nk=1,

knowledge possesses a single point of failure. If the holder dies before transmission,

k— o.

The loss may propagate through dependent systems. Thus educational redundancy
becomes a survival requirement. A civilization that optimizes only for present efficiency may
become catastrophically fragile.

13.20 Redundancy Is Not Waste

Under ordinary economic reasoning, duplicated capability may appear inefficient. Why train
five people to perform a task one person can perform? Because robustness has value. Let
probability that an individual remains available over interval T" be p. If one specialist exists,
knowledge survival probability is

P =p.

If n independent specialists exist,

Po=1-(1-p)"

Thus redundancy increases persistence. Efficiency removes slack. Resilience often requires
slack. Aniara’s decline makes this tradeoff impossible to ignore.

13.21 The Fragility of Optimization

A system optimized for one expected environment may perform poorly under disturbance.
Let design objective be

max F

for efficiency E. Robustness requires performance across state set

Q.

The robust objective instead resembles

max min V(z,w).
we

These objectives differ. Aniara is itself the result of a catastrophic mismatch between
expected trajectory and realized trajectory. Once lost, every subsystem becomes subject to
conditions beyond its intended design horizon. The entire vessel becomes an experiment in
robustness beyond specification.
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13.22 Beyond Design Life

Machines possess expected service lives. Institutions do too, though less explicitly. Aniara’s
indefinitely extended voyage forces systems to operate beyond the temporal assumptions of

their designers. Let design horizon be

Tp.

Actual required horizon becomes

Tar>1Thp.

Then reliability estimates based upon Tp cease to provide adequate assurance. Com-
ponents enter regions where failure modes may be poorly characterized. The same is true
socially. Emergency governance designed for months may behave unpredictably after decades.
Psychological coping mechanisms designed for temporary exile may become pathological
when permanence is undeniable. Time itself becomes a disturbance.

13.23 Temporal Misfit

A system can therefore be well designed for one duration and badly designed for another.
Let fitness be

F(S,E,T),
where T' is operating horizon. Then
F(S,E,T1) >0
does not imply
F(S,E,Ty) > 0.

This is an important correction to static notions of adaptation. The relevant environment
includes duration. A shelter suitable for one night may be intolerable for ten years. A
temporary political restriction may become oppressive if permanent. A coping strategy
useful during shock may inhibit long-term adaptation. Duration changes function.

13.24 Aging Infrastructure

As Aniara ages, failures cease to be independent. One subsystem’s degradation increases
load on others. Let subsystem health vector be

hi = (hi, ..., hy).
Ordinary reliability models may approximate independent failure:
P(F;, Fj) = P(F)P(Fj).

But coupled infrastructure instead satisfies
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P(F; | ) > P(Fj).

Cooling failure damages computation. Computation failure impairs monitoring. Monitor-
ing failure delays repair. Delayed repair accelerates mechanical degradation. The system
develops cascades.

13.25 Cascading Failure

Represent the system by dependency matrix

Aij,

where A;; > 0 measures dependence of subsystem 4 upon j. A disturbance vector &;
propagates approximately as

dt+1 = Adt + 5,5.

If the dominant eigenvalue satisfies

p(4) > 1,
disturbances can amplify through the network. Even if

p(4) <1,

declining repair capacity may effectively increase coupling until formerly containable
failures become systemic. Terminal decline is therefore often nonlinear. For years, nothing
decisive happens. Then several failures reinforce one another.

13.26 The Seneca Asymmetry

Construction and destruction often operate at different speeds. A complex system may
require decades to build and hours to destroy. Let construction rate be

roe,
and potential destruction rate be
rD.
Frequently,
rp > 1rc.

This asymmetry means accumulated order can disappear much faster than it was created.
Aniara’s social and technical world is therefore vulnerable to sudden simplification. One
accident can erase a knowledge domain. One fire can destroy an archive. One epidemic
can remove specialists. One political panic can dismantle institutions built over decades.
Persistence requires protection against asymmetric loss.
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13.27 The Value of Slow Accumulation

Many valuable structures are slow variables. Trust. Expertise. Language competence.
Institutional legitimacy. Scientific traditions. Friendships. Ecological stability. They
accumulate incrementally:

Tyl = x4 + €, le| < 1.

But they may collapse through threshold effects. Trust can disappear after one betrayal.
Expertise can vanish with one death. A language can cross a demographic threshold beyond
which transmission fails. The asymmetry between accumulation and destruction gives
preservation special importance.

13.28 Demographic Contraction
Population decline changes every social ratio. Let population be
P,.
If deaths exceed births,

D; > Bt,

then

Pt+1:_Pt+Bt—Dt<Pt.

But the consequences are not merely numerical. Age structure changes. Dependency
ratios change. Marriage markets change. Occupational specialization changes. Educational
institutions change. Political representation changes. The meaning of family changes. A
society of eight thousand is qualitatively different from a society of eight hundred.

13.29 The Minimum Viable Society

This suggests a difficult question:

What is the minimum population required to sustain a given form of civilization?

There is no single number. The threshold depends upon technology, reproductive
structure, genetic diversity, automation, knowledge storage, ecological conditions, institutional
complexity, and acceptable quality of life. Let viable population threshold be

Pmin :F(T7G7K7A7E7I)a

where T is technology, GG genetic diversity, K distributed knowledge, A automation, F
environment, and [ institutional organization. As these variables degrade, P, may rise
precisely while actual population falls.
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13.30 The Viability Crossing

Collective extinction risk becomes acute when

P < Pmin(t)-

But because

P, min

itself changes, the threshold can move. Suppose automation initially lowers required
population. Then automation degrades. Specialists disappear. Technical complexity becomes
harder to maintain. Therefore

dpmin

0
i

while
dP
dt
The curves approach one another. The moment they cross marks a qualitative phase tran-

< 0.

sition. The society may still contain living individuals. But autonomous social reproduction
has become impossible.

13.31 Collective Death Before Individual Death

This yields a disturbing distinction. A society can die before its last member dies. Let social
system require institutions
I,... I,

If enough of these cease functioning,

Ssociety — SsurvivorS7

even though

P > 0.

The remaining persons are no longer participants in a self-reproducing social order of
the previous kind. They are survivors of one. Collective death is therefore not identical to
biological extinction.

13.32 Institutional Extinction

Institutions can also go extinct individually. A school disappears when there are no teachers or
students. A court disappears when no one recognizes its jurisdiction. A language disappears
when no competent speakers remain. A scientific discipline disappears when nobody can
reproduce its methods. A religion disappears when no community performs its distinctions.
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Thus institutional existence depends upon recursive enactment. Let institution I exist at
time t only if agents perform reproducing operations

Ry ().
Then
Ri(t)=0
for sufficient duration implies
I — o

Institutions are processes masquerading as nouns.

13.33 The Last Practitioner

There is something uniquely poignant about the last practitioner of a tradition. The last
speaker of a language. The last technician who understands a machine. The last priest who
knows a ritual. The last musician who can perform a composition. The last historian who
remembers the archive’s organization. Before that person dies, the distinction still exists as
living competence. Afterward, perhaps only records remain. Let embodied competence be

Kg.
Recorded description is
Krg.
Generally,
Kr # Kg.

A manual about violin playing is not violin playing. A grammar is not a speech
community. A technical diagram is not practical expertise. Some knowledge exists only
through enactment.

13.34 Tacit Knowledge

Let total competence be

K = Kexplicit + Kiacit-

Explicit knowledge can be represented symbolically. Tacit knowledge is embedded in
practice, perception, timing, bodily skill, contextual judgment, and accumulated experience.
Transmission of explicit knowledge may require only records. Transmission of tacit knowledge

requires interaction:

expert — apprentice.
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Thus the death of experts can destroy information even when every document survives.
A civilization is not reducible to its library.

13.35 The Library Without Readers

This brings Aniara to one of its most severe epistemological problems. Suppose the archive
remains intact. Let total recorded information be
I 4> 0.

But the number of competent interpreters approaches zero:

Nr — 0.

Then effective information approaches

Ieffective = f(IAu NR7 KR)

If no agent can decode the archive,

Ieffective —0

for practical purposes. Information is relational. A distinction stored without any possible
discriminator is physically instantiated but socially dead.

13.36 The Reader Is Part of the Archive

Preservation therefore requires more than preserving text. It requires preserving the inter-
pretive chain. A document in language L assumes knowledge of L. A mathematical proof
assumes notation. A technical manual assumes concepts. A database assumes schema. A
program assumes architecture. A ritual text assumes context. Thus every archive possesses
hidden dependencies. Let archived object be a. Its recoverability depends upon prerequisite
set

P(a) =A{p1,-...pn}.

If critical prerequisite p, disappears, then

a

may become unreadable despite remaining physically intact.

13.37 Interpretive Dependency

We can therefore model an archive as a graph rather than a collection. Let nodes represent
artifacts and interpretive competencies. Edges represent prerequisites. Then archival
robustness depends upon connectivity from future reader to artifact meaning. A perfectly
preserved node isolated from all interpretive paths is functionally lost. This yields a stronger
preservation principle:
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’To preserve knowledge is to preserve a future path from representation to understanding.

Aniara’s declining population progressively destroys those paths.

13.38 The Compression Crisis

As the number of available teachers declines, the society may attempt to compress knowledge.
Instead of maintaining ten specialists, write a manual. Instead of teaching a five-year
apprenticeship, create a condensed curriculum. Instead of preserving an entire archive,
preserve summaries. Compression reduces transmission cost. Let original information be K,
compressed representation be

C(K).
Transmission cost may satisfy
c(C(K)) < c(K).
But compression risks losing distinctions:

I(C(K); K) < H(K).

The terminal society therefore confronts an information-theoretic tragedy. It must
compress because it is dying. Compression may accelerate what is lost.

13.39 The Canon

One response is canon formation. When a society cannot preserve everything, it identifies a
subset as essential:

C*CK.

The canon may contain technical knowledge required for survival, historical records re-
quired for identity, artistic works regarded as exemplary, moral teachings, scientific principles,
and practical instructions. Canon formation is therefore a scarcity response. It is not merely
aesthetic judgment. It is cultural triage.

13.40 Canonization as Loss
Every canon creates an outside. If
7] < |K],

then some material is excluded. Over generations, excluded material may disappear.
Thus the statement

these works must be preserved
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implicitly increases the probability that other works will not be. Canonization creates
persistence through selective forgetting. This is why cultural memory always contains politics.
The question

What are we?

becomes operationalized as

What do we spend our remaining capacity preserving?

13.41 The Last Curriculum

Imagine education aboard a shrinking Aniara. A child cannot learn everything previous
generations learned. There are fewer teachers. Less time. Fewer institutions. Perhaps shorter
expected lifespans. The curriculum contracts. Let teachable capacity be

Cr(t).
Let inherited knowledge be
K.
If
K > CT(t),

selection is unavoidable. The society must decide which knowledge remains generative
enough to justify transmission. This is not simply a question of importance. Some knowledge
has high dependency value because it permits reconstruction of other knowledge.
13.42 Generative Knowledge
Suppose knowledge item k; allows derivation of set

D(k;).
Then preservation value may depend upon
V (ki) oc | D (k)|

Fundamental principles may therefore be more valuable than isolated facts under extreme
compression. Mathematics. Basic physics. Logic. Language. Scientific method. Repair
principles. General engineering concepts. These can regenerate specific knowledge. A
terminal curriculum should therefore favor generative compression where possible.

13.43 The Seed Library of Civilization

One might imagine constructing a minimal cultural seed:
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K seed

such that, given adequate future resources,

Kseed — K/

where K’ recovers a substantial region of lost capability. This resembles a compressed
basis. If civilization’s knowledge space is K, seek basis vectors

{bi,...,bm}
with

m < dim K

but large reconstruction power. The project is impossible in perfect form because culture
is not a linear vector space. Yet the intuition remains useful. When preservation capacity
contracts, save not merely conclusions but methods capable of producing new conclusions.

13.44 Methods Over Answers

An answer solves one problem. A method may solve a family. If fact f has value

V(f),

and method m can generate

then

may exceed the sum of individual stored answers because the method remains adaptable
to unknown future problems. This connects directly to the distinction between representation
and generative constraint. The most valuable inheritance may not be a complete model of
the past. It may be a compact system for producing warranted models of whatever future
remains.

13.45 The Last University

Eventually, however, even generative knowledge requires a community. Science is not merely
a set of propositions. It is a social institution of criticism, replication, disagreement, training,
instrumentation, memory, and revision. If the community becomes too small, these functions
collapse. Let scientific reliability depend upon

Q@=F(N,D,C,R),
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where N is number of practitioners, D diversity of expertise, C criticism, and R replication
capacity. As these decline,

Ql.

The last scientist may know a great deal. But science as a self-correcting institution can
disappear before scientific knowledge disappears.

13.46 Epistemic Senescence

This produces epistemic aging. A healthy knowledge system detects errors. Let error
generation rate be

€t,
and correction rate be
Ct.
Epistemic stability requires
Ct 2> €t
As institutions decline,
Ct \L .

Errors accumulate. Records become corrupted. Misinterpretations persist. Superstitions
become harder to challenge. Technical procedures drift. Thus the society’s model of itself
can deteriorate precisely when accurate models become most important.

13.47 Repair of Belief

The correspondence with repair theory is exact. Beliefs are distinctions subject to disturbance.
Observation, criticism, experiment, and argument function as repair operators. Let belief
state be B;. Evidence E; produces correction

Biy1 = R(By, Ey).

If repair institutions disappear, then

R — 0.

Belief systems become increasingly path dependent. The death of epistemic institutions
is therefore a loss of cognitive repair capacity at collective scale.
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13.48 The Last Argument

There may eventually come a point when disagreement itself becomes difficult. Not because
everyone agrees. Because there are too few people to sustain differentiated intellectual
positions. A community of thousands can support schools of thought. A community of ten
cannot sustain the same specialization. Intellectual diversity contracts with demographic
diversity. Let number of viable positions be

Np < f(P).

P—1,

social disagreement approaches a trivial limit. The last person cannot participate in
public debate. There is no public.

13.49 The Collapse of the Social Mirror

Individual identity partly depends upon recognition by others. Let self-model be

I; = F(M;, B;, Rij),

where R;; represents recognition relations with others. As population contracts, the
network of recognition thins. Roles disappear because roles require counterpart roles. A
teacher requires students. A ruler requires subjects. A physician requires patients. A spouse
requires a spouse. A friend requires a friend. A citizen requires a polity. The extinction of
others therefore removes dimensions of the self.

13.50 Relational Extinction
Suppose identity contains relational component
Ip={r,....,m}.
When person j dies, relation
r(i, )
cannot remain enacted in the same way. Memory may preserve representation of the
relation, but reciprocal structure disappears. Thus individual bereavement is also partial

identity loss. The dying Aniara amplifies this repeatedly. Every death reduces not merely
population but the relational state space of survivors.

13.51 The Network Shrinks

Represent society as graph

Gt - (‘/%7 Et)
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Deaths remove nodes:

Vig1 C Vi

They also remove incident edges. If average degree is k, removal of one node can eliminate
multiple relationships. Thus relational loss can scale faster than population loss. A society
reduced by half may lose far more than half of its original relational structure. The social
world becomes sparse.

13.52 Percolation and Social Fragmentation

Network theory provides another useful analogy. In some networks, removal of enough nodes
causes the giant connected component to disappear. There exists a critical threshold

Pc

such that below it the network fragments. Aniara may undergo analogous social percola-
tion. Before the threshold, most people remain connected through shared institutions. After
it, isolated clusters or individuals remain. The society has not merely become smaller. Its
connectivity regime has changed.

13.53 The Empty Corridor

The emotional force of an empty corridor comes partly from this relational mathematics.
The corridor was designed for traffic. Its width presupposes bodies. Its lighting presupposes
users. Its signs presuppose destinations. When nobody walks through it, the architecture
remains as evidence of an absent social density. The built environment becomes larger than
the society it contains. This inversion produces ruin before physical collapse. Aniara becomes
a ruin while still functioning.

13.54 Ruin Without Abandonment

Ordinary ruins are abandoned by their builders. Aniara’s inhabitants cannot leave. They
live inside the emerging ruin. Let designed occupancy be

Pp.
Actual occupancy becomes
P, <« Pp.
Then spatial surplus grows:
St = PD - Pt.

Unused rooms accumulate. Whole sections may be sealed to conserve energy. The
inhabited world contracts inside the vessel. The ship becomes internally archipelagic.
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13.55 The Shrinking World

This suggests a physical counterpart to declining reachability. Let accessible volume be

Vi.

To reduce maintenance costs, sections are closed:

Vier < V4.
The population’s lived world literally shrinks. Spaces that remain physically present
become unreachable. This is a powerful model of terminal decline:
existence # accessibility.

A room can still exist but no longer belong to the lived world. A book can still exist but
no longer be readable. A technology can still exist but no longer be operable. A possibility
can remain logically imaginable while becoming practically unreachable.

13.56 Reachability Death

We can therefore define a form of death prior to physical destruction. An object x is
reachability-dead relative to agent a if

x ¢ R,

and no admissible sequence can restore access. The object may continue physically. But
for that agent’s practical world,

T

has disappeared. Earth becomes reachability-dead before it is necessarily materially
absent. Closed ship sections become reachability-dead. Lost knowledge becomes reachability-
dead. Dead relationships become reachability-dead. Terminality is partly the progressive
conversion of existing things into unreachable things.

13.57 Scarcity as Reachability Compression

This allows a more general definition of scarcity. Scarcity is not simply low quantity. It is
insufficient reachable means relative to valued ends. Let valued goal set be

G.

Let reachable resources support subset

Gr CG.

Scarcity increases as
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|GR|
Gl
A person can therefore experience scarcity even amid material abundance if the available
materials cannot be transformed into what is needed. Aniara may contain enormous mass.
Most of it is useless for particular repairs without the machinery, energy, knowledge, or time
required to transform it.

13.58 Transformation Capacity

Resources are therefore relational. A material m becomes useful through transformation
operator T
T(m)=r.

If T' disappears,

m
may cease to function as resource. This means resource stock should be written not
simply as
R={my,...,mu},

but as

Reffective = F(M, T, Ka E)a

where M is material, T' transformation infrastructure, K knowledge, and E energy.
Declining societies often possess things they can no longer use.

13.59 The Warehouse of the Unusable

A terminal civilization can therefore become surrounded by inaccessible wealth. Machines
without spare parts. Books without readers. Data without software. Rooms without
atmosphere. Materials without fabrication tools. Medicines without diagnostic knowledge.
Components without compatible interfaces. The tragedy is not absolute absence. It is broken
correspondence between need and transformation. The warehouse is full. The reachable set
is empty.

13.60 Repair Chains

Every repair depends upon a chain. To repair component ¢, one may require tool t. Tool ¢
requires energy e. Energy system requires component ¢. Component ¢’ requires specialist s.
Specialist s requires medical support m. Thus repair is a networked process:

cte+c — s m.
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If any critical node disappears, repair becomes unreachable. The important quantity is
therefore not inventory alone but closure of the repair graph.

13.61 Repair Closure

Define system as repair-closed if every component required for continuation can, within some
bounded horizon, be repaired or replaced using resources and capabilities available within
the system. Formally, for each essential component c¢;,

JR;

such that

RZ(CZ)

can be executed using only internally reachable dependencies. Aniara was likely never
designed for indefinite repair closure. It was a vehicle embedded in a larger civilization. Its
supply chains extended to Earth. Once severed, the ship inherits components whose repair
graphs terminate outside itself.

13.62 The Hidden Earth Inside the Ship

This reveals that Aniara never truly left Earth in the systems sense. Its machinery embodies
terrestrial supply chains. Its software embodies terrestrial institutions. Its passengers
embody terrestrial education. Its medicine embodies terrestrial science. Its materials embody
terrestrial industry. Its spare parts embody terrestrial manufacturing. The ship is therefore
a detached node carrying frozen fragments of a much larger network. When the network
disappears, those fragments begin decaying. The missing Earth remains present as absent
dependency.

13.63 Absence as Causal Structure

Absence is not always nothing. A missing dependency can organize system behavior. Let
operation O require input x. If

then the absence determines failure:

O — F.

Thus absence can be causally active through violated expectation. Earth is absent from
Aniara not merely emotionally. It is absent as destination, supplier, authority, ecological
substrate, cultural reference, and repair environment. The ship is structured around what is
no longer there.
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13.64 The Negative Architecture of Exile

Exile can therefore be understood through negative structure. The exile’s world contains
holes corresponding to lost relations. Let original relational graph be

Go = (V, E).
Displacement removes nodes or edges:

Gi = Go — AG.

The remaining system is partly defined by

AG.

The absent home is not a blank. It is a missing node around which memory, grief, ritual,
and identity organize themselves. Aniara becomes increasingly composed of such absences.

13.65 Accumulated Absence

At first there is one enormous absence:

Earth.

Then Mima. Then friends. Parents. Children. Institutions. Professions. Rooms. Skills.
Traditions. Eventually the society’s state can be understood as an accumulation:

where L; represents irreversible losses. The living world becomes surrounded by a growing
negative archive. What is gone becomes more numerous than what remains.

13.66 The Archive of Loss

Ordinary archives preserve presence. A terminal society may increasingly archive absence.
Lists of the dead. Closed sections. Lost technologies. Extinct practices. Destroyed records.
Unrepairable systems. Forgotten words. The archive becomes a map of shrinking reachability.
This changes the purpose of history. History no longer merely explains how the present came
to be. It records the expanding boundary of what can no longer return.

13.67 The Entropy of Social Possibility

This suggests a sociological analogue of entropy. Let accessible social configurations at time
t be

Q.

A crude possibility entropy is
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Sy = klog ||

Ordinary social development may expand or reorganize this space. Terminal decline
progressively restricts it:

Q1| <[]

Notice that this is not thermodynamic entropy in the strict physical sense. It is a
measure of accessible social differentiation. As institutions, people, resources, and knowledge
disappear, fewer distinct futures remain. The society approaches a terminal macrostate
not because all physical distinctions vanish, but because socially meaningful reachability
collapses.

13.68 Entropy as Ignorance Revisited

There is also an epistemic counterpart. As knowledge disappears, uncertainty about system
state increases. Let observer’s uncertainty be

H(X | O,).

If sensors fail, records disappear, and experts die, then observations O; become poorer.
Thus

H(X | Ot+1) > H(X ‘ Ot)

The system becomes harder to know at the same time that it becomes harder to repair.
This creates another destructive feedback:

knowledge loss — poor diagnosis — poor repair — greater damage — greater knowledge loss.

13.69 Diagnostic Collapse
Repair requires knowing what is wrong. Let true state be x. Diagnostic observation is

y=h(z)+e.

Repair operator chooses action
a = R(y).
If diagnostic quality deteriorates, then

Pla=a"){.

Thus even if repair capacity remains physically available, it may become unusable because
the system can no longer determine where to apply it. A terminal civilization can therefore
die epistemically before it dies materially.
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13.70 The Last Instrument

Scientific instruments extend diagnostic boundaries. A sensor preserves distinctions human
senses cannot directly perceive. If the instrument fails and cannot be repaired, the observable
state space contracts. Let observable set be

O.

Instrument loss yields

O¢11 C Oy

The universe has not changed. The society’s epistemic access has. Aniara becomes
increasingly blind. This blindness can be literal, technical, historical, and social.

13.71 The Darkening Ship

Darkness in Aniara therefore operates at several levels simultaneously. There is astronomical
darkness outside. There is Mima’s darkness after her death. There is informational darkness
as systems and knowledge disappear. There is social darkness as people vanish. There is
temporal darkness because no destination structures the future. The repeated darkness
is not simply atmosphere. It is decreasing observability. The world contains fewer signals
capable of supporting meaningful continuation.

13.72 The Last Light as Information

A light is useful not merely because it produces photons. It reveals distinctions. Under
illumination,

Ct?i;éﬂjj

becomes perceptible. In darkness, those distinctions may remain physically present
while becoming observationally inaccessible. Thus light is epistemic infrastructure. Mima
functioned similarly at a much larger scale. She illuminated worlds, memories, and meanings.
Her death therefore represents collapse of a diagnostic boundary. The passengers lose not
only entertainment but a way of seeing.

13.73 Scarcity of Attention

As systems fail, attention itself becomes scarce. Let available cognitive labor be

Ay.

Problems demanding attention are

P, =A{p1,...,pn}
If
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> elpi) > A,
i
some problems will remain unattended. This is maintenance triage at the cognitive level.
Small failures accumulate because nobody has time to investigate them. Documentation is
postponed. Preventive maintenance is skipped. Education is shortened. Long-term research
disappears. The society becomes reactive.

13.74 The Collapse of Long Horizons

Under emergency pressure, planning horizon contracts. Let discount factor be ;. When
immediate survival dominates,

B -

Then distant benefits contribute little to present decisions:

o0
k
V= Blus.
k=0

Research, education, archival preservation, and preventive maintenance all suffer because
their benefits occur later. Yet reducing these activities worsens future conditions. Again a
feedback loop emerges:

scarcity — short horizon — underinvestment — future scarcity.

13.75 The Poverty Trap of Time

Scarcity therefore consumes temporal capacity. The poor system cannot afford to invest
because it is poor. But because it cannot invest, it remains poor or declines further. Let
productive capacity be K;. Investment satisfies

It — S(}/t - Cmin)»

where Ciin is minimum survival consumption. As output approaches survival requirement,

Y;f — Cmina

we obtain
It — 0.

No surplus remains for rebuilding. The society enters a temporal poverty trap.

13.76 Surplus as Future

Surplus is therefore not merely luxury. It is what allows a system to act beyond immediate
necessity. If all resources are consumed by present maintenance,
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Ry = C,

then

Rfuture =0.

Education, experimentation, redundancy, art, exploration, and preventive repair require
surplus. A society without surplus can remain alive. It loses freedom to prepare. Thus

surplus is stored reachability.

13.77 The Politics of Luxury

This complicates moral judgments about nonessential activity. In severe scarcity, art may
appear wasteful. Ceremony may appear wasteful. Research without immediate application
may appear wasteful. Leisure may appear wasteful. But these activities can support
psychological stability, identity, innovation, social coordination, and long-term adaptability.
The distinction between essential and nonessential is therefore not fixed. Let activity a have

direct survival contribution

Sp(a)

and indirect continuation contribution

Sr(a).

An activity with low Sp may have high S;.

13.78 Why Sing on a Dying Ship?

The question becomes unavoidable. Why make music if everyone will die? Because music
can alter the quality and organization of the remaining trajectory. Let terminal time be 7.
The fact that

T <o
does not imply

V(t)=0 Vt<T.

Art can preserve distinctions, coordinate emotion, transmit memory, create shared
experience, and make suffering intelligible. Its value need not depend upon infinite persistence.
The song itself demonstrates this. A work about Aniara preserves Aniara by transforming it.

13.79 Art as Cross-Substrate Continuation

Martinson’s poem becomes another work. That work becomes interpretation. Interpretation
becomes memory in readers and listeners. Thus:
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d0—>d1—>d2—>~~-

The original representation changes while structural distinctions persist. Art is therefore
a continuation technology. It moves patterns across minds, languages, media, generations,
and historical contexts. The passengers of the fictional Aniara die. The distinction “Aniara”
does not.

13.80 The Strange Victory of Representation

This produces a paradox. Within the narrative, the passengers cannot preserve themselves.
Outside the narrative, their failure becomes extraordinarily persistent. The doomed ship
becomes cultural information. Its extinction generates a warning capable of influencing
worlds that do possess futures. Thus terminal testimony can acquire value even when the
original speakers cannot benefit. Let testimony be Ts. If probability of future reception is

p >0,

and value conditional upon reception is V,., then expected continuation value is

E[V(Ts)] = pV;.

Even very small p may justify preservation when V. is large and cost is low.

13.81 But What If No One Will Read 1t?

Aniara sharpens the problem further. Suppose passengers believe

p— 0.

Why write? Why archive? Why preserve? At first glance,

E[V(T})] — 0.

But this assumes that testimony has only instrumental value to future readers. Writing
may also organize the writer’s present understanding. Let total value be

V(TS) = vauture + Vpresent + ‘/relational + ‘/intrinsic-

Then even when

Wuture — 07

the remaining terms may persist.

13.82 Testimony as Self-Repair

To narrate an event is to impose distinctions upon experience. Trauma often appears initially
as overwhelming unstructured disturbance. Narration constructs sequence:
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€1 — €3 — €e3.

It identifies agents. Causes. Losses. Alternatives. Meaning. Writing therefore acts as
cognitive repair by transforming undifferentiated suffering into representational structure.
The record need not survive forever for the act of recording to matter.

13.83 The Witness Without Audience

A witness ordinarily testifies to someone. Aniara eventually approaches the limiting case:

witness without audience.
Does testimony still exist? Yes, if witnessing is partly a commitment to correspondence.
The witness says, in effect:
This happened.

The claim resists the reduction of reality to whatever happens to be remembered later.
Even if the record disappears, the act distinguishes truth from silence while the witness
remains.

13.84 Correspondence at the End of the World

This gives epistemic integrity a noninstrumental dimension. Suppose false comforting belief
By produces greater immediate pleasure than true painful belief B;. If value is only hedonic,

V(By) > V(By).
But if correspondence itself has value,

Vo (Bi) > Vo(By).

Aniara repeatedly tests whether people prefer viable illusion to intolerable truth. Mima
once mediated this tension. After Mima, the society must decide whether reality deserves
recognition even when recognition cannot rescue it.

13.85 Truth Without Utility

A proposition can be true without being useful. This is obvious logically:

T(p) # U(p) > 0.

But terminal conditions make the distinction emotionally severe. Knowing that no rescue
will come may reduce happiness. Knowing that Earth is gone may destroy hope. Knowing
that the population cannot recover may undermine motivation. Yet falsehood can also
corrupt decision. Thus the society faces a conflict between

epistemic admissibility
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and

psychological admissibility.

Neither can simply be ignored.

13.86 The Final Role of Illusion

[lusion can sometimes function as temporary scaffolding. If belief By supports action a that
preserves life long enough for later adaptation, its short-term repair warrant may be positive.
But the warrant changes if the illusion prevents necessary response. Let

W(Bf, t) - Bpsych(t) - Cepistemic(t) - Cbehavioral(t)-

Early in catastrophe,

W(By,t) >0

may occasionally hold. Later, as costs accumulate,

W(Bf, t) <O0.

Thus the same illusion can move from protective to pathological.

13.87 Adaptive Beliefs Have Expiration Dates

This generalizes beyond Aniara. A belief can be adaptive under one temporal horizon and
maladaptive under another. Denial may allow a person to function during immediate shock.
Persistent denial may prevent adaptation. Optimism may sustain effort while success remains
reachable. The same optimism becomes delusion after reachability collapses. Therefore belief
evaluation must include time:

W(B) = W(B,t,R,).

No coping mechanism should be treated as universally beneficial merely because it once
helped.

13.88 The Ethics of Telling the Truth

Should leaders tell a population that extinction is effectively certain? The answer is not
trivial. Truth supports autonomy. People cannot make meaningful decisions if fundamental
facts are withheld. Yet information can produce panic, despair, violence, or collapse of
maintenance. This creates a paternalistic temptation:

withhold truth — preserve order.

But withholding truth transfers agency from the population to those controlling informa-
tion.
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13.89 Epistemic Sovereignty

A mature political principle is that agents possess a claim to information materially relevant
to their reachable futures. Let information I alter rational choice among actions:

argmax V(a | I) # argmax V' (a | —I).

Then withholding I changes another person’s decision space. Information control therefore
becomes a form of reachability control. The right to know is partly the right to construct
one’s own continuation under actual constraints.

13.90 The Last Election

Democracy itself changes under terminal conditions. Ordinary elections allocate authority
over a future assumed to continue. But what happens when the horizon is twenty years?
Five? One? Political constituencies change their temporal preferences. Older passengers
may favor comfort. Younger passengers may favor aggressive preservation. Specialists may
demand technical authority. Religious groups may demand ritual preparation. Others may
demand unrestricted pleasure. All inhabit the same ship. All confront different subjective
futures.

13.91 Temporal Constituencies
Political groups can therefore be distinguished by effective horizon

H;.

Policy preference satisfies

H;
= ongmax 3 B0
t=0

Two agents can share values but disagree because their horizons differ. The young person
expects to experience consequences the old person will not. The dying person may rationally
prioritize immediate meaning. The parent may optimize for a child. Terminal politics is
partly conflict over whose future counts.

13.92 The Disappearing Future Electorate

Future generations normally have no direct vote. In Aniara, even existing younger generations
may become politically weak relative to those controlling present institutions. This creates
temporal externality. Present actors consume resources whose costs fall on later survivors.
Let present benefit be

307

future cost
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Cr.

If decision-makers discount future heavily,

By > ,BTCT

even when

By < Cr.

Terminal pessimism can make § especially small. The belief that there is little future
can justify behavior that ensures there will be less future.

13.93 The Extinction Feedback

Let subjective probability of collective survival be ¢;. Investment in continuation is

Iy = f(qt), f'(g:) > 0.

Actual survival probability depends upon investment:

qi+1 = g(Iy), g (I;) > 0.

Then low confidence can become self-reinforcing:

ad=Lil= q1l.

This creates an extinction feedback loop. The inverse is also possible within limits.
Warranted confidence can preserve the actions that make continuation more likely.

13.94 Hope as Infrastructure

Hope is therefore not merely an emotion. Under some conditions it functions as infrastructure.
It supports maintenance. Education. Reproduction. Cooperation. Delayed gratification.
Research. Repair. If hope collapses, these future-oriented activities may collapse with it. But
hope must remain constrained by correspondence. False hope directed toward impossible
rescue can waste resources. Thus the desired state is neither optimism nor pessimism. It is
calibrated futurity.

13.95 Calibrated Futurity

Let subjective survival probability be

=

Let best available evidence imply
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Calibration seeks

A~

p=p.

But policy should not merely mirror probability. Even low-probability futures may justify
investment if stakes are high. Expected continuation value is

E[V] = p‘/future -C.
If

vaut ure

is enormous, then preserving a small chance of continuation may remain warranted. This
is why terminal societies should not equate improbability with impossibility.

13.96 The Boundary Between Dying and Doomed

A dying system has negative trend. A doomed system has no reachable continuation path.
Let

av
dt
describe decline. Doom requires stronger condition:

<0

Rcontinuation(xt) =d.

These are not equivalent. Confusing them can kill systems that remain repairable. Con-
versely, confusing doom with ordinary decline can waste resources on impossible restoration.
Accurate reachability analysis is therefore existentially important.

13.97 The Last Repair

Eventually Aniara may reach a point where some failure cannot be repaired. Before that
point, repair operators exist:

Ri,Ro, ..., Ry

Then critical disturbance ¢* occurs such that

VR,  Ri(6) ¢ A.

This is the terminal repair boundary. The system has not merely failed to repair quickly
enough. No available repair maps the state back into viability.

13.98 Irreversibility

Irreversibility should therefore be defined relative to reachable operators. A transition
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r—Yy

is irreversible for system S if

z ¢ Rs(y).

This is contextual. A broken component may be irreversible for Aniara while trivial to
repair on Earth. A disease may be fatal without medicine and treatable with it. A lost
file may be unrecoverable locally but recoverable from a backup. Thus irreversibility is not
always a property of physical law. It is often a property of available capability.

13.99 The Social Production of Irreversibility

Societies can therefore create their own irreversible states by destroying repair capacity.
Suppose state x is repairable using institution 7. If the society dismantles I, then later
disturbance may produce

' ¢ R.

The physical problem did not become inherently impossible. The repair pathway was
removed. This is one of the strongest arguments for preserving redundancy, expertise,
archives, and institutional memory. Repair capacity is itself a resource requiring repair.

13.100 Meta-Repair

Let repair operator be R. But R can degrade. Then a higher-order process is required:

RA(R).

This is meta-repair. Training new technicians repairs the repair system. Updating
scientific methods repairs epistemic repair. Reforming courts repairs institutional repair.
Maintaining diagnostic equipment repairs medical repair. A robust civilization must therefore
contain recursive repair layers.

R+D g . 5 R g,

Aniara’s decline can be understood as progressive failure of these higher layers.

13.101 The Depth of Civilization

Civilizational complexity is partly the depth of its repair hierarchy. A simple system may
repair immediate damage. A sophisticated system repairs the institutions that repair damage.
A still more sophisticated system monitors whether its repair institutions remain appropriate.
Thus reflexivity increases repair depth. Let repair depth be dr. Greater dr can increase
resilience, but also increases maintenance complexity. Terminal decline often strips layers
from the top downward. Research disappears before basic maintenance. Institutional reform
disappears before routine administration. Preventive care disappears before emergency
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medicine. The system loses its ability to improve how it repairs before it loses the ability to
repair at all.

13.102 Civilizational Flattening

As higher-order capacities disappear,

R™ -0

for large n. The system becomes increasingly reactive. It can patch a leak but not redesign
the failing network. Treat a patient but not train another physician. Follow a manual but not
reconstruct the theory behind it. Perform a ritual but not remember why it exists. This is
civilizational flattening. Complex reflective culture contracts toward immediate operational
routines.

13.103 The Loss of Explanation

Explanation is expensive. It requires surplus cognitive capacity beyond simply doing. A
technician under pressure may know:

press this sequence.

The deeper explanation of why the sequence works may disappear. Procedural knowledge
survives after theoretical knowledge. Eventually even procedure may become ritualized. This
creates a continuum:

theory — procedure — ritual — gesture — loss.

Terminal cultures may move along this path as explanatory depth becomes unaffordable.

13.104 Cargo Cults Without Ignorance

The resulting practices need not arise from stupidity. They can arise from rational compression
under severe constraints. Suppose understanding procedure P requires years of education,
while executing it requires minutes of instruction. When educational capacity collapses,
society preserves execution. This is sensible. But after enough generations, nobody can
repair the procedure when circumstances change. Rigid tradition emerges from once-rational
compression. The error lies not in preserving procedure. It lies in losing the capacity to
regenerate understanding.

13.105 The Difference Between Preservation and Fossilization

A preserved tradition remains connected to processes capable of interpretation and revision.
A fossilized tradition persists only as form. Let practice be P, explanatory model M, and
revision mechanism R. Living tradition contains

(P,M,R).
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Fossilized tradition approaches

(P, o, ).

The behavior remains. Its adaptive intelligence has disappeared. This distinction applies
to institutions, religions, scientific practices, laws, and technical procedures alike.

13.106 The Last Ritual

At the end, however, even fossilization may possess value. A ritual can coordinate grief
without anyone possessing a theory of its historical origin. A song can matter without a
musicologist. A funeral can matter even when there will be no next generation. Terminal
value differs from generative value. The question becomes not

What does this produce later?

but

What relation does this create now?

This is not necessarily irrational short-termism. When the horizon is genuinely finite,
terminal values become proportionately more important.

13.107 Terminal and Generative Values

Let value be decomposed:

V(a) = Vp(a) + Vg(a),
where Vi is value realized directly in the activity and Vi is value generated through
future consequences. Education often has high V. Pleasure may have high Vp. Art can
possess both. As future horizon contracts,

Vo

may decline while

Vr

remains. A rational terminal society may therefore shift toward activities whose value
is realized immediately. This does not prove decadence. It may reflect changed temporal
structure.

13.108 The Return of Lust

The earlier turn toward sexuality aboard Aniara can now be reconsidered from this temporal
perspective. When long-term projects lose credibility, embodied present experience becomes
comparatively valuable. Sexuality offers immediacy. Contact. Pleasure. Recognition.
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Temporary escape from abstraction. But sexuality also normally participates in generational
continuation. In a dying society these functions can separate:

‘/;exual = Vpleasure + Vattachment + ereproduction-

If reproductive futurity collapses, the first two remain. The body becomes a site where
present value survives after historical teleology fails.

13.109 The Return of Reason

Likewise the turn from lust toward reason need not represent moral ascent. Reason itself
becomes another repair attempt. If bodily distraction cannot eliminate the underlying
condition, analytical control returns:

distress — pleasure — habituation — analysis.

But analysis confronts the same boundary. A perfectly accurate model of an impossible
situation does not make the situation possible. Reason can eliminate false hope. It cannot
manufacture missing reachability.

13.110 The Humiliation of Intelligence

Aniara therefore stages a humiliation of intelligence. Human beings possess extraordinary
representational capacity. They can understand their trajectory. Calculate probabilities.
Reconstruct causes. Debate ethics. Preserve history. Write poetry. Yet understanding does
not guarantee control. Formally,

K(z) 17 p(R(x)) 1.

Knowledge can reveal constraint without removing it. This is one of the hardest lessons
for technological civilization. Knowing more is not identical to being able to do more.

13.111 Knowledge and Power

The classical relation between knowledge and power must therefore be qualified. Knowledge
expands effective reachability only when transformation capacity exists. Let knowledge be
K, resources R, and executable operators O. Then effective agency is

Aot = F(K, R,0).
If

or
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increasing K may not alter reachable states. Aniara can know exactly why it is doomed.
The diagnosis may be perfect. The repair set may still be empty.

13.112 The Last Engineer

The final engineer therefore occupies a tragic position. The engineer’s identity is organized
around solvability. A fault implies a repair. A system implies a model. A model implies an
intervention. But eventually a failure arrives for which the required parts, energy, time, or
collaborators do not exist. The engineer encounters:

problem - solution.

This is not intellectual failure. It is reachability failure. Recognizing the difference may
be psychologically essential.

13.113 When Competence Cannot Save

Modern technological culture often moralizes competence. If something failed, someone must
have failed. If a problem remains, somebody has not optimized enough. Aniara exposes the
limit of this ideology. Some constraints cannot be overcome by greater effort. Let maximum
available capability be

Cmax‘

If required capability is

c* > Cmam

then failure occurs even under optimal effort. The ethical task is then no longer blame.
It is truthful recognition of the boundary.

13.114 The Violence of Impossible Demands

Demanding impossible performance from agents creates secondary suffering. Suppose person
1 has reachable action set

Ri.

Society demands action

(L* ¢ Rz

Then moral condemnation for failing to perform a* confuses inability with refusal. This
is a recurrent social pathology. Terminal systems may intensify it because desperation
encourages magical expectations. Someone must fix the reactor. Someone must cure the
disease. Someone must restore Mima. Someone must find a route home. The demand for a
savior can become a refusal to acknowledge reachability.
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13.115 The Politics of the Miracle

When ordinary repair fails, societies often become vulnerable to miracle claims. Let conven-
tional repair probability be

pczo.

A charismatic actor claims alternative

par > 0.

Even weak evidence may become attractive because expected emotional value of possibility
is enormous. Desperation changes evidential thresholds. This does not make desperate people
irrational in a simple sense. It changes the payoff landscape. But it creates opportunities for
exploitation.

13.116 Charisma Under Terminal Conditions

Charismatic authority often grows when institutional authority loses explanatory or practical
power. If bureaucracy says
nothing can be done,

while charismatic figure says

follow me,
the second offers restored agency. Even false agency can feel preferable to acknowledged
helplessness. Thus terminal societies may oscillate between technocracy and charisma:
expert diagnosis <+ promised transcendence.

Aniara’s religious, sexual, rational, and technological responses can all be read as com-
peting regimes for recovering agency.

13.117 The Market for Meaning

Meaning itself becomes scarce when established narratives collapse. Different institutions
offer interpretations:
My, My, ..., M,.

Fach explains suffering. Assigns responsibility. Promises response. Defines identity.
Meaning systems therefore compete not merely for belief but for the coordination of action. A
narrative with poor empirical correspondence may nevertheless spread if it provides stronger
social organization. Thus:

narrative fitness # truth.

This distinction becomes especially important in closed, frightened societies.
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13.118 Meaning as Coordination

Meaning has functional effects. Suppose narrative N causes agents to coordinate around
policy 7. Then

N =T — T411.

Narratives are therefore causally active. A story about humanity as plague may encourage
resignation. A story about humanity as repairable may encourage maintenance. A story
about imminent rescue may encourage waiting. A story about final pleasure may encourage
consumption. A story about sacred duty may encourage sacrifice. The sociology of terminality
is partly the sociology of competing future models.

13.119 The Narrative Reachability Map
Every narrative implies a reachable set. Religious salvation may posit

Rtranscendent .

Technocratic repair posits

7eengineering .

Hedonism privileges

Rpresent-
Nostalgia privileges imagined return:

Rreturn-
Despair collapses the map:

R~ .

Thus narratives can be analyzed by asking what futures they render thinkable. A
narrative is partly a map of possibility.

13.120 False Maps

A map can fail by omission or invention. It may exclude reachable possibilities:

reR but z¢R.

This produces unnecessary despair. Or it may include impossible possibilities:

r¢R but zeR.

This produces wasted effort or delusion. Epistemic health therefore requires
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R ~TR.

The task of reason is not merely to describe current state. It is to estimate reachability
accurately.

13.121 The Sociology of the Last Child

Perhaps no figure makes terminality more concrete than the last child. A child ordinarily
embodies future orientation. Adults invest because the child will inhabit later states. The
child’s existence expands effective horizon:

Hparent — Hchild-

But if a child is born into a society that cannot reproduce itself, childhood becomes
tragic in a new way. The child inherits institutions already disappearing. Teachers may die
before education is complete. Peers may be absent. Cultural practices may have no next
generation. The child is biologically young inside a socially old world.

13.122 Chronological and Social Age

We can distinguish chronological age of individual a; from age of surrounding system Ag.
Ordinarily:
a; K AS

for children, while the society itself is not near termination. In Aniara:

a; K AS
but

TSQO,

where Ty is remaining social lifespan. The child therefore has potential lifespan exceeding
the institution’s lifespan. This inversion destabilizes ordinary developmental assumptions.
The world may die before the child does.

13.123 The Orphaning of the Future

An orphan loses parents. A terminal generation can become orphaned by civilization itself.
The institutions expected to guide adulthood disappear. The inherited symbolic world stops
reproducing. The future loses its predecessors before it can become self-sustaining. This can
be represented as broken transmission:

Gt/ Gy

The chain of cultural recursion terminates. Extinction is therefore a failure of transmission
as much as a failure of survival.
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13.124 Reproduction Beyond Biology

A society reproduces itself through multiple channels:

Rs = Rp+ Rc + Rk + Ry,

where Rp is biological reproduction, R cultural reproduction, Rx knowledge reproduc-
tion, and Ry institutional reproduction. High birth rates alone do not preserve civilization if
knowledge and institutions fail. Conversely, cultural systems can persist temporarily even
with declining population. Collective continuation requires enough coupling among these
channels.

13.125 The Reproduction Matrix

Let reproduction state be

ry =

Interactions can be represented by matrix M:

iyl = Ml‘t — dt.

If the dominant eigenvalue of M under disturbance falls below replacement threshold,

p(M) <1,

the reproduction system contracts. The details are schematic, but the conceptual point
is important. Society persists through coupled reproduction, not through population count
alone.

13.126 The Last Generation

A generation becomes the last not necessarily because everyone dies simultaneously, but
because it fails to produce a successor capable of carrying the relevant distinctions. Let
generation G, exist. If

T(Gm Gn+1) =0,

where T is effective transmission, then the cultural lineage ends at G,. There may be
younger biological individuals. But if transmission fails, they do not constitute continuation
of the same social system in the relevant sense. Identity ends when repairable transmission
ends.

13.127 Extinction as Broken Recursion

This permits a general definition:
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Extinction is the termination of a recursion that previously reproduced a distinction across time.

For a species, the recursion is biological reproduction. For a language, speaker transmis-
sion. For an institution, repeated enactment. For a theory, teaching and use. For a culture,
a coupled network of memory and practice. For Aniara, extinction occurs when no process
remains capable of generating another Aniara society from the current one.

13.128 Death and Extinction

Individual death and extinction therefore differ formally. Individual death:

J}z(t) — .

Extinction:

T(Xt, Xt+1) — 0.

Death removes an instance. Extinction removes the process that creates future instances.
This is why extinction carries a different moral weight. It eliminates not merely existing life
but an entire branch of future reachability.

13.129 The Lost Futures

The cost of extinction includes lives that never occur. Let potential future population
trajectories be

I'={7,...,m}

Extinction at time T removes

Lisr.

These futures were not guaranteed. But they were reachable. Extinction collapses
their probability to zero. The moral magnitude of extinction therefore cannot be measured
solely by counting those alive at the moment of death. It includes destruction of generative
possibility.

13.130 The Geometry of the Missing Future

Imagine reachability as branching structure. At state xi,

Each successor branches again. Extinction truncates the tree:

T—)'TST.
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An enormous uninstantiated structure disappears from possibility. This is why intergen-
erational destruction can exceed immediate visible damage. The absent future leaves no
witnesses. Its loss must be inferred.

13.131 The Silence of the Unborn

Those prevented from existing cannot protest. They produce no testimony. No grief. No
political constituency. No archive. This creates an epistemic asymmetry. Visible suffering
belongs to existing persons. Lost future persons are represented only counterfactually.
Yet policy can determine whether entire future populations remain reachable. A mature
ethics must therefore reason about absent stakeholders without pretending that hypothetical
persons are identical to existing ones.

13.132 Option Value and Future Life

One way to avoid overclaiming is to focus on option value. We need not assert exact identities
of future persons. It is enough to observe that current actions can preserve or destroy the
option for future flourishing. Let option value be

VO(Rt).

Policies that irreversibly shrink

Ry

destroy option value even when the precise future occupants are unknown. This gives
sustainability a rigorous minimal foundation. Preserve valuable reachability when the cost
of doing so is reasonable.

13.133 The Final Resource Allocation

As Aniara approaches its end, resource allocation becomes philosophically extreme. Suppose
only enough energy remains for one of several purposes:

life support,
archive preservation,
communication beacon,
medical care,

comfort,
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scientific observation.

There may be no common metric capable of resolving the choice. Each option preserves a
different kind of continuation. Life support preserves biological duration. Archive preserves
informational duration. Beacon preserves probability of external contact. Medicine preserves
individual welfare. Comfort preserves quality of terminal experience. Observation preserves
knowledge. Terminal ethics is plural.

13.134 No Single Objective Function

A temptation is to seek

J*

such that all values reduce to one scalar. But some values may be incommensurable. Let
value vector be

V= (VL7 VK; VD7 VC? VA)7
for life, knowledge, dignity, comfort, and agency. Policies produce Pareto tradeoffs. There
may be no policy satisfying
Vi(r*) = Vi(m)

for all 7 and all alternatives. The system must choose along a frontier. Mathematics can
clarify the frontier. It cannot tell us which point is sacred.

13.135 Dignity Under Scarcity

Dignity becomes especially important when continuation cannot be maximized indefinitely.
If death cannot be prevented, the remaining question includes how persons are treated while
dying. A purely instrumental system may sacrifice all present welfare for marginal extensions
of duration. But duration is not the only value. Let life trajectory utility be

T
U= /0 q(t) dt,

where ¢(t) represents quality, agency, relation, or experienced value. Maximizing T" alone
can reduce ¢(t) severely. Terminal ethics therefore asks how much life should be spent merely
extending life.

13.136 The Quantity—Quality Boundary

There is no universal solution. But the formal structure is clear. Suppose intervention
a changes lifespan from T to T+ AT while changing quality from ¢ to ¢ — Ag. Then
intervention warrant depends upon
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T+AT T
AU:/ (q—Aq)dt—/ qdt.
0 0

Different agents may assign different weights. Autonomy matters because the tradeoff is
partly experiential and value-laden. A terminal society that preserves life by eliminating
agency may preserve organisms while destroying much of what those organisms valued.

13.137 The Right to Stop

This raises the difficult concept of release. Repair theory must not imply that every process
should continue indefinitely. Some repairs cost more than the distinctions they preserve. Let
repair warrant be
Wgr = Br — Cr — Rp.
If

Wgr <0,

continuation of repair may no longer be warranted. This applies to machines, institutions,
projects, and perhaps under appropriate ethical conditions to medical intervention. The
general principle is not that continuation is always good. It is that continuation must remain
warranted relative to the values being preserved.

13.138 Repair Is Not Worship of Persistence

This clarification is essential. A theory centered on continuation could easily be mistaken for
an imperative:

persist at all costs.

That would be wrong. Some distinctions should end. Some institutions should dissolve.
Some harmful identities should be released. Some systems become too costly to maintain.
Some terminal processes should be allowed to terminate. Thus:

’Persistence is not intrinsically sufficient for value; repair is warranted only when the distinction being pri

Aniara is the ideal test case because eventually continuation and dignity may diverge.

13.139 The Good Death of a System

Can a society die well? The phrase sounds strange because political thought generally
assumes continuation. But if extinction becomes genuinely unavoidable, the objective
function changes. The society may seek to preserve dignity, reduce suffering, maintain
truthful memory, distribute remaining resources fairly, permit meaningful relationships,
and leave whatever testimony remains possible. A good terminal trajectory does not make
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extinction good. It means that even an unavoidable bad outcome contains better and worse
paths.

13.140 Terminal Admissibility

Let extinction time 1" be fixed and unavoidable. Then the relevant problem becomes

max V' (7)
¥

subject to

Y (T) = Tterminal-

All trajectories share the same endpoint. They differ in what happens before it. Thus
terminality does not eliminate ethics. It changes ethics from endpoint optimization to
trajectory optimization. This is one of Aniara’s most important philosophical results.

13.141 The Last Society as a Moral Achievement

A society could, in principle, remain a society until almost the end. It could continue
recognizing persons. Sharing resources. Telling truth. Caring for the weak. Maintaining
rituals. Preserving records. Making art. Allowing disagreement. Respecting autonomy. Its
inability to survive would not erase the moral distinctions among these actions. Failure of
continuation is not automatically failure of civilization. Civilization can persist as a mode of
relation even when its material horizon is closing.

13.142 Civilization Without Victory

This rejects the idea that civilization is validated only by conquest over mortality. Aniara
cannot win in that sense. But victory is not the only category of value. There is correspon-
dence. Care. Competence. Beauty. Solidarity. Witness. Dignity. Understanding. These
remain possible in finite intervals. A civilization can therefore fail to survive without every
part of its final history becoming failure.

13.143 The Last Meal

The metaphor of dining acquires another meaning here. A meal is ordinarily reproductive.
It sustains the organism for future action. But a last meal has no such long-term function.
Its value is immediate, relational, ceremonial. Food ceases to be merely fuel. It becomes
recognition of remaining embodiment. To dine on ashes is tragic because the future has been
consumed. Yet dining together can still create a present distinction:

alone # together.

Even at the end, distinctions remain.
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13.144 The Last Conversation

The same is true of conversation. Why speak if nobody will remember? Because speaking
alters the relation between speakers now. Let conversation C produce mutual recognition

R(i, j).
Its value does not require external archive. The interaction exists in the trajectory. This
is important because terminal conditions expose how much modern valuation depends upon

persistence, publication, record, growth, and legacy. Aniara asks whether an unrecorded
good remains good.

13.145 The Problem of Legacy

Legacy attempts to extend identity beyond biological death. Let person’s lifetime be

[0, T3]
Legacy seeks influence
L; (t) >0
for
t>1T;.

Art, children, institutions, discoveries, monuments, and memories all serve this function.
But in a terminal society,

Tsociety ~ ﬂ

The horizon for legacy collapses. People must confront value without imagined immortality
through descendants.

13.146 Value Without Legacy

Suppose action a is kind but leaves no permanent trace. If value requires legacy,

L(a) =0=V(a) =0.

This conclusion is implausible. A compassionate act toward a dying person can matter
even if both participants soon disappear. Therefore:

V(a) # L(a).

Legacy is one form of continuation value. It is not the sole source of value. Aniara strips
legacy away to expose this distinction.
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13.147 The Last Observer

Eventually population may approach

P=1.

At this limit, sociology appears to terminate. There is one person. No active public. No
reciprocal institution. No division of labor. No living culture in the ordinary communal sense.
Yet the final observer carries internalized traces of society. Language. Memory. Norms.
Techniques. Names. Stories. The many persist inside the one.

13.148 Society Internalized

Let final person be p. Their cognitive state contains representations

M, ={mi,...,my}

derived from previous social relations. Thus even after external social network collapses,

Gexternal — 1 )

an internalized social graph remains. The last person can remember conversations.
Anticipate judgments. Repeat rituals. Speak to the dead. Society survives temporarily as
internal structure.

13.149 The Generalized Other at the End

Sociological theories of the self have long recognized that individuals internalize social
perspectives. Aniara radicalizes the idea. When no others remain, the generalized other may
persist as memory. The final person can still ask:

What would they have thought?

The dead remain socially active through internal representation. This is not literal
survival. It is relational persistence after substrate loss.

13.150 The Final Collapse of Deixis

Eventually even pronouns change meaning. “We” becomes historical. “They” refers increas-
ingly to the dead. “Tomorrow” loses social content. “Home” has no alternative referent.
“Humanity” may refer to one organism. Language survives while its indexical structure
collapses. The final speaker inhabits a language built for a social world that no longer exists.
This is perhaps the ultimate semantic ruin.

13.151 The Last “We”

The pronoun “we” is one of civilization’s smallest institutions. It constructs a set:
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W = {i1,...in}.

Its meaning requires plurality. As

n—1,

the ordinary referent disappears. Yet the last person may continue saying “we” when
speaking of humanity, Aniara, family, or the dead. The pronoun becomes an archive.
Grammar preserves plurality after population has lost it.

13.152 The Final Diagnostic Boundary

The last observer is also the final diagnostic boundary. As long as one consciousness remains
capable of distinguishing

T #y,

some informational structure remains actively interpreted. When the final observer dies,
this particular social world loses its internal witness. The physical vessel may continue. Stars
remain. Matter persists. But the distinctions constituting Aniara as a lived society no longer
have an internal interpreter.

13.153 Does Information Die?

This requires care. Physical information need not disappear when observers die. The ship’s
material state remains differentiated. Records may remain encoded. But semantic and social
information depends upon interpretive relations. Let physical inscription be s. Meaning is
relation

M(s,a,c),

where a is interpreter and ¢ context. If no possible interpreter remains,

a =,

then semantic realization ceases locally. The inscription remains. Its meaning becomes
latent possibility relative to hypothetical future observers.

13.154 The Beacon

This is why a beacon has extraordinary symbolic power. A beacon projects the possibility of
another interpreter. Let probability of reception be p. Even if
p<1,

the beacon preserves a bridge from closed social world to hypothetical external continua-
tion. It says:
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Jsomeone?

The question mark itself keeps open a tiny reachable relation. Communication is hope
formalized as signal.

13.155 The Message in the Void

A final message may contain coordinates. History. Warnings. Names. Science. Music. Or
merely:
We were here.

The minimal message preserves a distinction between

nothing happened here

and

a world existed here.

Testimony resists ontological erasure. It cannot save the witnesses. It can preserve the
difference between absence and forgotten presence.

13.156 The Archaeological Future

Suppose after immense time another intelligence discovers Aniara. Then dormant records
may become interpretable again. The effective information relation reactivates:
s + interpreter — M.

The dead society enters another system’s memory. Its continuation becomes discontinuous.
There is no unbroken cultural lineage. Yet some distinctions cross the gap. This resembles
archaeology. Dead civilizations speak through surviving structure to worlds they never
anticipated.

13.157 Continuation Across Silence

Thus continuation need not be continuous in time. Let distinction d be encoded at ty. No
interpreter exists during interval

(t1,12).
At t9, a new interpreter reconstructs d’ such that
d ~d.

Then informational continuation crosses a period of semantic dormancy. This suggests a
broader concept:
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persistence # continuous active realization.

A distinction can persist latently if its reconstructive structure survives.

13.158 The Fossil as Delayed Speech

A fossil does not speak while buried. Neither does a manuscript nobody can read. Yet both
preserve structure capable of producing future distinctions. They are delayed signals. Aniara
itself may become such an object. A vessel once filled with voices becomes a fossil moving
through interstellar darkness. Its architecture becomes frozen testimony. Its silence becomes
data.

13.159 The Ship as Corpse

At the end, Aniara undergoes another ontological transformation:

vehicle — habitat — society — ruin — corpse — artifact.

Each category foregrounds different relations. A vehicle is defined by destination. A
habitat by inhabitation. A society by social reproduction. A ruin by lost function. A corpse
by terminated life. An artifact by possible interpretation. The same material object passes
through multiple ontologies because ontology is partly relational.

13.160 Death as Relation Change

A corpse contains much of the matter that constituted a living body moments earlier. What
changes is organization and trajectory. Let living state satisfy
zt € Alife

with active repair dynamics. Death occurs when

r ¢ Alife

and no available endogenous repair returns it. Thus death is not disappearance of matter.
It is collapse of a particular recursively maintained organization. The dead Aniara remains
materially extensive. What disappears is the recursion.

13.161 The End of Repair

This gives us a precise terminal definition. Life, society, institution, and identity all depend
upon repair loops. A repair loop has the form

6, R
T —t>1'2 Htl't_i_l e A

Terminal collapse occurs when
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Ot

produces a state for which

AR,

capable of returning the system to the relevant admissible region. The curtain falls when
repair no longer closes the loop.

13.162 Formal Result: The Reproductive Viability Proposi-
tion

Proposition 13.1 (Operational and Reproductive Viability). A system may remain opera-
tionally admissible while already lacking a reachable path to long-term reproduction.

Proof. Let z; € A, so the system is presently operational. Long-term reproductive viability

requires existence of policy sequence

Tt:t+n

such that

Ty €A

and the reproduction operator remains capable of generating successor states. Suppose
every available policy satisfies

Li+k ¢ A

for some finite k¥ < n, or destroys the required reproduction operator before ¢ + n. Then
current state remains admissible while no admissible long-term continuation trajectory exists.
Therefore operational viability does not imply reproductive viability. O

13.163 Formal Result: The Senescence Proposition

Proposition 13.2 (Repair-Surplus Senescence). If disturbance load persistently exceeds
repair capacity, unrepaired damage must accumulate.

Proof. Let accumulated damage be Dy, disturbance input be d;, and repair capacity be Ry.
Define

Diy1 = Dy + 0t — Ry.

If there exists T such that for all ¢ > T,

0t — Ry > €

for some € > 0, then
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Dt+n > Dt + ne.

Hence accumulated damage grows without bound relative to the model’s finite tolerance.
The system eventually exits any bounded admissible damage region. O

13.164 Formal Result: The Knowledge Bottleneck Theorem

Theorem 13.3 (Loss of Unique Competence). If an essential repair operation depends upon
non-redundant embodied knowledge, death of the sole competent agent can render otherwise
physically repairable states unreachable.

Proof. Let essential repair R require competence k. Suppose only agent a possesses k:

K(k) = {a}.
Assume no complete external representation permits reconstruction of k without a
competent teacher. After death of a,
K(k)=o.
Therefore R is no longer executable. For any state x whose return to admissibility
requires R,
Rz)NA=0

relative to the remaining system. Thus loss of unique embodied knowledge can transform
a physically repairable failure into a socially irreversible one. O

13.165 Formal Result: The Archive Interpretability Theorem

Theorem 13.4 (Interpretive Dependence of Archives). Physical preservation of a representa-
tion is insufficient for semantic preservation when all reconstructive paths from representation
to interpretation are lost.

Proof. Let representation s encode distinction d. Recovery requires interpreter a with
prerequisite competence set
P(s).

If at least one critical prerequisite p € P(s) is unavailable and cannot itself be recon-
structed from surviving resources, then no available interpreter can implement decoding
map

Dy :s—d.

The physical representation remains, but semantic recovery is unreachable within the
system. Therefore physical persistence is not sufficient for effective semantic preservation. [
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13.166 Formal Result: The Extinction-as-Recursion Theorem

Theorem 13.5 (Extinction as Terminated Reproduction). A persistent lineage becomes
extinct when the operator that maps current instances into admissible successor instances
ceases to have an executable continuation.

Proof. Let lineage states satisfy

X1 = Ti(X),

where T; is the reproduction or transmission operator. Persistence requires a sequence

X, Xiy1, Xpgo, ...

with each successor retaining the relevant lineage distinction. If at time T,

ITr
such that

X111~ Xr,

then no successor preserving the lineage distinction can be generated. Hence the recursion
terminates at T'. This is extinction. O

13.167 Formal Result: The Terminal Admissibility Proposi-
tion

Proposition 13.6 (Value Under Fixed Terminal State). If all reachable trajectories share
an unavoidable terminal state, meaningful optimization can remain over trajectory-dependent
value.

Proof. Let all admissible trajectories satisfy
W(T) = "
Suppose value functional is
T
Vil = [ oG.0)ae
Two trajectories 1 and 72 may share endpoint z* while satisfying

Vim] # Viyel.

Therefore equality of terminal state does not imply equality of trajectory value. Ethical
and practical distinctions remain meaningful even when terminal outcome is fixed. O
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13.168 Formal Result: The Repair Closure Criterion

Proposition 13.7 (Repair Closure). A closed technical system can sustain indefinite
continuation only if essential repair dependencies are themselves internally reproducible or
possess effectively unbounded reliability.

Proof. Let essential component set be

C={c,...,cn}

Assume each component has nonzero probability of eventual failure. For indefinite
continuation, every failed essential component must be repairable or replaceable. If some
component ¢ requires dependency d available only externally, then after external severance
and exhaustion of stored d,

R(Ck) = .

Because failure probability of ¢z over an unbounded horizon approaches unity under ordi-
nary finite-lifetime assumptions, eventual unrepaired failure becomes unavoidable. Therefore
indefinite closed-system continuation requires internal closure of essential repair dependencies
unless some essential components possess effectively unbounded reliability. O

13.169 Formal Result: The Reachability Extinction Principle

Proposition 13.8 (Reachability Extinction). A socially meaningful possibility may disappear
before the physical objects associated with it are destroyed.

Proof. Let possibility p require transformation sequence

a1 as an
o — X1 —> - —> P.

Suppose physical objects required by the sequence remain, but executable operator ay
becomes unavailable due to loss of knowledge, energy, access, or institutional authorization.
Then no admissible path from xy to p remains:

p ¢ R(xo)

Thus the possibility is practically extinct despite persistence of associated physical
objects. O

13.170 Formal Result: The Surplus—Reachability Proposition

Proposition 13.9 (Surplus and Future Reachability). A system operating indefinitely at
minimum immediate survival expenditure cannot sustain future-expanding activities that
require positive investment.

Proof. Let available resources be R;, minimum survival expenditure C,;,, and investment
in future capacity I;:

Rt = C’min + It-
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If
Rt = C(min
for all sufficiently large ¢, then
It - O
Any future capability K requiring
I; >0

cannot be maintained or created. Therefore the subset of future states depending upon
K eventually leaves the reachable set. Hence sustained absence of surplus contracts future
reachability. O

13.171 The Ashes Are Not Nothing

It would nevertheless be a mistake to interpret ashes as absolute nullity. Ash contains history.
Its composition records what burned. Its presence establishes that transformation occurred.
Likewise a dying society is not already dead. The remaining years are not unreal because they
are fewer. The remaining people are not less human because they have no descendants. The
remaining art is not meaningless because the archive may disappear. Terminality changes
reachability. It does not retroactively annihilate experience.

13.172 Against Retrospective Nihilism

There is a temptation to reason backward from extinction:

everything ended = nothing mattered.

This inference is invalid. From

xr =<
it does not follow that
V(l’t) =0
for
t<T.

The conclusion would require an additional premise that value exists only through infinite
continuation. Aniara provides no reason to accept such a premise. Indeed, the narrative’s
emotional force depends upon rejecting it. We care that the passengers suffer precisely
because their finite experiences matter.
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13.173 The Meaning of the Wrinkled Face

The aged passenger looking into darkness embodies accumulated duration. Wrinkles are
records. The body becomes archive. Time is written into tissue. The person who once
boarded Aniara expecting another world now carries twenty years of failed arrival physically.
This is more than aging. It is the conversion of historical catastrophe into biological structure.
The social event has become somatic.

13.174 Embodied History

Bodies record social conditions. Nutrition. Stress. Labor. Violence. Disease. Care.
Environmental exposure. Sleep. Fear. Thus body state can be written
B, =F(G,E,S H),

where G is genetic structure, F environment, S social conditions, and H personal history.
The body is therefore neither purely biological nor purely social. It is a material integration
of trajectories. Aniara’s aging population literally embodies the voyage.

13.175 The Ship and the Body

The parallel becomes striking. The ship accumulates repairs. The body accumulates scars.
The archive accumulates annotations. Institutions accumulate amendments. Language
accumulates semantic drift. Each is a persistent system carrying evidence of previous
disturbances. Perfect restoration would erase history. Actual continuation usually preserves
traces. Thus:

repair # return to pristine state.

Repair often produces survivable scar.

13.176 Scar as Successful Failure

A scar records both damage and repair. Without damage, no scar. Without repair, perhaps
no surviving tissue. Thus the scar contains two truths:
something failed

and

something persisted.

Aniara itself is a scar moving through space. Its continued existence testifies simultane-
ously to catastrophic failure and extraordinary persistence. The passengers’ aging bodies
repeat the same structure at another scale.
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13.177 Dining on History

The society therefore consumes accumulated history in order to continue. Spare parts
manufactured decades earlier. Knowledge learned on Earth. Memories inherited from
parents. Institutions improvised after catastrophe. Technologies nobody can reproduce.
Stories whose original witnesses are dead. The present is fed by the past. But because
replenishment is insufficient,

axK
dt

The civilization is metabolizing its inheritance.

< 0.

13.178 Civilizational Catabolism

Biology distinguishes anabolic processes that build structure from catabolic processes that
break structures down to release usable energy. A declining civilization can enter an analogous
catabolic regime. It dismantles unused sections for parts. Consumes reserves. Abandons
institutions. Consolidates populations. Simplifies curricula. Burns cultural and material
capital to maintain essential functions. Let structural capital be K. Continuation becomes

_dK
dt

The society survives by becoming smaller.

Cy =

13.179 Cannibalizing the Ship

This process may become literal. A failed compartment provides materials for another.
An obsolete system is stripped for components. Furniture becomes feedstock. Decorative
materials become structural repair. The distinction between environment and resource
collapses. Aniara begins consuming itself. This is a terminal form of repair:

St — R(St)

where repair of one subsystem requires destruction of another part of the same system.

13.180 Autophagy

Biological cells under starvation can degrade internal components to recycle resources. The
analogy is exact enough to be useful. Let subsystem A be sacrificed to preserve essential
subsystem B:

decomposition repair
A > T

B.

Total system complexity decreases:

Cii1 < Ch.
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But viability temporarily increases. This is adaptive simplification. The system preserves
core functions by consuming peripheral structure.

13.181 The Core and the Periphery

Terminal repair therefore requires defining a core. Let system functions be partitioned:

F= Fcore U Fperipheral'

Under declining resources, peripheral functions are released first. But the classification
is political. Is art peripheral? Privacy? Education? Democracy? Historical preservation?
Comfort? Reproduction? Research? The technical core is easier to identify than the human
core. A society can preserve oxygen while losing everything that made continued breathing
meaningful.

13.182 Bare Life

The reduction of existence to biological maintenance is therefore not neutral. Let biological
viability be
V.

Let social-human viability be

VH — F(VBvAaRaM70)7
where A is agency, R relationship, M meaning, and C cultural participation. A system
can maximize
Ve

while degrading the others. Aniara asks where the boundary lies between preserving life
and preserving a form of life.

13.183 The Minimum Viable Humanity

This question has no purely technical answer. Suppose the final population survives only by
eliminating privacy, autonomy, art, disagreement, and personal choice. Biologically, humanity
persists. But what distinction is being preserved? If the target is merely

Homo sapiens DNA,

one answer follows. If the target is a richer pattern of human social existence, another
follows. Repair always presupposes an invariant. Without specifying what must persist, the
command “save humanity” is underspecified.
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13.184 What Exactly Are We Saving?

Let target identity be invariant set
I*
Repair seeks

Tt+1

such that

I(xpyq) = I7.

Different choices of I* produce different policies. If

I = biological survival,

extreme authoritarian coordination might be admissible. If

I" = biological survival + agency + plurality + dignity,

the admissible policy set narrows. Thus survival debates are secretly identity debates.

13.185 The Admissibility of Survival

We can therefore define survival itself as constrained. A survival trajectory =y is admissible
only if

/y(t) € Alife N -Adignity N Aagency N Acollective

to whatever minimum thresholds the society recognizes. This does not guarantee that
such a trajectory exists. Terminal tragedy may consist precisely in the disappearance of
their intersection:

Alite N Adignity = 9.

Then no option preserves every value.

13.186 Tragedy as Empty Intersection

This provides a formal definition of tragedy. Let independently valued constraints define
admissible sets

A tragic condition occurs when
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while each A; represents a value the agents have reason to preserve. No action satisfies
all obligations. Something must be violated. Aniara is tragic not simply because bad things
happen. It is tragic because the space of non-loss can disappear.

13.187 No Clean Hands

Under an empty admissible intersection, every choice incurs moral cost. Let action a violate
constraint set

V(a) # 2.

Then even optimal action has

IV (a")| > .

This is the formal structure behind the intuition of “no clean hands.” The important
ethical task is not to pretend a perfect solution exists. It is to minimize unjustified violation
while acknowledging unavoidable residue.

13.188 The Refusal of Moral Theater

Terminal systems are especially vulnerable to moral theater because leaders may need to
present painful decisions as unquestionably righteous. But if the admissible intersection is
empty, triumphalist certainty is dishonest. A more mature politics says:

this choice causes real harm,
the alternatives cause other harms,
we chose under these constraints,

and the loss remains a loss.

Acknowledging residue is not weakness. It preserves correspondence.

13.189 Grief as Residual Accounting

Grief can be understood as the affective recognition that a lost value was not canceled by
the necessity of losing it. If choice a sacrifices value v, rational necessity does not imply

v =20.

Grief preserves the statement

v >0

after
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v

has become unreachable. In this sense grief is a form of moral accounting. It prevents
necessity from rewriting the sacrificed thing as worthless.

13.190 Why the Ashes Matter

Ashes therefore remain sacred precisely because they testify to value consumed. A destroyed
Earth is not made worthless by being destroyed. A dead person is not made insignificant
by death. A vanished culture is not made meaningless by extinction. The residue points
backward toward structure. To dine on ashes is to live among evidence that what is gone
once had form.

13.191 The Ethics of Remains

Terminal societies must decide what to do with remains. Bodies. Artifacts. Rooms.
Records. Machines. Memorials. The dead compete with the living for space and resources.
Ordinary burial practices may become impossible. Objects once preserved for sentiment may
need recycling. Sacred materials may become technically useful. Scarcity therefore forces
confrontation between symbolic and material value.

13.192 The Conversion Problem

Let object o have symbolic value

Vs (o)

and material value

V(o).

Recycling destroys or transforms some symbolic structure while recovering material
resources. The decision depends upon

W (o) = V(o) = Vs(o0).

But values are not necessarily commensurable. A wedding ring contains little useful
metal relative to its personal significance. A massive memorial may contain resources needed
for life support. Terminal conditions expose these hidden tradeoffs.

13.193 Desecration and Survival

When survival requires dismantling sacred objects, is this desecration? Perhaps. But
preserving a sacred object while allowing avoidable death also expresses a value hierarchy.
There is no neutral option. The problem again becomes one of competing admissibility
constraints. The society must decide whether sacredness attaches to material substrate or to
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the relations the object represents. If the latter, perhaps the material can be released while
memory remains.

13.194 Substrate Release

This corresponds to the broader theory of identity. If distinction d can migrate from substrate
S1 to Sy,

d(S1) — d(S2),

then preservation need not require material fixation. A memorial object may be pho-
tographed, described, narrated, or ritualized before its material is recycled. Some information
is lost. Some survives. Terminal repair becomes an art of controlled lossy transformation.

13.195 Lossy Continuation

Perfect preservation is usually impossible. Let original distinction set be

Dy.
Transmission preserves subset
D1 C Dy.
Then
[D1| < [Dol-

Yet continuation may still be meaningful if the preserved subset contains the distinctions
judged invariant. Thus identity under scarcity is necessarily lossy. The question becomes:

Which losses are compatible with remaining who we are?

This is perhaps the central question of a dying civilization.

13.196 The Minimal Self

Individuals face an analogous problem under aging. Capabilities disappear. Memory changes.
Roles vanish. Bodies weaken. Yet persons often preserve a sense of self. Let identity
dimensions be

I={i,... in}.

As some dimensions disappear,

I C L.

At what point does identity cease? There may be no sharp answer. Identity can be
robust under enormous loss because different dimensions support one another. Aniara’s
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social senescence mirrors personal aging.

13.197 The Ship as Aging Organism

The vessel becomes increasingly organism-like. It has circulation. Energy metabolism. Waste
processing. Information networks. Protective boundaries. Repair systems. Specialized
compartments. Aging components. Homeostatic constraints. The passengers are both inhab-
itants and repair cells. When their population declines, the organism loses its maintenance
machinery. The metaphor is imperfect but structurally illuminating.

13.198 Boundary Failure

An organism remains alive partly by maintaining a boundary between internal and external
conditions. Aniara does the same. Hull integrity preserves

]Dinside 7é P, outside-

Temperature control preserves

ﬂnside 7& Tspace .

Life itself depends upon maintained gradients. The ship’s existence is therefore an active

refusal of equilibrium with its environment.

13.199 Life as Maintained Disequilibrium

Let external equilibrium state be xg. Living system maintains state

T # TE

through continuous expenditure of energy. If maintenance stops,

Ty — TE.

Death is therefore not the arrival of chaos in a simple sense. It can be the loss of actively
maintained differences. Temperature equalizes. Pressure equalizes. Chemical gradients
dissipate. Distinct compartments cease functioning. Life depends upon persistent distinction.

13.200 The Final Thermodynamic Metaphor

Aniara’s sociological story therefore resonates with thermodynamics without reducing sociol-
ogy to physics. A society also maintains differences. Roles. Memories. Norms. Languages.
Boundaries. Specializations. Institutions. These distinctions require energy, attention, and
repair. When repair capacity disappears, differences flatten. Not into perfect sameness, but
into structures no longer organized as a society. The social system approaches equilibrium
with its own ruin.
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13.201 The Ashen Crown

The image of the human king with an ashen crown condenses the contradiction of technological
sovereignty. Humanity imagines itself ruler. It possesses extraordinary transformation
capacity. Yet its crown is made of the residue of what that capacity destroyed. Power
without admissibility becomes self-consuming. Let transformation capacity be

Pr.
Let constraint sensitivity be

Cs.
Increasing

Pr
without corresponding increase in

Cs

can enlarge catastrophic reachability:

7zcat astrophe T .

Technological power expands both constructive and destructive possibility.

13.202 Power Expands the Error Surface

A weak agent can make limited mistakes. A powerful agent can make planetary mistakes.
Let action magnitude be m. Potential consequence scale may satisfy

C(m)
with

dcC

— > 0.
dm>

As civilization increases power, epistemic and institutional error become more consequen-
tial. Thus progress in capability requires progress in constraint recognition. Otherwise the
civilization’s ability to repair may grow more slowly than its ability to damage.

13.203 The Repair—Power Inequality

Let destructive capacity be D¢ (t), repair capacity Rc(t), and diagnostic capacity Kc(t). A
minimally safe technological trajectory should seek something like

Ro(t), Ko(t) 2 De(t)

over relevant classes of disturbance. If



354

Dc(t) > Ro(1),

civilization acquires the ability to create states from which it cannot recover. Aniara is
the narrative realization of that inequality.

13.204 The Great Escape Reconsidered

The passengers believed technology would rescue them from technological civilization’s
planetary consequences. The ark represents repair through relocation. But the ark itself
depends upon the same technological complexity whose fragility becomes fatal. This is not
an argument against technology. It is an argument against treating technological capability
as equivalent to systemic understanding. A system can be capable of building Aniara without
being capable of guaranteeing Aniara’s continuation.

13.205 Capability Without Closure

Let construction capability be

Cp.
Let indefinite maintenance closure be
Cuy.-
Then
Cg >0
does not imply
Cy > 0.

Modern civilization routinely constructs objects whose full dependency chains exceed
any individual organization. Aniara magnifies this ordinary condition. The ship can exist
because an entire planet once existed behind it. Once detached, its apparent autonomy is
revealed as borrowed.

13.206 Autonomy as Hidden Dependency

Many systems described as autonomous are actually dependency-compressed. A laptop
appears self-contained while depending upon global semiconductor manufacturing, electricity
infrastructure, software ecosystems, mining, logistics, standards, and education. A hospital
appears local while depending upon pharmaceutical supply chains and global knowledge.
Aniara appears like a world. It is actually a terminal branch of Earth. Its autonomy was
representational, not causal.
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13.207 The Diagnostic Boundary Error

The mistake arises from drawing the system boundary too narrowly. If Aniara is modeled as

S = ship,

it appears self-contained. If modeled as

S* = ship + supply chains + knowledge systems + planetary industry,

its dependence becomes visible. The catastrophe therefore illustrates the importance
of choosing diagnostic boundaries large enough to include causal dependencies. A system
boundary is useful only if it preserves the distinctions necessary for predicting continuation.

13.208 The False Independence Theorem

Proposition 13.10 (Boundary-Induced False Autonomy). A subsystem may appear au-
tonomous when its diagnostic boundary excludes dependencies whose failure lies outside the
observation interval.

Proof. Let subsystem S depend upon external process F through resource flow r(t). Suppose
observation interval [0, T] occurs while stored reserves Ry satisfy all demands, so no external
replenishment is visibly required. A model excluding E predicts viable continuation over
[0,T]. For larger horizon T" > T, reserves exhaust:

R(T') =0.

If continuation requires renewed r(¢) and E is unavailable, the subsystem fails. Thus
apparent autonomy was produced by a diagnostic boundary and temporal horizon that
omitted a necessary dependency. O

13.209 The Long Horizon Reveals the System

This result has broad significance. Short horizons make systems appear simpler and more
autonomous than they are. Long horizons reveal dependencies. A person can survive briefly
without food. A city can survive briefly without imports. A company can survive briefly
without maintenance. A ship can survive briefly without civilization. Thus system definition
depends upon time scale. The longer the continuation horizon, the larger the relevant
dependency graph tends to become.

13.210 Aniara as Long-Horizon Experiment

The accidental voyage therefore performs an experiment nobody intended. It asks:

How self-contained is this civilization fragment really?

Every year supplies another answer. A spare part runs out. A specialist dies. A social
institution loses relevance. A technical assumption expires. A memory fades. The ship’s
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hidden dependence upon Earth is gradually converted into visible failure. Time performs
dependency analysis.

13.211 The Twenty-Fourth Year

By the final years, the distinction between voyage and lifetime disappears. For some
passengers, Aniara has contained most of adulthood. For others, perhaps all remembered
life. The original promise of transportation has become grotesquely obsolete. Nobody is
traveling in the ordinary social sense. They are aging in a moving coordinate system. The
ship’s velocity no longer corresponds to progress. This is a powerful distinction:

motion # advancement.

13.212 Velocity Without Reachability

A system can move rapidly while becoming less capable of reaching valued states. Let
physical velocity be

_dzx
Codt
Let goal distance in reachability space be

(%

dR(ga-rt)‘

High v does not imply

d
ng(g,xt) < 0.

Aniara travels through space at extraordinary speed while its meaningful destination
becomes increasingly unreachable. This separates kinetic activity from progress.

13.213 The Sociology of Busyness

The same error appears in institutions. Activity is mistaken for advancement. More meetings.
More production. More transactions. More messages. More computation. But the relevant
question is whether activity expands or preserves valued reachability. Let activity level be
A;. Progress is not

Pt = At.

A better definition is

P = AV (Ry).

A frantic society can be moving rapidly toward collapse. Aniara is motion without arrival
made literal.
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13.214 Progress as Reachability Transformation

Progress should therefore be evaluated by how the reachable set changes. A transition is
progressive relative to value function V' if
Rit1

contains more or better admissible futures than

Rtv

after accounting for costs and excluded possibilities. This avoids equating novelty, speed,
growth, or complexity with progress. Sometimes simplification is progressive. Sometimes
slowing down is progressive. Sometimes refusing an action preserves more future than
performing it.

13.215 The Catastrophe of One-Way Doors

The most dangerous technological actions are those that create one-way transitions. Let
action a map

r—Yy

such that

z ¢ R(y).

If consequences of y are poorly understood, the action carries irreversibility risk. As
technological power increases, civilization encounters more one-way doors. Species extinction.
Climate tipping points. Nuclear destruction. Permanent contamination. Loss of unique
ecosystems. Some forms of autonomous system deployment. The lesson of Aniara is not
“never act.” It is “recognize when repair cannot be assumed.”

13.216 The Precautionary Reachability Principle

A general precautionary rule follows. When action a has substantial probability of irreversibly
collapsing high-value future reachability, the evidential burden for performing a should
increase with the scale of potential loss. Let expected irreversible loss be

Li(a) = pr(a)Vi(a).

Then required warrant should be increasing in Lj:

Wrequired = f(LI)7 f, > 0.

The more future an action can permanently remove, the stronger the justification required.
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13.217 Repair Before Expansion

A civilization obsessed with expansion may underinvest in repair. But every expansion
increases the surface on which failure can occur. Let complexity be C, failure modes F(C),
and repair capacity R(C). Safe expansion requires roughly

aR  dF
dC — dC
in the relevant risk-weighted sense. If complexity grows faster than repair capacity,
fragility accumulates beneath apparent sophistication. Aniara is technologically magnificent.
That magnificence does not save it.

13.218 The Mature Civilization

A mature civilization might therefore measure itself not merely by what it can create, but by
what it can repair. Not merely by maximum output, but by resilience. Not merely by speed,
but by reversibility. Not merely by intelligence, but by diagnostic accuracy. Not merely by
expansion, but by whether expansion preserves future options. Not merely by survival, but
by what kind of life its survival mechanisms preserve. Aniara becomes a negative image of
this maturity.

13.219 The Ashes as Curriculum

The destroyed Earth and dying ship become lessons written in irreversible material. But a
lesson exists only if some learner remains. This is why catastrophe does not automatically
teach. Societies often say:

we learned from disaster.

Yet learning requires transformation of future policy:

E—> K->

If the same behavior recurs,

T =T,

then experience occurred without effective learning. Aniara’s deepest tragedy may be
that its lessons arrive after the learners have lost the ability to act upon them.

13.220 Knowledge Arriving Too Late

Information has temporal value. Let information I become available at time ¢;. Let last
actionable time be t4. If

tr >ta,
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then the information may possess explanatory value but no corrective value. This is
another form of irreversibility. A perfect diagnosis after the repair window closes cannot
alter the outcome. Thus epistemic systems must not merely become correct. They must
become correct in time.

13.221 Latency

Let disturbance begin at tg. Detection occurs at tp. Decision at tc. Repair at tg. Total
latency is

L=tgr—t.
If admissible repair window closes at
T,
then successful repair requires

L<T*—to.

A society with excellent knowledge but slow institutions may therefore fail. Response
speed is part of repair capacity.

13.222 The Politics of Delay

Delay can be politically attractive. It postpones costs. Avoids conflict. Preserves comforting
narratives. Allows leaders to leave consequences to successors. But delay can shrink future
reachability. Let repair cost increase with time:

Ckg(t), Ckr(t) > 0.

Eventually,

CR(t) > Clhax-

The problem moves from expensive to impossible. Delay converts difficult choices into
absent choices.

13.223 The Vanishing Option

This is the fundamental temporal structure of many catastrophes. At tg,

Ro ={a,b,c,d}.
At t,

Ry = {b,c,d}.
At to,
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RQ = {C, d}
At t3,
Ry = {d}.
At ty,
Ry = <.

Nothing supernatural occurs at the final moment. The catastrophe is the progressive
disappearance of options.

13.224 The Last Option

When only one viable action remains, freedom has already been drastically reduced. A
society may technically choose

d,

but if every alternative means immediate collapse, the meaningful choice occurred earlier
when multiple branches remained open. This suggests a principle:

’The ethically important moment is often not when catastrophe becomes unavoidable, but when avoidabi

Aniara’s final years are therefore the endpoint of earlier reachability losses.

13.225 Responsibility Before Necessity

Responsibility is greatest while alternatives remain. Once

|R| =1,

choice is minimal. When

RI> 1,

policy can shape future possibility. This reverses a common political tendency. Societies
often mobilize most intensely when options are few. But rational prevention invests earlier,
when catastrophe feels less immediate precisely because repair remains easy. The visibility
of danger and the leverage of intervention may be inversely related.

13.226 The Quiet Phase

Many disasters therefore possess a quiet phase. No dramatic suffering. No alarms. No visible
collapse. Only slowly narrowing reachability. Maintenance deferred. Ecological thresholds
approached. Knowledge redundancy lost. Institutions weakened. The system still appears
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normal. This is the phase in which intervention is easiest and politically hardest. Aniara
begins long before the ship leaves Earth.

13.227 Earth as the First Aniara

The deepest correspondence is therefore that Earth itself was already Aniara. A bounded
habitat. Finite material flows. Dependent upon maintenance of life-supporting conditions.
Populated by humans capable of confusing local externality with true externality. Moving
through space without an external rescue civilization guaranteed to intervene. The spacecraft
merely makes visible what the planet’s scale concealed. Earth was the ark. There was never
an outside in the relevant sense.

13.228 The Escape Fantasy

The fantasy of planetary escape can therefore become dangerous when it substitutes for
planetary repair. This does not imply that space exploration is meaningless or wrong.
Expansion can increase knowledge, resilience, and future reachability. The error is conceptual:

new habitat # permission to destroy old habitat.

Redundancy is valuable. Replacement fantasies are different. A backup is not an excuse
to corrupt the primary system.

13.229 True Redundancy

For multiple habitats to provide genuine resilience, they must not share every catastrophic
dependency. Let habitats be H; and Hs. If failure modes are perfectly correlated,

P(Fy, Fy) = P(Fy) = P(F),

then redundancy is weak. True resilience requires partial independence:

P(Fy | Fy) < 1.

If destructive social dynamics simply replicate across habitats, physical redundancy may
not provide institutional redundancy. The lesson travels with the settlers.

13.230 The Ark Must Learn

A successful ark therefore requires more than life support. It must carry repairable institutions.
Methods of knowledge correction. Mechanisms for revising norms. Distributed expertise.
Cultural plurality. Conflict resolution. Historical memory. Intergenerational responsibility.
The capacity to recognize when inherited solutions have become maladaptive. In other words,
the ark must carry not a frozen civilization but a civilization capable of recursively repairing
itself.



362

13.231 The Anti-Aniara Principle

We can state the inverse lesson:

A viable civilization must preserve not merely states worth having, but the capacity to diagnose, repair,

This is stronger than sustainability. Sustainability can sound static. The anti-Aniara
principle is dynamic. The world changes. Repair must change with it.

13.232 The Ashes and the Seed

Ash and seed represent opposite temporal structures. Ash is residue after reachability has
been consumed. Seed is compressed structure capable of generating new reachability. Let
ash state be A:

1(R(A)) < u(R(S))-
Let seed state be Q:

HR(Q)) > 1(Q)

in the sense that a small structure can generate a large future state space under suitable
conditions. A civilization should therefore ask of its institutions:

Are we producing ashes or seeds?

13.233 Generativity

Generativity is the capacity of present structure to create valuable future structure. Let
current state be x. Define generativity roughly as

G(x) = B[V (Resn(2))].

A resource can have low immediate value but high generativity. Education. Healthy
ecosystems. Trust. Basic research. Children. Open standards. Repairable infrastructure.
Institutional legitimacy. These are seeds. Their value lies partly in futures they enable.

13.234 Extractive and Generative Systems

An extractive system converts inherited structure into present benefit:

Kt_>0t

with insufficient regeneration. A generative system converts present activity into future
capacity:

At — Kt—i—l-
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All systems require some extraction. The question is whether

dK
dt
remains nonnegative over relevant horizons. Aniara’s final phase is necessarily extractive.
Earth’s catastrophe becomes morally sharper if Earth entered extractive dynamics while
generative alternatives remained reachable.

13.235 Dining Before the Ashes

The warning is therefore temporal. Do not wait until the meal is ash to ask what should
have been preserved. Do not wait until the last specialist dies to value redundancy. Do
not wait until the archive is unreadable to preserve interpretive chains. Do not wait until
the ecosystem crosses a threshold to calculate repair costs. Do not wait until only one
political option remains to demand choice. Do not wait until the last generation to discover
intergenerational ethics. The entire theory of repair is, at its core, a theory of acting while
repair remains reachable.

13.236 The Last Feast

Yet Aniara has already passed that boundary. Its final feast cannot restore Earth. Its final
calculations cannot restore Mima. Its final archive cannot create descendants. Its final
engineer cannot recreate planetary industry. Its final philosopher cannot reason the ship
back onto its course. The remaining problem is therefore not salvation. It is how to inhabit
irreversibility. This is where the monograph’s argument reaches its most difficult form. A
theory of repair must also contain a theory of the unrepairable.

13.237 The Unrepairable

Let state x be unrepairable relative to admissible region A when

R(z)NA=2.

Then no available transformation restores the relevant viability. What remains? Ob-
servation. Truth. Care. Memory. Reduction of suffering. Preservation of dignity. Release.
Testimony. These are not substitutes for successful repair. They are the ethics of the
boundary beyond repair.

13.238 Repair Becomes Care

Before the terminal boundary, care and repair overlap. One cares by restoring function.
After the boundary, care separates from restoration. A dying person may be cared for even
when cure is impossible. A disappearing culture may be documented even when revival is
impossible. A doomed society may distribute its remaining resources compassionately even
when survival is impossible. Thus:
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’When repair becomes impossible, care remains a reachable relation.

This prevents repair theory from collapsing into technological solutionism.

13.239 Care Without Future

Care is especially important because its value can be local in time. Let persons ¢ and j exist
at t. Care action ¢ changes experienced state:

zj(t) = al(t)

with

The fact that

later does not erase the improvement at t. Care therefore remains rational under
terminality. It is one of the values least dependent upon long horizons.

13.240 The Final Repair Is Relational

At the end of Aniara, the most important repair may no longer be mechanical. It may be
the repair of relation. To sit with someone. To tell the truth without cruelty. To remember
a name. To forgive. To refuse unnecessary violence. To preserve another person’s agency
while it remains possible. These actions do not repair the ship. They repair local fractures
in the remaining social field. Their scale is smaller. Their value is not therefore zero.

13.241 Scale Does Not Determine Value

Modern civilization frequently associates significance with scale. Planetary. Historic. Per-
manent. Massive. Transformative. But a value function need not be monotonic in scale. A
small action can possess high local value. Let action magnitude be m. There is no general
law requiring

av

dm

> 0.

The final years of Aniara strip away large projects and leave small relations exposed.
This is sociologically revealing. Much of civilization’s value may always have existed at this
scale.

13.242 The Final Social Field

As the population declines, the social field contracts:
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q)s(t) — 0.

But until the final relation disappears,

q)s(t) > 0.

There remains a space of mutual influence. Recognition. Conflict. Memory. Care. Speech.
The social does not vanish gradually merely because population is small. It persists wherever
relation persists.

13.243 The Penultimate Person

The death of the penultimate person is sociologically more radical than the death of the final
person. Before it:

There remains reciprocity. After it:

P=1.

Reciprocity disappears. The final person’s eventual death ends consciousness aboard
Aniara. But the penultimate death ends living society. This distinction deserves emphasis.
Social extinction precedes biological extinction by one death.

13.244 The Last Dyad

A dyad is the minimum reciprocal social system. Let persons be a and b. Relations include

R(a,b)

and

R(b,a).

The dyad can still support conversation, obligation, disagreement, affection, deception,
forgiveness, and recognition. When one member dies, all reciprocal social operations terminate.
The last dyad is therefore civilization compressed to its minimal relational form.

13.245 The Ethics of the Last Dyad

Imagine that only two people remain. Every action toward the other now carries the weight
of the entire surviving social world. There is nobody else to appeal to. No public. No
court. No community. No alternative companion. Power becomes absolute and intimacy
unavoidable. The last dyad tests whether ethical relation depends upon external enforcement.
If one person cares for the other despite there being no future reward, no reputation, and no
social sanction, care appears in its least instrumental form.
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13.246 Morality Without Audience

This is perhaps the final sociological experiment of Aniara. Would one act ethically if nobody
else could ever know? If no descendant would remember? If no institution would reward?
If no deity were assumed to judge? If the species ended tomorrow? The question removes
nearly every external incentive. What remains is the relation itself.

13.247 Intrinsic Sociality

If ethical action remains meaningful under these conditions, then social value cannot be
reduced entirely to reputation, exchange, institutional enforcement, or future benefit. Some
relation must be valued as relation. This does not prove any particular moral theory. But it
demonstrates that terminality can function as a conceptual filter. It removes instrumental
explanations one by one. What survives the filter reveals what our theories consider
intrinsically valuable.

13.248 The Last Name

Eventually one person remains and speaks the names of the dead. Naming preserves
distinctions. Without names, the dead can collapse into quantity:

N =7999.

With names:

dy,da, ..., d7999.

FEach name resists aggregation. This is why memorials list names. Statistics describe
magnitude. Names preserve individuation.

13.249 Against the Collapse into Number

Large catastrophes encourage numerical representation because human cognition cannot
individually represent every victim. But aggregation has a cost. Let population be

P={p1,....pn}

The scalar

|P|=n

preserves quantity while discarding almost every other distinction. Necessary compression
becomes dangerous when the compressed representation replaces awareness of what was
compressed. Fight thousand deaths are not merely the number eight thousand. The number
is a lossy map.
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13.250 The Ethics of Resolution

Moral attention therefore has resolution. At low resolution:

population.
At higher resolution:
groups.
Higher still:
families.
Higher:
persons.

No observer can operate at maximal resolution constantly. Governance requires aggrega-
tion. Care often requires individuation. A humane system must move between scales without
mistaking one scale for the whole.

13.251 The Final Compression

At the end, Aniara itself may be compressed into one sentence:

A ship was lost and everyone died.

The sentence is true. It is also radically insufficient. The entire monograph exists
because compression destroys distinctions. The sociological purpose of extended analysis is
therefore partly anti-entropic. It restores intermediate structure. Institutions. Memories.
Conflicts. Adaptations. Repair attempts. Bodies. Languages. Temporalities. Without these,
catastrophe becomes plot.

13.252 Against Plot

Plot privileges events. Sociology asks what structures make events possible and what
structures events subsequently create. The deviation from course is plot. The twenty years
afterward are sociology. Earth’s destruction is plot. The inheritance of guilt is sociology.
Mima’s death is plot. The transformation of belief, ritual, authority, and memory afterward
is sociology. The final death is plot. The contraction of social reachability before it is
sociology.

13.253 The Monograph as Mima

There is therefore a curious reflexive relation between this analysis and Mima. Mima organized
overwhelming worlds into representations the passengers could perceive. A monograph
performs a weaker but structurally related operation. It takes an enormous field of events
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and constructs distinctions. It does not reproduce the world. It creates a diagnostic
representation. The danger is the same. Representation can illuminate. It can also become
a substitute for what it represents.

13.254 The Limit of Theory

No equation in this chapter experiences exile. No theorem mourns. No graph fears death.
Formalization preserves relations while discarding phenomenological content. Thus theory
must remember its diagnostic boundary. Let lived world be X. Theory is map

T: X — M.

Necessarily,

M # X.

The value of theory lies not in replacing experience but in preserving distinctions that
help us understand its structure.

13.255 Formal Humility

A mature formalism therefore includes awareness of what it excludes. If model M preserves
variables

{z1,..., 2},

then interpretation should also identify omitted domain

X\ M.

This is especially important for sociological analysis. Quantification can reveal structural
constraints. It cannot exhaust grief, beauty, humiliation, longing, love, or terror. Aniara
requires both formal and human languages because neither alone is sufficient.

13.256 The Ashes Beyond the Equation

The final passengers do not experience

They experience doors that will never open. People who no longer answer. Machines that
cannot be repaired. Songs associated with dead friends. Rooms left untouched. Food that
tastes of memory. Faces becoming older. Silence lasting longer. The mathematics names the
structure. The human meaning lives in its instantiation.
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13.257 The Last Twenty-Four Years

Twenty-four years is cosmically negligible. For a human life it is enormous. This scale
mismatch is central to Aniara. The universe is indifferent to the duration that defines human
biography. A star system can remain visually unchanged while an entire generation ages and
dies. Thus physical and social time diverge:

Tcosmic > Thuman .

The stars appear frozen. The passengers decay.

13.258 Frozen Stars, Moving Bodies

The visual stability of the stars intensifies awareness of human change. Let stellar configura-
tion perceived over interval T satisfy approximately

ASst;ars ~ 0.

Human bodies satisfy

A-Bhumam > 0.

The background appears eternal because the observer is brief. Aniara therefore reverses
ordinary intuitions of motion. The ship moves rapidly. The stars appear still. The passengers
remain inside the same rooms. Their bodies reveal the true passage of time.

13.259 The Body as Clock

Without sunrise and sunset, bodily aging becomes one of the most undeniable clocks. Hair
changes. Skin changes. Strength declines. Children grow. Friends die. The body supplies
temporal evidence when the environment does not. Thus the passengers cannot completely
simulate terrestrial cycles. Artificial dawn can reproduce illumination. It cannot stop
senescence. The organism remains coupled to irreversible time.

13.260 Against Perfect Simulation

This reveals another limit of representation. A simulated sunrise can reproduce visual
distinctions. It does not reproduce planetary relation. A simulated forest can reproduce
imagery. It does not produce an ecosystem. Mima can provide astonishing representational
richness. But representation is not substitution under every function. Let original object be
x, simulation s(z). For some function f,

For another,

9(s(z)) # g(z).

The question is always: equivalent for what purpose?
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13.261 Functional Equivalence

Two systems may be equivalent under one diagnostic boundary and radically different under
another. A virtual ocean and physical ocean may be visually equivalent:

Evisual(07 S) ~ 1.

Ecologically,

Eecological(07 S) ~ 0.

Psychologically, equivalence may lie somewhere between. Thus claims that technology
“replaces” something require specification of function. Aniara survives on substitutions.
Eventually their limits become visible.

13.262 The Substitute World

The ship itself is a substitute world. Mima is a substitute horizon. Artificial cycles substitute
for planetary rhythms. Stored food substitutes for ecosystems. Archives substitute for living
historical continuity. Ritual substitutes for lost places. None is simply fake. Each preserves
some functions while losing others. The sociology of Aniara is therefore a sociology of partial
equivalence.

13.263 Substitution Debt

Every substitution may accumulate debt when ignored differences become relevant. Let
original z and substitute s satisfy equivalence over feature set Fi:

T ~p S

But not over Fy:

xR, s.

If system later depends upon Fb, substitution fails. This is substitution debt. Aniara’s
long voyage repeatedly exposes dimensions for which temporary substitutes were never
designed.

13.264 The Final Failure of Substitution

Ultimately there is no substitute for a reproducing world. A ship can imitate many planetary
functions. But indefinite civilization requires extraordinary closure. The passengers discover
that a world is not merely a container with air. It is a deeply coupled generative system.
Earth produced food, materials, energy gradients, ecosystems, cultural diversity, landscapes,
and repair resources through enormous networks. Aniara carries products of that generativity.
It does not fully reproduce the generator.
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13.265 Worldhood

We can therefore define a world, in part, as a sufficiently rich system of generative reachability.
A habitat becomes world-like when it supports not merely survival but open-ended production
of new viable states. Let worldhood be

W= F(R,Q,R,D),

where R is reachability, G generativity, R repair closure, and D diversity. Aniara begins
as habitat. It struggles to become world. Its tragedy is that its generativity remains too
narrow.

13.266 A World Is More Than a Place

This explains why the loss of Earth cannot be measured by surface area or resource quantity
alone. Earth was a generator of possibilities. Its value included

W(RE)

across biological, cultural, technological, and experiential dimensions. Destroying such
a world destroys not merely existing objects but the processes that would have generated
future objects. The ecological catastrophe is therefore a catastrophe of generativity.

13.267 Ash as Anti-Generativity

Ash becomes the perfect terminal image because it marks the conversion:

generator — residue.

The burned forest is not merely less beautiful. Its ecological generativity has changed.
The destroyed civilization is not merely fewer buildings. Its institutional generativity has
changed. The dead society is not merely fewer people. Its social generativity has reached
zero. Dining on ashes is living after generativity has been consumed.

13.268 The Final Correspondence

The song’s movement from Earth to Aniara, from Aniara to Mima, from Mima to confusion,
from confusion to aging, and from aging to silence can therefore be read as a progressive
contraction of generative systems. Earth fails. The destination fails. Navigation fails. Mima
fails. Shared meaning fragments. Bodies age. Institutions contract. Population declines.
The final observer disappears. At each stage, another layer that generated future distinctions
is removed. The narrative is not merely a sequence of deaths. It is a hierarchy of lost
continuation mechanisms.

13.269 The Hierarchy of Collapse

Schematically:



372

planetary repair |
transport reachability |
technological mediation |
social coordination |
institutional reproduction |
demographic reproduction |
relational field |

observer | .

The curtain falls layer by layer.

13.270 The Meaning of the Curtain

A curtain does not destroy what occurred on stage. It marks the end of access. The
performance becomes past. The audience retains memory. Aniara’s final curtain is more
severe because the audience is internal to the performance. When the last passenger dies,
there may be nobody nearby to remember. The distinction between stage and audience
collapses. The performers carry their own archive into extinction.

13.271 But We Are the Audience

Outside the narrative, however, this is not true. We remain. The poem has readers. The
song has listeners. The story acquires interpreters decades later. The fictional passengers’
final plea to be remembered succeeds at another ontological level. They become a warning
precisely because representation crosses the boundary their bodies could not. Aniara fails as
transportation. It succeeds as transmission.

13.272 Transportation and Transmission

This distinction may summarize the entire work. Transportation moves bodies:

/
Tr—T.

Transmission moves distinctions:
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d—d.

Aniara’s transportation fails. Its transmission continues. The ship never reaches Mars.
The story reaches us. The passengers cannot return to Earth. Their catastrophe enters
cultures they never inhabited. The material trajectory is terminal. The informational
trajectory branches.

13.273 The Great Escape Reversed

Perhaps this is the only genuine escape available within the structure. Not escape from
death. Not escape from planetary responsibility. Not escape from finitude. But escape of
distinction from substrate. A thought survives its thinker. A warning survives its disaster.
A song survives its singer. A theory survives its author. A story survives the civilization it
depicts. This is not immortality. It is continuation under transformation.

13.274 The Ashes Become Seed

The final transformation is therefore possible only outside Aniara. Within the ship:

world — ash.

Through representation:

ash — warning — knowledge — possible repair.

The catastrophe becomes generative if another system receives it and changes. Thus
ashes can become seed informationally even when they cannot become the original world
materially. This is the wager of testimony.

13.275 The Responsibility of the Receiver

But transmission alone is insufficient. A warning unread changes nothing. A warning
understood but ignored changes nothing. Effective transmission requires:

signal — interpretation — model revision — action.

Thus the ethical burden moves from sender to receiver. Aniara’s passengers cannot repair
FEarth. The reader can perhaps repair something else. The story’s continuation becomes our
respounsibility.

13.276 From Spectator to Successor

To receive a warning is to enter its continuation chain. The reader is no longer merely
audience. The reader becomes successor state:

transmission

dy diy1.
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What happens next determines whether the distinction persists merely as entertainment
or becomes operative knowledge. This is where literature intersects with social theory.
Representation can alter reachability by altering the models through which agents choose.

13.277 The Monograph’s Warrant

The purpose of extended interpretation is therefore not to prove that Aniara secretly
contains a formal theory it historically did not contain. That would be anachronistic. The
purpose is comparative. Aniara constructs a fictional social world whose dynamics illuminate
questions also expressible through admissibility, repair, reachability, distinction, diagnostic
boundaries, continuation, and generativity. The correspondence is productive because the
vocabularies expose different dimensions of the same structural problems. Literature preserves
phenomenology. Formalism clarifies relation. Sociology locates institution. Philosophy
interrogates value. None should consume the others.

13.278 Dining on Ashes

We can now return to the image with which the chapter began. To dine on ashes is to
live from the residue of a future already spent. It is to inhabit infrastructure one can no
longer reproduce. To speak languages whose worlds have vanished. To repair machines with
parts taken from other dying machines. To teach compressed fragments of knowledge. To
remember people whose names are disappearing. To walk through spaces built for crowds.
To watch one’s own face age against stars that appear unchanged. To understand more and
control less. To consume inherited structure while knowing that replenishment is failing. Yet
it is also to remain alive long enough to know that the ashes were once something else. That
knowledge matters. The ash retains a relation to the burned world because someone can
still say:

this was not always ash.

The distinction survives in memory. For a while.

13.279 Toward the Curtain

Eventually even that distinction approaches its final internal carrier. The remaining problem
is therefore no longer scarcity. Scarcity presupposes agents choosing among insufficient
means. Nor is it merely senescence. Senescence presupposes a system still engaged in repair.
The final movement begins when the social field itself approaches zero. One by one, the
distinctions that constituted Aniara as a human world lose their active carriers. The question
becomes not how a society survives catastrophe, nor how it adapts to permanent exile, nor
how it distributes resources under decline. The question becomes what it means for a world
to end. Not a planet. Not a ship. A world in the phenomenological and sociological sense:

a field of distinctions that matter to someone.

When the last observer disappears, the matter remains. The ship remains. The stars
remain. The trajectory remains. But Aniara as lived world reaches its boundary. The next
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chapter therefore turns from senescence to extinction itself: from the shrinking society to the
final disappearance of its observers, and from the final disappearance of its observers to the
philosophical problem concealed beneath the closing line of every tragedy. What, exactly,
has ended when a world ends?



Chapter 14

The Sociology of the Mima:

Representation, Mediation, and the
Collapse of a Shared World

The catastrophe of Aniara is usually described spatially. A vessel intended to carry displaced
human beings toward Mars is diverted from its course and becomes irretrievably committed
to interstellar space. Yet the more consequential displacement is sociological rather than
astronomical. Aniara ceases to be a transportation system and becomes a closed social
world whose inhabitants must continue indefinitely after the practical purpose around
which their institutions were constructed has disappeared. The ship still possesses walls,
rooms, technologies, occupations, rituals, hierarchies, memories, entertainments, and bodies,
but these components no longer participate in the future for which they were designed.
What survives is therefore not simply a population trapped in space. It is a society whose
mechanisms of continuation remain active after the collapse of their original terminal
condition. This makes the Mima one of the most important sociological structures in Harry
Martinson’s poem. It would be inadequate to interpret the Mima merely as a computer,
entertainment system, artificial intelligence, oracle, or technological curiosity. Functionally, it
becomes an institution of collective mediation. It stands between the inhabitants of Aniara
and realities that they can no longer encounter directly. Through it, Earth can remain
phenomenologically present after Earth has become physically inaccessible. Landscapes
can appear within a ship that has departed from landscape. Memory can be externalized
and collectively inhabited. Distance can be partially suspended at the level of experience
even when it cannot be overcome at the level of physics. The Mima therefore becomes a
machine for maintaining distinctions that the material trajectory of Aniara is progressively
erasing. This is precisely where Aniara intersects with a theory of persistent distinctions. A
social world does not survive merely because its biological members remain alive. It survives
because distinctions continue to be reproduced: home and elsewhere, past and present, sacred
and ordinary, legitimate and illegitimate, private and public, self and other, hope and despair,
knowledge and fantasy. These distinctions are not ornamental descriptions placed upon an
independently complete society. They constitute much of the organization through which
society exists at all. If they cannot be maintained, repaired, translated, or replaced, the social
world itself begins to lose resolution. Let a society at time ¢ be represented provisionally by

376
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Et == (Pta It; Dt7 Mt7 Rt)u

where P; denotes the population, I; its institutions, D; the set of socially operative
distinctions, M; the available mechanisms of mediation, and R; the repertoire of repair
operations by which disturbances can be absorbed without destroying social continuity.
Social persistence cannot then be reduced to

Py # 9.

The continued existence of people is necessary for the continuation of the society, but it
is not sufficient. A stronger condition is required:

X~ Xig,

where ~» denotes an admissible continuation preserving enough relational structure for
the later society to remain intelligibly connected to the earlier one. The disaster aboard
Aniara attacks precisely this relation. The initial accident does not immediately destroy the
population. Instead, it destroys the correspondence between the institutional structure of the
vessel and the world in which that structure made sense. Tickets still exist, cabins still exist,
personnel still possess titles, corridors retain their names, schedules can still be maintained,
and technical procedures can still be performed. Yet these signs have undergone a profound
semantic transformation because their expected continuation has vanished. A passenger
cabin aboard a functioning transport is temporary accommodation. The same cabin aboard
a vessel that will never arrive is something closer to a cell, dwelling, tomb, inheritance, and
geographical territory simultaneously. Nothing about its physical dimensions need change
for its social meaning to be transformed. The state transition can be represented as

(z,C1) — my(x),

followed by

(z,C2) — ma(x),

where z is the same material object and Cy,Co are different continuation structures.
Meaning is therefore not intrinsic to the isolated object. It depends partly upon the future
trajectories in which the object can participate. More generally,

Meaning(x,t) = F(x, R¢(x)),

where R;(z) denotes the reachable futures associated with x at time ¢. Aniara’s catas-
trophe is therefore simultaneously a catastrophic contraction of reachability. Before the
deviation, a passenger’s future contains arrival, settlement, reconstruction, family life, labor,
political participation, aging on another world, and perhaps eventually the establishment
of another human civilization. Immediately afterward, these futures disappear from the
reachable set. If

Fi(p)

denotes the set of futures regarded as possible for passenger p, then the navigational
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failure produces approximately

Fir1(p) © Fi(p),

with an enormous decrease in its measure,

w(Fe1(p)) < p(Fi(p)) -

The sociological problem begins because human cognition and human institutions do
not instantly reorganize themselves around this new topology. The inhabitants continue
temporarily to inhabit the larger imaginary future even after physical reality has collapsed
it. Denial is therefore not simply irrationality. It is temporal hysteresis within a social
system. Representations of reachable futures decay more slowly than reachability itself. Let
ﬁt represent socially believed reachability and JF; actual physical reachability. The accident
creates a divergence

A, = d(]?t,]-"t).

For some interval following the catastrophe,

Ay > 0.

The society’s representations of itself therefore cease to correspond to the world through
which it is moving. This is where mediation becomes indispensable.

14.1 The Mima as a Diagnostic Boundary

The Mima can be interpreted as a technological diagnostic boundary between the inhabitants
of Aniara and realities unavailable to ordinary perception. The passengers cannot directly
observe Earth at meaningful human scale. They cannot walk through its forests, feel weather,
smell soil, or verify its condition through embodied experience. Their knowledge must
pass through instruments, memories, reports, and representations. The Mima condenses
this mediation into an extraordinarily powerful interface. A diagnostic boundary, in the
terminology developed throughout this work, is the minimal observable surface through
which a system obtains sufficient information to determine admissible continuation. It
is not necessarily a physical membrane. It can be informational, institutional, linguistic,
computational, or cultural. What matters is that the system cannot inspect the total state
of its environment and therefore acts from a constrained set of observables. If the external
world has state W; and the population receives only

O, = B(Wy),

where B is the diagnostic boundary, then social action depends not directly upon W;
but upon the mediated observation O;. The population constructs its operative world from
this restricted projection:

W; = [(O<, Hy),

where H; represents inherited models, memories, expectations, myths, and institutional
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categories. The Mima becomes an extraordinarily dense realization of B. Through it, Earth
is transformed from an inaccessible world into a representational object. This creates both its
power and its danger. The Mima does not simply show reality. It determines the conditions
under which reality becomes socially available. The inhabitants consequently live within
nested environments,

physical ship represented
W > WP 5 7] .

The first is the astronomical universe through which Aniara travels. The second is the
materially accessible environment of the ship. The third consists of the worlds made cogni-
tively and culturally available through representation. Human social existence increasingly
migrates toward the third because the second becomes monotonous and the first remains
almost entirely inaccessible. This migration has profound consequences. The passengers
are physically surrounded by a universe of almost unimaginable scale while inhabiting an
experiential world that becomes increasingly narrow. Cosmological magnitude and phe-
nomenological confinement grow together. We may distinguish physical extension V,(¢) from
socially meaningful experiential variety V. (¢). Aniara traverses enormous physical distances
while

av,
dt

yet the diversity of directly accessible human environments contracts:

> 0,

dVe
dt

The paradox of Aniara is therefore that unprecedented spatial motion produces un-

< 0.

precedented experiential immobility. The Mima temporarily repairs this contradiction by
increasing representational variety:

V() = Venip(t) + Vitima (t)-

The passengers cannot return to Earth materially, but Earth can continue to enter
Aniara representationally. This is not trivial consolation. Representation genuinely expands
the space of psychologically and socially available states. The Mima is therefore a repair
technology. But it is a repair technology whose inputs eventually become unbearable.

14.2 Representation as Social Repair

The correspondence with the broader repair framework becomes clearer if trauma is treated
as a disturbance to the continuity of a distinction-maintaining system. Let the social state
before some disturbance be S;, and let an event ¢; produce

€t /

If S lies outside the society’s admissible continuation region A, some repair operation
must occur:

p(Sé) — Siy1 € A
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Social institutions provide large repertoires of such operations. Religion can redescribe
suffering. Law can classify violations. Ritual can convert private grief into public form.
Entertainment can redirect attention. Political authority can attribute responsibility. Science
can explain causes. Intimacy can distribute emotional burdens among individuals. Historical
narrative can place catastrophe inside a temporal structure. Even ordinary schedules repair
temporal organization by dividing otherwise undifferentiated duration into recurring units.
The Mima performs several of these functions simultaneously. It is archive, spectacle, witness,
simulation, memory, interpreter, and emotional regulator. A society trapped in indefinite
transit desperately requires mechanisms capable of transforming meaningless duration into
differentiated experience. Without differentiation,

tp vty vty e,

and time itself becomes socially impoverished. Calendars, ceremonies, performances,
anniversaries, sexual cycles, intellectual pursuits, and religious observances resist this collapse
by constructing distinctions within duration:

t— {tworka Ltestival s tmourninga tmemoryy tworshipa tsleep7 .- }

These distinctions matter because a completely homogeneous future is phenomenologically
close to no future at all. A future acquires structure from differences within it. The Mima
performs a similar differentiation of perceptual space. Where the ship offers repetition, the
Mima offers elsewhere. Where the ship offers confinement, it offers representation. Where
the present offers sterility, it offers memory. Yet this repair mechanism contains a fatal
contradiction. Its representational fidelity prevents it from remaining merely therapeutic.
A representation system optimized exclusively for psychological stability could conceal
catastrophic information. A system optimized exclusively for fidelity could communicate
information that destroys the psychological structures required to receive it. The Mima
occupies the impossible region between these demands. Let F'(M) denote representational
fidelity and P(M) the degree of psychological protection offered by a mediator M. Under
ordinary conditions these need not conflict strongly. Under catastrophic conditions, however,
one may encounter

or
OF

As the representation becomes more faithful to an unbearable reality, its protective

< 0.

function deteriorates. The inhabitants initially need the Mima because reality is inaccessible.
They ultimately lose the Mima because reality becomes too accessible through it. This
inversion is one of the deepest structural ironies of Aniara.

14.3 The Death of the Mima and the Failure of Witness

The destruction of Earth transmitted through the Mima changes the character of the machine.
Until this point, mediation permits continuity with the lost world. Earth is distant but
symbolically recoverable. Once the Mima becomes witness to planetary destruction, however,
memory itself becomes contaminated by finality. The distinction
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lost home/existing home

can sustain longing because the absent object still exists. After destruction, the distinction
becomes

memory /nonexistence.

This is sociologically much more difficult to repair. Exile presupposes somewhere from
which one has been exiled. Diaspora presupposes an origin that can remain geographically,
genealogically, culturally, or imaginatively operative. Even when return is impossible, the
idea of return can organize identity. Aniara removes even this. The passengers do not merely
lose access to Earth. They eventually lose Earth as an existing referent. Their condition
therefore approaches what may be called terminal diaspora: displacement without an extant
homeland and without a viable destination. If ordinary diaspora can be represented as

D = (0, P 1),
where O is an origin, P a displaced population, and II a network of symbolic or material
relations preserving correspondence between them, then terminal diaspora occurs when

O— o

while

P+,

The relation IT does not immediately disappear because memory preserves it:

I, # &.

Its referent, however, has changed ontological status. The relation now terminates in an
archived object rather than a living place. The Mima becomes the machinery through which
this transition is collectively apprehended. Its own collapse can therefore be interpreted as
the destruction of the society’s principal organ of witness. Collective knowledge requires more
than individual observation. Societies depend upon institutions that stabilize propositions
beyond the lifespan, attention, or credibility of particular individuals. Archives, courts,
laboratories, journalism, religious traditions, schools, libraries, databases, and scientific
instruments all perform variations of this function. They produce socially durable witnesses.
Let individual observations be

01,02,...,0n.

An institution of witness W transforms these into a socially persistent claim:

W(ol,...,on) —>K,

where K becomes available as collective knowledge independently of any single observer.
The Mima performs this role at enormous scale. Its breakdown therefore produces an
epistemological as well as emotional catastrophe. After the Mima, the passengers possess
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memories of a witness that can no longer continue witnessing.

14.4 The Wielder of Illusions

The role of the Mimarobe becomes especially important under this interpretation. The
Mimarobe is neither simply technician nor priest. He occupies an intermediary position
between system and population. He interprets the interpreting machine. This produces a
layered epistemological structure:

W—sM-—1— P,

where W is world, M the Mima, I the interpreter, and P the population. At each
transformation, reality becomes more socially manageable but also more mediated. The
structure resembles many modern institutions of knowledge. Scientific instruments generate
signals requiring specialist interpretation. Statistical agencies transform events into mea-
surements. Experts transform measurements into models. Governments and institutions
transform models into policy narratives. Media systems transform narratives into public
representations. Individuals then act upon a world that has passed through multiple layers
of epistemic compression. This does not imply deception. Mediation is unavoidable whenever
the world exceeds the observational capacity of the individual. The important question is
therefore not whether mediation occurs, but whether correspondences remain repairable
across its layers. Suppose

f1:W—>M, f2:M—>I, fg[—)P

Then the population receives

P = f3 o f2 o fl(W)

A functioning epistemic order requires enough invariants to survive these mappings that
the resulting representation remains actionable. If some relevant structure Z is preserved,
then

I(W) ~ Z(P).

The problem of ideology, propaganda, misunderstanding, technical failure, and institu-
tional opacity can all be described partly as failures of this correspondence. The notion of
the “wielder of illusions” therefore contains an ambiguity central to the sociology of Aniara.
Illusion can mean falsehood, but it can also mean constructed appearance. Every representa-
tional institution produces appearances because representation necessarily substitutes one
accessible structure for another inaccessible one. A map is not false because it is not terrain.
A model is not deceptive because it is not the modeled system. A memory is not fraudulent
because the past is absent. The decisive question is whether the substitution preserves the
distinctions necessary for legitimate inference. We may express this as a commutativity
requirement. Let a be some operation performed in the represented domain and A the
corresponding operation in the world. A trustworthy representation f approximately satisfies

foA=aof.
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One should be able to reason within the representation and obtain conclusions that
remain approximately valid when translated back to reality. Aniara gradually loses this
possibility because the most important conclusion has already been imposed by physics:

no return.

There is no representational repair capable of changing that fact. This exposes the limit
of mediation itself.

14.5 Information, Entropy, and Unusable Truth

The Mima also clarifies a distinction between information and actionable information. The
passengers may possess increasingly accurate knowledge of their condition without acquiring
any corresponding increase in control. Ordinarily, information reduces uncertainty over
actionable alternatives. If an agent faces possible states

and possible actions

A1y -5 am,

information is valuable partly because it improves the mapping

S; = aj.

Aniara, however, increasingly approaches a state in which knowledge expands while
the action set contracts. Let I; denote available information and A; the set of meaningful
interventions. The tragedy may then be characterized by

dl;

e
Qi =
while
d|Ay|
0.
i =

Eventually the inhabitants know more precisely what has happened while becoming less
capable of doing anything about it. This condition may be called epistemic surplus under
practical closure. It is one reason truth itself becomes painful aboard Aniara. Information
normally carries an implicit promise of control. One asks what is happening because
knowing what is happening may permit a change in action. But when the continuation space
has collapsed sufficiently, additional information can increase suffering without increasing
reachability. The usual cybernetic loop

observe — compare — correct — observe

fails at the correction stage:

observe — compare — | no admissible correction |.
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This is a profound form of control failure. It is also why Aniara should not be read as a
simple warning that human beings are irrational. The inhabitants attempt religion, sexuality,
reason, ritual, entertainment, nostalgia, institutional order, and other mechanisms because a
living system must continue producing responses even when no response can restore the lost
state. Repair continues after restoration has become impossible. The distinction is essential:

repair # restoration.

Restoration attempts

S; — St.

Repair seeks merely

Sé — St+1 c A.

A bereaved person cannot restore the dead. A displaced culture cannot necessarily restore
its historical conditions. A civilization cannot reverse every ecological transformation it has
produced. Yet continuation remains possible if new admissible structures can be constructed.
Aniara is terrifying because even this weaker possibility eventually approaches exhaustion.

14.6 The Social Distribution of Reality

The Mima’s collapse also reveals that reality is not distributed evenly through a society. Dif-
ferent individuals occupy different positions relative to information, authority, interpretation,
and exposure. The technical crew, administrators, religious figures, ordinary passengers, and
Mimarobe do not inhabit exactly the same epistemic world even while occupying the same
vessel. This can be represented by assigning each person p; an observable set

0; CW.

In general,

0; # 0;.

Social structure partly determines these differences. A technician sees diagnostic data un-
available to a passenger. An administrator may receive reports before the general population.
A religious leader interprets events through one symbolic vocabulary; a scientist through
another. A child and an adult can occupy the same physical catastrophe while inhabiting
radically different semantic environments. Thus there is no singular social reality if by that
phrase we mean an identical representation shared by every member. There is instead a
family of partially overlapping models,

—

Wi, W, ..., W

Social coherence requires sufficient compatibility among them. Define the correspondence

between agents ¢ and j as

—

Cij = sim(Wi, Wj).
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A minimally coherent society requires some connected correspondence structure across the
population. Not everyone must agree about everything. Indeed, complete representational
identity would eliminate much of the differentiation necessary for complex social organization.
But there must exist enough shared distinctions that disagreement itself remains interpretable.
A society begins to fragment when

Cz'j—>0

across too many socially important relationships. The Mima functions as a correspondence-
generating institution. Thousands of people can encounter a common representation through
it. It does not make their interpretations identical, but it supplies a shared referent around
which interpretations can organize. When it disappears, the society loses not merely
entertainment but a central synchronization mechanism. The importance of synchronization
is easily underestimated. Shared media, calendars, ceremonies, public spaces, educational
institutions, news systems, and collective narratives do not merely transmit content. They
cause populations to attend to common objects at overlapping times. If individual attention
is represented by

collective events temporarily increase

m Ai(t)

This intersection creates a shared present. The Mima repeatedly creates such shared

presents aboard a vessel whose inhabitants otherwise risk drifting into increasingly isolated
experiential worlds. Its death therefore accelerates not only despair but desynchronization.

14.7 The Progressive Collapse of Correspondence

The sociological lesson of the Mima is ultimately subtler than the claim that societies require
optimism. Human communities have persisted through conditions in which individuals
possessed very little reason for optimism. What communities require more fundamentally is
sufficient correspondence to continue coordinating distinctions, obligations, memories, and
expectations. Hope itself is a special kind of correspondence between present action and
future possibility:

ap <> ft+k-

One acts now because some future state remains reachable. Aniara progressively breaks
these mappings. Work loses correspondence with improvement. Travel loses correspondence
with arrival. Memory loses correspondence with return. Knowledge loses correspondence with
control. Reproduction loses correspondence with a viable future civilization. Institutional
authority loses correspondence with the purpose for which the institution was established.
Religious expectation struggles to maintain correspondence between suffering and transcen-
dence. Sexual pleasure loses its capacity to provide durable escape. Reason encounters facts
that do not produce solutions. The social catastrophe can therefore be summarized as a
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progressive destruction of correspondence relations:

Cy,Cq,...,Cp — @.

At first, these relations can be repaired by substitution. Arrival can be replaced by
routine. Earth can be replaced by representation. Public purpose can be replaced by ritual.
Future orientation can be replaced by immediate pleasure. Explanation can temporarily
substitute for control. But substitutions themselves require a viable structure of continuation.
Eventually the passengers encounter the limit

inf d(p(S;), A) > 0,
PER

meaning that no available repair operation can return the social system to an admissible
continuation region. This is the sociological equivalent of terminal failure. Yet Martinson
refuses to make this failure instantaneous. That is precisely what gives Aniara its extraor-
dinary analytical power. Society persists for years inside the interval between catastrophe
and termination. Human beings continue creating meanings even when meaning cannot
alter their trajectory. They organize, remember, desire, worship, reason, grieve, celebrate,
deceive, explain, and reproduce distinctions inside a system whose global future has already
been foreclosed. The vessel therefore becomes an extreme experiment in the autonomy and
limits of culture. Culture is extraordinarily powerful because it can transform an objectively
hopeless environment into a temporarily inhabitable human world. Culture is not omnipotent
because it cannot make every world materially continuable. The Mima stands exactly at
this boundary. It demonstrates that representation can preserve worlds after physical access
has disappeared, that shared mediation can hold a population together after its original
purpose has failed, and that memory can maintain distinctions against enormous spatial and
temporal displacement. But it also demonstrates the impossibility of indefinitely separating
representation from the realities it represents. The machine finally encounters something it
cannot transform into an admissible image. The distinction between seeing and surviving
collapses. In this respect the death of the Mima is not an incidental episode in Aniara. It is
a second navigational catastrophe. The first accident destroys the vessel’s correspondence
between motion and destination:

motion # arrival.

The second destroys the society’s correspondence between representation and psychologi-
cal continuation:

knowledge # repair.

After the first catastrophe, Aniara remains physically operational but teleologically dead.
After the second, it remains socially populated but increasingly loses the mediating structures
through which its inhabitants could construct a common world. The ship continues moving.
The people continue living. The machinery continues operating. And yet continuation
in the richer sense developed throughout this monograph is progressively disappearing.
That distinction is indispensable. Persistence is not continuation merely because something
remains present at the next instant. Genuine continuation requires that enough distinctions,
correspondences, and reachable relations survive for one state to remain meaningfully
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connected to another. Aniara continues through space long after it has ceased to go anywhere.
Its inhabitants survive long after the civilization that gave their lives orientation has vanished.
The Mima continues representing reality until reality itself exceeds the representational
system’s capacity for repair. The sociology of Aniara can therefore be compressed into the
proposition

A society is not merely a collection of surviving persons; it is a recursively

repaired network of correspondences.

When those correspondences fail individually, institutions repair them. When institutions
fail, new rituals, narratives, pleasures, beliefs, and representations can emerge. But when
the space of possible repairs contracts faster than new correspondences can be constructed,
persistence becomes increasingly empty. Bodies remain, corridors remain, routines remain,
names remain, and memories remain, while the relational architecture that made them
components of a world gradually disappears. Aniara is thus not merely carrying the last
fragments of a civilization through the dark. It is performing an experiment on the minimum
conditions under which civilization can still be said to exist. The Mima temporarily answers
that question through representation: a world can survive, for a time, as a sufficiently rich
system of remembered and shared distinctions. Its death supplies the darker answer. No
representation, institution, ideology, technology, or intelligence can guarantee continuation
when the material and social conditions of repair have themselves been destroyed. The
tragedy is consequently not that the inhabitants cease to possess meaning immediately after
losing Earth. It is that they remain astonishingly capable of producing meaning. They
produce it again and again. And eventually there is nowhere left for it to go.



Chapter 15

The Ship That Continues After Its
Future Has Ended

The most disturbing property of Aniara is not that it stops. It is that it does not stop.
The navigational catastrophe does not immediately destroy the vessel, kill its passengers,
extinguish its systems, or terminate its motion. Aniara continues. Its engines and support
systems remain sufficiently functional, its internal institutions persist, its inhabitants continue
eating, sleeping, desiring, remembering, organizing, worshipping, reasoning, and aging, and
the vessel itself continues traversing astronomical distance. Almost everything conventionally
associated with persistence remains present. What has disappeared is something less tangible
and more fundamental: the correspondence between persistence and a reachable future. This
distinction provides the point at which the preceding analyses converge. Throughout this
monograph, Aniara has repeatedly presented systems that remain locally functional after
the larger conditions that gave their functioning purpose have been destroyed. The ship
moves without approaching a destination. Institutions govern a population whose founding
political objective can no longer be achieved. Rituals organize time that no longer progresses
toward an anticipated arrival. Knowledge accumulates while actionable possibilities diminish.
The Mima represents a world that can no longer be reached and eventually a world that
no longer exists. Human beings continue producing distinctions, narratives, pleasures,
hierarchies, memories, and explanations even as the space within which these constructions
could participate in a durable civilization progressively contracts. The resulting condition
requires a sharper vocabulary than survival alone can provide. We may distinguish three
properties:

persistence, continuation, viability.

These properties are related, but they are not equivalent:

persistence # continuation # viability ‘

Persistence is the weakest condition. A system persists when some identifiable organization
remains present across an interval. If X; denotes the state of a system at time ¢, persistence
requires some relation of recognizable inheritance between successive states:

Xi ~ X1

388
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The relation ~ need not imply improvement, adaptation, or even long-term survival. A
damaged machine may persist while deteriorating. An institution may persist after losing its
original purpose. A biological organism may remain alive while approaching irreversible failure.
A spacecraft may continue moving after losing every reachable destination. Continuation
is stronger. A system continues when its transition from X; to X;y1 preserves enough
of its constitutive organization while maintaining access to further admissible transitions.
Continuation is therefore not simply the existence of a next state. It is the preservation of
a structured possibility of further states. If A;(X) denotes the admissible continuation set
available from X}, then continuation requires

A(X) # @

and a transition

X; — Xt+1 S At(X)

Viability is stronger still. A viable system possesses not merely an immediate admissible
successor but a sufficiently extended region of state space within which repeated disturbances
can be survived through repair, adaptation, or reorganization. If V denotes the viability
region, then a viable trajectory satisfies

XtEV

while retaining some sequence of admissible operations

Pts Pt+15 Pt+25 - - -
capable of preventing departure from V under the disturbances relevant to the system.
The tragedy of Aniara can consequently be described as a progressive separation of these
three properties. Initially,
PACAYV,

where P, C, and V denote persistence, continuation, and viability. After the navigational
catastrophe, long-term viability collapses while persistence and short-term continuation
remain:
PACA=V.
As the social and material consequences accumulate, the continuation structure itself
contracts:
PA=CA=V.

The final condition is extraordinary precisely because persistence may remain after
meaningful continuation has disappeared. The ship continues as an object through space
even when the society it once contained has ceased to exist:

Pship A% society A = Vivilization -
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Aniara therefore supplies a particularly clear demonstration that persistence should never
be mistaken for success.

15.1 Trajectory Without Destination

Ordinary transportation presupposes a correspondence between motion and destination.
The position of a vehicle changes because the change in position belongs to a trajectory
terminating in some reachable region. Let

x(t)

denote the position of a vessel and let g denote its destination. Successful navigation
does not require merely

dx
— #0.
dt 7
It requires that the trajectory remain within a set of paths from which g is reachable. If
R(z¢) denotes the reachable set from the current state, then ordinary navigation presupposes

g € R(xy).

The catastrophe of Aniara is therefore not fundamentally that its velocity becomes
undesirable. It is that

g & R(wt).

Mars ceases to be a reachable state. Earth likewise ceases to be reachable. The vessel
retains velocity while losing navigational meaning. This distinction can be generalized.
Motion is a local property of a trajectory. Destination is a global relation between the
trajectory and a reachable terminal region. Consequently,

motion # progress.

A system can undergo enormous change while making no progress toward any admissible
objective. This observation extends far beyond navigation. An economy can increase
throughput while degrading the conditions required for its future operation. An institution
can expand while losing correspondence with the purpose for which it exists. A research
program can generate increasing quantities of publication while decreasing its ability to resolve
the questions that motivated it. A computational process can consume resources indefinitely
without approaching termination. A bureaucracy can execute procedures perfectly while
those procedures cease to produce socially valuable outcomes. In each case, local activity
can conceal global loss of reachability. Aniara makes this structure impossible to ignore
because the metaphor becomes literal. The vessel crosses an enormous distance while getting
nowhere. Let L(t) denote the cumulative path length traveled:

1o = [ i) dr

Let D(t) denote distance, not geometrically but operationally, from the nearest admissible
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destination:
D(t) = inf dR(xt7g)7
geG

where G is the set of acceptable destinations and dgr measures distance through reachable
trajectories. Aniara exhibits the pathological regime

dL
— >0
it =
while
D(t) = .

The vessel moves continuously while every relevant destination is operationally infinitely
distant. This is trajectory without destination.

15.2 The Collapse of the Terminal Condition

Many organized systems derive their local structure from a terminal condition that is not itself
locally present. A journey is organized by arrival. Education is organized partly by future
competence. Construction is organized by the building that does not yet exist. Scientific
investigation is organized by questions whose answers remain unknown. Political projects are
organized by futures that institutions attempt to make reachable. Biological development
likewise consists of present transformations constrained by future viable configurations. The
future therefore participates causally in the present not by acting backward through time,
but by constraining the selection of present actions. Let G denote a terminal region and
let a; be an action available at time ¢. The action acquires instrumental meaning partly
through the relation

atWG.

When that relation disappears, the physical action may remain possible while its former
purpose disappears. This is what happens throughout Aniara. A passenger may still prepare
for tomorrow. A technician may still maintain machinery. An administrator may still organize
schedules. A teacher may still transmit knowledge. A religious figure may still perform
ceremonies. Parents may still care for children. None of these activities becomes intrinsically
meaningless merely because the original destination has vanished. Indeed, many acquire new
local meanings. Yet the larger terminal structure within which they were originally embedded
has been severed. The social system must therefore perform a remarkable transformation:

Gy—>9 = {Gl,GQ,...,Gn}.

The lost global goal is replaced by multiple local goals. One cannot reach Mars, but
one can reach dinner. One cannot rebuild civilization on a planet, but one can organize
tomorrow’s work. One cannot return to Earth, but one can remember Earth. One cannot
repair the trajectory, but one can repair a machine. One cannot guarantee a future for
humanity, but one can comfort another person tonight. These substitutions are not irrational
evasions. They are manifestations of the fundamental tendency of living and social systems
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to reconstruct reachable horizons after larger horizons collapse. If the original reachability
set is
Ro

and catastrophe reduces it to

R1 € Ro,

the system attempts to construct meaningful objectives inside the remaining region:

G; CR;.

This is repair through rescaling. A problem that cannot be solved globally is reformulated
locally. A future that cannot be preserved at the scale of civilization may temporarily be
preserved at the scale of the community, household, body, ritual, conversation, or moment.
The remarkable longevity of Aniara’s social world demonstrates how powerful such rescaling
can be. Its eventual collapse demonstrates the limit.

15.3 Repair Without Recovery

The distinction between repair and restoration becomes especially important once the
terminal condition has disappeared. Restoration presupposes a recoverable prior state. If a
system moves from S; to a damaged state S}, restoration attempts to recover

St.

But many catastrophes are irreversible. Earth cannot simply be restored to the passengers
as an available home. The original trajectory cannot be recovered. The dead cannot be
made alive. The Mima cannot erase what it has witnessed. Repair must therefore operate
under irreversibility. Let the history of the system be

H, = (So,51,...,5).

A repair operation does not generally satisfy

p(St) = Si—r-

Instead it seeks some new state

Sit1

that preserves sufficient continuity with the system’s history while remaining admissible
under current constraints:

St+1 € .A(Ht)

The history itself becomes part of the constraint. This is why scars are structurally
important. A repaired system need not return to the state it occupied before damage.
Successful repair can preserve evidence of the damage while incorporating that evidence into
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a new organization. Biological healing, psychological adaptation, political reconstruction,
ecological succession, and institutional reform all exhibit this property. In the language of
persistent distinctions, repair preserves enough difference for identity to continue without
requiring identity to mean perfect repetition. We may write

St # St11

while nevertheless maintaining

St ~ St_|_1.

The identity of the system is therefore historical rather than static. Aniara tests this
principle under increasingly severe conditions. The passengers repeatedly construct new
social states that are not restorations of terrestrial life but repairs of a displaced population.
The ship becomes a settlement. The Mima becomes a cultural institution. Rituals emerge.
New hierarchies acquire importance. Sexual, religious, intellectual, and aesthetic practices
reorganize themselves around confinement. The society repeatedly attempts

SIS
The problem is not that these repairs are unreal. Many work, at least temporarily. The
problem is that the admissible region itself continues shrinking. If
Ay
denotes the set of states compatible with continued social organization at time ¢, then
Aniara’s trajectory can be understood as
Aiy1 C Ap.

Repair must continually find states within a contracting space. Eventually,

Ay — @.

At that point the failure is not a failure of imagination, morality, intelligence, or will.
There is no remaining repair capable of producing indefinite continuation. This distinction
matters because otherwise catastrophe is too easily moralized. If every failure is interpreted
as evidence that someone chose incorrectly, one implicitly assumes that a successful action
existed. But the existence of a disturbance does not imply the existence of an admissible
repair. Formally,

Sy ¢ A
does not entail

dpeR p(S) € A.

Sometimes the repair set is empty. Aniara is the study of what human beings do while
discovering this fact.
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15.4 Admissibility Without Optimization

This also clarifies why an optimization-centered reading of the inhabitants’ behavior would
be inadequate. Once the global future has collapsed, there may be no meaningful scalar
objective whose maximization captures the problem faced by the passengers. Suppose
ordinary decision theory represents action as

= U(a).
a” = argmax (a)

Such a model assumes that the available actions can be ranked according to some
sufficiently coherent utility function U. Yet under conditions of terminal displacement, the
first problem is often not optimization but admissibility. Before asking which future is best,
one must ask which futures remain possible. Thus the ordering is

reachability — admissibility — preference.

Let

Ry

be the physically reachable set and let

A C Ry

be the subset compatible with the continued organization of the relevant system. Only
then does optimization operate:

a* = ar max  U(T(St,a)).
ga:T(St,a)G.At ( ( ¢ ))

Aniara progressively destroys the outer sets before preferences become decisive. The
passengers cannot prefer their way back to Earth. They cannot optimize their way to Mars
after the relevant trajectories have disappeared. They cannot choose a sufficiently desirable
state to make that state physically reachable. This yields the hierarchy

possibility precedes preference.

The proposition appears trivial until one observes how frequently social systems reverse it.
Political discourse can debate preferred outcomes without establishing whether institutional
trajectories can reach them. Economic models can optimize within state spaces whose
ecological conditions are treated as external. Technological systems can maximize performance
while degrading the infrastructure required for their continued operation. Individuals can
optimize local rewards while progressively narrowing their own future options. A reachability-
centered analysis asks a prior question:

What futures does the present preserve?

Aniara’s answer becomes increasingly severe:

fewer.
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15.5 Entropy as Loss of Recoverable Distinction

The same trajectory can be expressed informationally. Entropy in the present framework is
not merely disorder. It can be understood more generally as the loss of distinctions required
to reconstruct or discriminate among possible states. Suppose a system once distinguishes
among futures

f17f27"'7fn-

If environmental or structural change makes these futures indistinguishable because none
remains reachable, the effective future state space collapses:

{f1, for ooy fu} = { favine }-

The loss is not simply that the preferred future has disappeared. Differences among
many possible futures have disappeared. This produces a form of temporal entropy. Before
the catastrophe, tomorrow differs from next year because each occupies a different position
within a structured trajectory toward Mars. After sufficiently long drift, one day increasingly
resembles another:

ti ~ ;.

Social practices continually reintroduce distinctions into this homogeneous duration, but
the surrounding physical trajectory supplies fewer distinctions of its own. This is why ritual
becomes so important. Ritual is a local entropy-resistance mechanism. It differentiates time:

t— {tordinarya tsacreda tmourning; tcelebrationa . }

Memory performs a related operation on identity. It prevents the present population
from collapsing into an ahistorical collection of organisms by maintaining distinctions among
previous states:

So #S1# - # St

The Mima performs this operation technologically by preserving representational access to
distinctions unavailable in the ship’s immediate environment. Earth contains oceans, forests,
weather, cities, animals, landscapes, histories, and cultural differences that the interior of
Aniara cannot materially reproduce. Representation restores some of this lost state-space
complexity. Its death therefore represents an enormous increase in irrecoverability. The
crucial quantity is not simply the amount of stored information but the amount of distinction
that can still participate in continuation. Let

Dy
denote the set of distinctions available to the society and let
D C D,

denote those distinctions capable of affecting admissible future states. Then one may
define a crude continuation-relevant information measure
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Ic(t) = u(Dy).

A civilization can possess vast archives while

Icf(t) —0

if nothing represented in those archives can meaningfully alter its remaining trajectory.
Aniara gradually becomes such an archive. The ship contains memories of a civilization
whose distinctions survive representationally after losing practical force.

15.6 Continuation and the Problem of Scale

The analysis becomes more complicated because continuation depends upon scale. A
civilization may cease to be viable while an individual remains viable. An institution may
collapse while a family persists. A biological organism may die while some of its cells remain
metabolically active. A ship may remain mechanically intact after its society has disappeared.
We should therefore write viability not simply as V(5), but as

V(S;o,7),

where o denotes organizational scale and 7 the temporal horizon under consideration.
Aniara may be viable as a mechanical system over one interval while nonviable as a civiliza-
tional system over a longer interval:

V (Aniara; mechanical, 71) = 1,

while

V (Aniara; civilizational, 75) = 0, ™ > Ty.

This explains how apparently contradictory judgments can simultaneously be correct.
The ship is functioning. The mission has failed. The passengers are alive. Their civilization
is doomed. Institutions continue operating. Their terminal purpose has vanished. There is
no contradiction once scale and horizon are made explicit. This has important sociological
consequences. Institutions often evaluate themselves over shorter horizons than the systems
whose continuation they affect. A bureaucracy can satisfy its annual targets while degrading
institutional legitimacy over decades. A corporation can remain profitable while consuming
ecological or social conditions required for its longer-term existence. A political system can
preserve immediate stability while narrowing future adaptability. An organism can maintain
short-term homeostasis by consuming reserves that cannot be replenished. Thus

V(S;0,m) =1

does not imply

V(S;0,m2) =1

when
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Ty > T1.

Aniara magnifies this temporal mismatch until it becomes visible as tragedy. Daily life
remains possible long after the impossibility of the larger future is known.

15.7 The Monotonic Contraction of the Future

The deepest horror of the voyage is therefore not merely distance but monotonicity. Certain
losses cannot be reversed, and each such loss removes possibilities from the future. Let the
admissible future set at time ¢ be

Fi.

Aniara increasingly approaches a regime in which

Fir1 C Fi.

If this inclusion is strict often enough,

Fir1 © Fe,

the future contracts. Ordinary life also contains irreversible contractions. Aging removes
certain biological possibilities. Decisions close alternatives. Ecological destruction can
eliminate recoverable states. Institutional commitments create path dependence. Death
removes agents entirely. Yet ordinary life combines these contractions with expansions.
Learning creates possibilities. Technology creates capabilities. Relationships create new
social trajectories. Children create new generational futures. Exploration reveals previously
unknown states. Repair reopens routes that damage had closed. A viable world therefore
need not satisfy monotonic expansion. It requires only that contraction be counterbalanced
by sufficient generation of new admissible possibilities. If

Ly
denotes lost possibilities and
Ny
newly generated possibilities, then a crude viability condition is
Nt 2 Lt
over an appropriate horizon. Aniara progressively enters the opposite regime:

Ly > Ny.

The inhabitants remain creative. They generate rituals, interpretations, pleasures,
relationships, beliefs, and institutions. But these locally generated possibilities cannot
compensate for the enormous global contraction imposed by the trajectory. Eventually,
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li =0.
lim pu(F) = 0

This is the approach to terminal closure.

15.8 The World Engine Without a World

A technological civilization can be understood as a world-generating system. It does not
merely occupy an environment; it constructs layers of admissible possibility within that
environment. Agriculture creates new food trajectories. Architecture creates inhabitable
spaces. Writing creates temporal persistence for representations. Law creates predictable
social distinctions. Science creates new diagnostic access to the world. Engineering creates
transformations that were previously unreachable. Computation creates manipulable rep-
resentational spaces. Art creates new structures of perception and meaning. Civilization
therefore expands effective reachability:

Rcivilized 2 7-‘)'unassisted'

Aniara contains an extraordinary concentration of such technologies. It is itself a
technological world engine, a constructed environment capable of sustaining thousands of
people beyond Earth. But every world engine depends upon a larger world. The ship can
regulate temperature because energy and machinery remain available. It can preserve life
because material cycles continue functioning. It can generate representations because memory
and computation remain operational. It can sustain institutions because people remain
capable of participating in them. Yet it cannot manufacture arbitrary external boundary
conditions. This produces a hierarchy:

representation C institution C ship C physical world.

Each layer can transform constraints inherited from the layer beneath it, but no layer
possesses unlimited authority over its substrate. The Mima can transform inaccessible Earth
into accessible representation, but it cannot recreate Earth. Social institutions can transform
catastrophic knowledge into ritual, hierarchy, explanation, or temporary consolation, but
they cannot alter the ship’s astronomical trajectory. The ship can preserve a terrestrial
microenvironment, but it cannot generate a reachable planetary destination merely because
one is socially necessary. Technology therefore expands admissibility without abolishing
constraint. This is one of the most important correspondences between Aniara and the
broader theoretical framework developed here. Capability is always situated inside a larger
admissibility structure:

CCACR.

A system may possess extraordinary capabilities while remaining unable to alter the
constraint that matters most. Aniara is technologically magnificent and strategically helpless.
The combination is essential. A primitive vessel simply failing in space would produce a
story about insufficient technology. Aniara instead produces a story about the limits of
technology itself. The passengers inhabit an artificial world of remarkable sophistication.
Their catastrophe occurs not because technology can do nothing, but because technology can
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do so much while still failing to restore the one correspondence on which the entire project
depended.

15.9 Civilization as Recursive Repair

The preceding chapters have repeatedly encountered repair at different scales. Organisms
repair damage. Minds repair models. Institutions repair disruptions. Cultures repair meaning.
Technologies repair environmental limitations. Political systems repair coordination failures.
Representational systems repair observational limitations. Civilization can therefore be
described as a recursively nested repair architecture:

RO cR@ ... c RO,

A local repair mechanism itself depends upon higher-order systems that repair the
conditions under which the local mechanism can function. Medicine repairs organisms but
depends upon institutions capable of producing knowledge, instruments, medicines, and
trained practitioners. Infrastructure repairs local disruptions but depends upon economic and
political systems capable of coordinating resources. Scientific institutions repair erroneous
representations but depend upon social structures that preserve records, permit criticism, and
maintain communities of inquiry. Repair is therefore recursive because repair mechanisms
themselves require repair. This yields a stronger definition of civilization:

civilization = a recursively maintained architecture of repair capacities.

Such an architecture is robust when failure at one level can be absorbed by another. It
becomes fragile when multiple repair layers depend upon the same threatened substrate.
Aniara exposes this dependency structure by removing the external world on which nearly
every higher-order repair ultimately depends. The ship can repair components, but it
cannot repair its cosmic trajectory. Society can repair routines, but it cannot repair the
absence of destination. The Mima can repair experiential deprivation, but it cannot repair
planetary destruction. Religion can repair certain structures of meaning, but it cannot
guarantee material viability. Reason can repair mistaken beliefs, but it cannot manufacture
an admissible action where none exists. Pleasure can repair moments of suffering, but it
cannot reopen the future. The hierarchy terminates against constraints that no internal
subsystem can modify. This is not an argument against repair. It is an argument for
understanding its domain. Every repair operator has an admissibility region:

pZSz—>SZ,

Outside that region,

Pi

either fails or ceases to count as repair. The failure of civilization aboard Aniara occurs
when disturbances propagate beyond the highest repair level available to the system.
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15.10 When the Null Intervention Wins

A mature theory of repair must also permit the possibility that intervention is worse than
nonintervention. The mere detection of a deviation does not establish that a corrective
operation is warranted. Let pg denote the null intervention:

po(S) = 5.

For a candidate repair p;, intervention is warranted only if its expected continuation
value exceeds that of doing nothing:

Ve(pi(S)) > Ve(po(S)),

after accounting for uncertainty, structural disruption, cost, and irreversible risk. Aniara
repeatedly places its inhabitants in situations where the available actions cannot satisfy
this inequality. Attempts to suppress truth may preserve short-term psychological stability
while damaging epistemic correspondence. Attempts to confront reality may increase despair
without increasing control. Institutional coercion may preserve order while degrading
the society it claims to protect. Escapist practices may reduce suffering while narrowing
engagement with remaining possibilities. The problem is not simply choosing between good
and bad actions. It is choosing among repairs whose benefits and damages occur across
different scales and horizons. We may therefore write the repair warrant as

W(pz) = AVC — )\Sl — ,LLUi — I/Ki,

where AV is expected improvement in continuation value, .S; structural disruption, U;
uncertainty, and K; irreversible cost. Repair is warranted only when

W(pi) > W (po)-

As Aniara’s admissible region contracts, fewer operations satisfy this inequality. Eventu-
ally even successful local repair cannot alter global terminal closure. The rationality of action
then changes character. One acts not because one expects to save the system indefinitely, but
because local distinctions remain worth preserving while they can still be preserved. This
is an important limit case for any theory of continuation. Continuation cannot mean that
every system must be made immortal. A finite system can possess meaningful continuation
even when its ultimate termination is unavoidable. The relevant question becomes whether
the trajectory toward termination preserves or destroys the distinctions constitutive of the
system.

15.11 Finite Continuation

This distinction prevents the framework from collapsing into a simple imperative of survival.
If continuation were equivalent to maximizing duration, then the longest-lasting state would
automatically be the best one. But neither biological life nor social existence supports such
a conclusion. A system can persist by destroying what made its persistence valuable. An
authoritarian institution may preserve itself by eliminating the freedoms it was created to
protect. A cultural tradition may preserve its name while losing the practices that constituted
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it. A biological organism may be kept metabolically active after the integrated capacities
associated with its previous form of life have disappeared. A computational system may
continue running after ceasing to perform useful computation. Thus duration alone cannot
define continuation value. Let

D(St)

denote the constitutive distinctions of system S. A trajectory possesses continuity when
enough of these distinctions remain recoverable through transformation:

D(St) ~ D(St+1).

The objective is therefore not

max T,

where T' is duration, but something closer to

T
max/() Q(D(St)aAtaRt) dta

where () measures the quality of structured continuation rather than mere persistence.
Aniara’s final decades are tragic partly because this quantity declines before biological
life disappears. Yet it does not instantly become zero. Friendship still matters. Memory
still matters. Knowledge still matters. Care still matters. A moment of beauty remains
distinguishable from a moment of cruelty even when neither can alter the final destination.
This is crucial. The collapse of global reachability does not erase all local value. If it did,
the poem could have ended immediately after the navigational accident. Instead, Martinson
gives us the long remainder. The remainder is the argument.

15.12 The Long Remainder

Most catastrophe narratives are organized around the restoration of reachability. Something
goes wrong; characters struggle; the trajectory toward an acceptable world is eventually
reopened. Even when protagonists die, their actions often preserve a future for others.
Narrative itself therefore tends to reproduce the structure

disturbance — repair — renewed continuation.

Aniara removes the final term. The disturbance occurs. Repair occurs repeatedly.
Continuation is locally renewed. But global reachability is never restored. The narrative
becomes

disturbance — p1 — p2 — -+ = p, = J.

This is why the poem’s duration matters so much. If everyone died immediately, Aniara
would principally be a disaster story. Instead, the passengers receive time in which to
demonstrate almost the entire repertoire of human adaptation. They build meaning after
purpose. They construct society after mission. They preserve memory after return. They
seek pleasure after hope. They pursue knowledge after control. They continue after the future,
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in its original form, has ended. The result is neither proof that meaning is futile nor proof
that meaning conquers circumstance. Martinson permits neither consolation. Meaning is
powerful enough to construct worlds inside catastrophe. It is not powerful enough to abolish
every catastrophe. This is exactly the position suggested by the theory of admissibility
and repair. Representations are real interventions because they alter reachable cognitive
and social states. Institutions are real structures because they constrain and enable action.
Culture is materially consequential because it changes the organization of populations. But
none of these facts entails that every physical constraint is representationally negotiable.
There remains a world outside the model. There remains a substrate beneath the institution.
There remains a boundary beyond which repair cannot proceed.

15.13 The Final Continuation

The final image of Aniara therefore acquires a peculiar theoretical significance. Once its
inhabitants are dead, the vessel may continue along its trajectory. Mechanical persistence
outlives biological and social continuation. The hierarchy has inverted. Originally the ship
existed for the passengers:

ship — human destination.

Eventually the passengers exist temporarily within the trajectory of the ship:

human life C ship trajectory.

Finally,

ship trajectory \ human life

remains. The artifact outlives the purpose for which it was constructed. This is perhaps
the purest possible image of persistence without continuation. Aniara still exists. Aniara
still moves. Aniara may remain identifiable as Aniara. Yet the network of distinctions that
made the vessel a human project has vanished. There are no passengers for whom one
place differs from another. There is no destination. There is no anticipation. There is no
institutional authority because there is no population to govern. There is no Mima-mediated
public because there is no public. There is no repair because there is no longer a system
whose continued organization supplies the criterion by which repair could be distinguished
from arbitrary physical change. The vessel has crossed from history back into physics. Its
trajectory remains. Its world has ended. This provides the final synthesis of the monograph’s
theoretical argument. Distinction creates the possibility of information. Information permits
diagnosis. Diagnosis can motivate repair. Repair preserves admissibility. Admissibility
maintains reachability. Reachability makes continuation possible. Continuation recursively
preserves the distinctions through which a system remains identifiable across transformation.
The dependency can be written

distinction — information — diagnosis — repair — admissibility — reachability — continuation.

But the relation is recursive rather than merely linear, because continuation creates the
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conditions under which distinctions can persist:

continuation — persistent distinction.

Thus

persistent distinctions <+ recursive continuation |

Aniara gradually breaks this cycle. The loss of Earth destroys one set of reachable
correspondences. The navigational failure destroys another. The Mima temporarily repairs
representational access before its own collapse removes a major diagnostic and cultural
boundary. Social institutions generate substitute structures. Ritual, sexuality, religion,
reason, memory, authority, and imagination repeatedly construct local admissible regions.
Yet the physical future continues contracting around them. Eventually no recursively repaired
distinction can produce another viable generation of the world. What remains is persistence
stripped of futurity. This is why Aniara should not finally be understood as a vessel that
fails to reach its destination. That description is correct but insufficient. The ship becomes
something much stranger: a system in which the distinction between continuing and going
somewhere has been experimentally severed. Its inhabitants discover that activity is not
progress, that survival is not viability, that information is not control, that representation
is not reality, that repair is not restoration, that persistence is not continuation, and that
continuation itself depends upon preserving a sufficiently rich space of possible futures. The
deepest catastrophe is therefore not destruction. It is the loss of the next admissible state.
And the deepest warning contained in Aniara is not simply that civilizations can die. Every
civilization is finite. It is that a civilization can continue operating while progressively
destroying the conditions under which its operation still leads anywhere. Long before the
final system stops, its future may already have ended.



Conclusion: No Outside

Aniara is terrifying because its predicament initially appears exceptional. Eight thousand
people are enclosed within a technological environment, separated from the world that
produced them, dependent upon systems they cannot individually reproduce, moving through
an environment fundamentally hostile to their biology, and unable to return once the
conditions of their trajectory have passed beyond repair. The scale is astronomical and
the circumstances fantastical. Yet almost every structural feature of this predicament
already belongs to ordinary human existence. Earth is also bounded. Human beings also
inhabit a narrow admissible region within a much larger physical universe. Civilization also
depends upon complicated material and ecological systems that most individuals neither
perceive directly nor know how to reconstruct. Societies also mediate their understanding
of reality through instruments, institutions, representations, specialists, memories, models,
and narratives. Technologies also expand the space of reachable states while creating new
dependencies and new modes of failure. The difference is that Aniara makes these conditions
impossible to ignore. The ship is therefore not simply a metaphor for Earth. To call it
one risks making the correspondence too easy. Earth is not literally a spacecraft, humanity
is not literally a passenger manifest, and ecological history is not a predetermined voyage
toward extinction. The more important correspondence concerns boundedness. Both the
ship and the planet reveal that every living system exists within constraints, that these
constraints can be temporarily obscured by technological capability, and that the existence of
extraordinary local powers does not imply independence from the larger conditions that make
those powers possible. The inhabitants of Aniara can manufacture environments, manipulate
representations, maintain machinery, organize institutions, preserve memory, create art,
construct religious meanings, and reproduce many features of terrestrial civilization. What
they cannot manufacture is an arbitrary universe around themselves. They remain dependent
upon conditions that lie outside the authority of their social systems. This distinction is
fundamental:

power within a world # power over the conditions of the world.

Modern technological civilization repeatedly risks confusing the two. The ability to
transform an environment can create the appearance that environmental constraints have
been abolished. Agriculture transforms ecosystems. Architecture regulates temperature
and shelter. medicine modifies biological trajectories. Industrial systems mobilize energy
stored over geological timescales. Computation permits the construction of elaborate rep-
resentational worlds. Global communication compresses distance. Spaceflight appears to
extend civilization beyond the planet itself. Each achievement enlarges the effective human
reachability set. Yet every such enlargement remains embedded within a larger admissibility

404
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structure. Agriculture remains dependent upon soil, water, climate, nutrients, organisms,
and energy flows. Cities remain dependent upon material and logistical systems extending far
beyond their visible boundaries. Computation depends upon electricity, cooling, fabrication,
extraction, transportation, and physical substrates. Institutions depend upon populations
capable of reproducing the knowledge and practices required to operate them. Even the
most abstract symbolic systems remain embodied somewhere. There is always a substrate.
Aniara makes the substrate visible by removing almost everything except the ship. Once the
passengers are enclosed within it, every apparently ordinary activity reveals its dependency
structure. Air is no longer simply atmosphere but a maintained condition. Temperature
is no longer weather but regulation. Food is no longer merely something purchased or
prepared but the output of a constrained material system. Space is no longer an appar-
ently open geographical field but a finite interior volume. Information about the external
world is no longer casually available through ordinary perception but mediated through
specialized technological boundaries. The background conditions of terrestrial existence
become foreground engineering problems. This inversion reveals something that ordinary
abundance conceals. A functioning world is composed partly of conditions that remain unno-
ticed precisely because they continue functioning. When a system is reliable, its substrate
disappears phenomenologically. One does not ordinarily experience atmospheric oxygen as
infrastructure. One experiences breathing. One does not experience the hydrological cycle as
a planetary life-support process. One experiences rain. One does not ordinarily experience a
stable climate as a dynamically maintained admissibility region. One experiences seasons.
One does not experience a functioning society as millions of recursively coordinated repair
operations. One experiences ordinary life. Catastrophe reverses this compression. What had
appeared as background becomes an object of attention because it can no longer be assumed.
This is one reason catastrophe is epistemically revealing. It exposes dependencies hidden by
successful continuation.

The Planetary Diagnostic Boundary

The correspondence with the diagnostic-boundary framework follows directly. Human beings
never encounter the planetary system in its entirety. No observer sees “the climate,” “the

” “civilization,” or even “Earth” as complete objects. These are

biosphere,” “the economy,
reconstructed from distributed observations. The world state W; is always richer than the

observable state Oy:

O = B(Wy),

where B represents the collection of boundaries through which the system becomes
observable. Scientific instruments extend this boundary. Satellites measure atmospheric
and terrestrial processes unavailable to unaided perception. Sensors transform tempera-
ture, radiation, chemical composition, pressure, velocity, and other physical properties into
representations. Statistical systems aggregate events occurring across populations. His-
torical archives preserve observations beyond individual memory. Mathematical models
infer structures that cannot be inspected directly. Journalism, education, institutions, and
communication networks distribute portions of these representations through society. Hu-
manity therefore possesses no single Mima, but it has constructed something functionally
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comparable as a distributed planetary apparatus of observation. The analogy must not
be forced. Martinson’s Mima possesses literary and metaphysical properties that cannot
be reduced to contemporary instrumentation. Yet the structural correspondence is useful.
Modern civilization increasingly encounters its own planetary effects through representations
generated by technological systems. The changing atmosphere cannot be perceived directly
at planetary scale. The aggregate decline of a species distributed across a continent cannot
ordinarily be perceived by one observer. Long-term oceanic changes exceed ordinary human
temporal experience. Global resource flows are invisible from the perspective of an individual
consumer. Complex supply networks conceal the geographical and ecological origins of
ordinary objects. The civilization therefore learns about the consequences of its own behavior
through mediated representations. This produces the same fundamental problem encountered
aboard Aniara:

W—-B—-R—1—A,

where W is world state, B diagnostic boundary, R representation, I interpretation,
and A action. Failure can occur anywhere in this chain. The world may be insufficiently
observed. Observations may be compressed incorrectly. Representations may preserve the
wrong distinctions. Interpretations may be distorted by institutional incentives. Accurate
interpretations may fail to produce action. Actions may be too weak, too late, or directed
toward variables that are not causally decisive. A civilization can therefore possess enormous
informational capacity while remaining incapable of repairing the conditions that its own
information reveals. The problem is not ignorance alone. It is the correspondence between
knowledge and reachable intervention.

There Is No View from Outside

The inhabitants of Aniara cannot leave their system in order to inspect it from an external
position. They must diagnose the ship while remaining dependent upon the ship. They
must repair social institutions while living inside those institutions. They must interpret
representations using cognitive and cultural structures that are themselves implicated in
the interpretation. They must reason about survival using organisms whose continued
survival is the object of the reasoning. This reflexivity is not unique to the fictional vessel.
Human beings cannot stand outside language to construct a final description of language
independent of all linguistic categories. They cannot stand outside cognition to inspect
cognition without employing cognition. They cannot stand outside society to redesign society
without acting through social relations. They cannot stand outside the biosphere while
deciding how the biosphere should be managed. They cannot stand outside history to
determine the consequences of historical action from an unconditioned position. There is no
absolute external observer. Every diagnosis is situated. This does not imply relativism. The
absence of an external viewpoint does not mean that every representation is equally adequate.
A navigational instrument can be wrong. A scientific model can fail. An institution can
conceal information. A political narrative can systematically distort observable conditions.
The impossibility of an absolute perspective increases rather than decreases the importance
of comparison, redundancy, correction, and distributed observation. If no observer possesses
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Wy

in its entirety, then epistemic robustness must emerge from relationships among partial
observations:

01,04,...,0,.

A resilient epistemic system therefore does not attempt to eliminate perspective. It
creates mechanisms through which perspectives can correct one another. This is another form
of recursive repair. Science institutionalizes criticism because observations and models are
fallible. Law institutionalizes appeal because judgments are fallible. Democratic structures
distribute political observation because rulers are fallible. Archives preserve records because
memory is fallible. Redundant engineering systems exist because components are fallible.
Language itself permits clarification because interpretation is fallible. A viable civilization is
not one that eliminates error. It is one that preserves enough diagnostic plurality and repair
capacity that errors need not become irreversible trajectories. Aniara loses precisely this
margin. Once its navigational state crosses the relevant boundary, discovering the error no
longer permits correction. The diagnostic system may function perfectly while the repair
system has already become powerless. This is perhaps the most important temporal lesson
of the poem. The time of detection and the time of repair are not necessarily the same.
A system may remain diagnosable after it has ceased to be recoverable. Let t; denote the
time at which a disturbance becomes reliably detectable and ¢, the latest time at which an
admissible repair remains available. A dangerous system satisfies

tg > tr.

If

lag > tr,

knowledge arrives after the repair window has closed. Resilience therefore depends partly
upon moving diagnosis earlier:

tg < tr.

This is why precaution cannot be dismissed merely as fear of hypothetical futures. Where
some transformations are irreversible, waiting for complete certainty may itself constitute an
irreversible decision. The null intervention is still an intervention in time. Doing nothing at
t changes the set of actions available at ¢t 4 1.

The Violence of Externalization

Aniara also exposes the conceptual weakness of treating damage as something that can
simply be moved elsewhere. Before the voyage, humanity has already damaged Earth severely
enough that evacuation and planetary relocation have become normalized. The underlying
logic is familiar: when one region becomes degraded, activity moves to another; when waste
accumulates, it is displaced; when extraction exhausts one source, another source is sought;
when social costs become inconvenient, they are transferred to populations with less power
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to resist them. Such strategies work only while an outside remains available. Let a system
S generate a cost c¢. If that cost can be transferred into an external reservoir F, then the
internal state of .S may remain apparently viable:

S+c— S+ E(c).

From the perspective of S, the problem appears solved. From the perspective of the
larger system

SUE,

nothing has disappeared. The cost has moved. Externalization is therefore partly an
artifact of boundary selection. A factory may appear efficient if atmospheric pollution is
excluded from its accounting boundary. A city may appear clean if its waste is transported
elsewhere. A digital service may appear immaterial if the energy, extraction, fabrication,
logistics, and discarded hardware required to sustain it are excluded from the representation.
An affluent population may appear ecologically efficient if resource-intensive production
occurs beyond its political borders. The apparent disappearance of cost is produced by
drawing the diagnostic boundary around the beneficiary rather than around the complete
causal system. If

Bl C B27
a process can satisfy
C(Bl) >0
while
C(BQ) < O,

where C(B) denotes some measure of continuation value evaluated over boundary B.
The same action can therefore appear beneficial locally and destructive globally. Aniara
abolishes this ambiguity through enclosure. There is almost nowhere for consequences to go.
Waste remains a ship problem. Social disorder remains a ship problem. Technical failure
remains a ship problem. Psychological collapse remains a ship problem. Resource depletion
remains a ship problem. Every externality eventually returns as an internal condition. The
vessel is therefore a nearly closed accounting system. Earth is not perfectly closed. It receives
solar energy and exchanges some matter with the surrounding universe. Yet with respect to
the timescales and material flows relevant to civilization, many supposedly external costs
remain inside a shared planetary system. There is no meaningful planetary landfill called
“away.” There is no atmospheric region disconnected from the atmosphere. There is no ocean
whose transformations are wholly external to human continuation. There is no ecological
elsewhere entirely disconnected from the systems through which civilization reproduces itself.
The phrase “no outside” should therefore not be understood metaphysically. It is a statement
about the inadequacy of boundaries chosen for convenience. At sufficiently large scale, the
externality returns.
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The Great Escape

This gives the idea of escape in Aniara its deepest irony. The passengers are already refugees
from a damaged world. The voyage promises escape not merely from geographical danger but
from consequences. Mars represents the possibility of beginning again somewhere else. The
navigational catastrophe destroys that possibility physically. The poem’s larger structure
destroys it conceptually. If a civilization carries the processes that destroyed one world into
another, relocation is not repair. It is displacement. Suppose a system in state S; generates
a destructive transformation

St 5 Sir1,
where 7 represents the relevant pattern of behavior. Moving the system into a new
environment E’ without altering m produces
(St, E') 5 (Spt1, E).
The environment has changed. The transformation has not. A genuine repair therefore
requires modification of the generative process:
T— .

This is the difference between escape and reconstruction. Escape changes location. Repair
changes the conditions that reproduce failure. The distinction extends beyond environmental
questions. Institutions frequently respond to failure by replacing personnel without altering
incentives. Organizations migrate technologies while preserving dysfunctional processes.
Political systems change slogans while maintaining underlying distributions of authority.
Individuals change circumstances while reproducing behavioral structures that generate the
same outcomes. A change of state is not necessarily a change of dynamics. This can be
expressed as

/

while

F — F.

If the transition rule remains unchanged, the new state may eventually reproduce the old
failure. Structural repair instead requires

F — F.

Aniara’s passengers discover the most extreme version of this principle. There is no new
world available on which to repeat the experiment. They are left with themselves.

The Mima and the Refusal of Consolation

The Mima’s importance becomes clearest here. It might have functioned as a perfect
instrument of consolation, endlessly supplying beautiful representations that insulated the
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passengers from their condition. Such a machine would maximize psychological stability by
minimizing correspondence with unbearable reality. Instead, the Mima remains vulnerable
to what it represents. It sees. And seeing has consequences. This prevents the machine from
becoming merely an apparatus of ideological pacification. Its representations retain enough
fidelity that the suffering of the represented world enters the representing system. The Mima
therefore refuses the clean separation

representation | reality.

The boundary remains permeable. The destruction of Earth crosses it. The consequences
propagate through the machine. The witness is changed by what is witnessed. This is an
extraordinary conception of representation because it treats truthful observation not as
passive reception but as exposure. To know something is sometimes to become a system in
which that knowledge must now be accommodated. If a representation r enters cognitive
state Cy, then

Cip1 = F(Cy,r).

When r concerns sufficiently consequential facts, one cannot simply append it to an
otherwise unchanged model. The model must reorganize. If it cannot reorganize while
preserving coherence, knowledge itself becomes destabilizing. This is not an argument for
ignorance. It is an argument that epistemic systems require repair capacities proportional to
the realities they are capable of representing. A civilization capable of detecting planetary-
scale problems but incapable of incorporating those observations into institutional action
possesses an unstable relation between knowledge and power. It has built a Mima without
building the corresponding repair architecture.

Against the Fantasy of the Reset

Modern technological imagination frequently returns to the possibility of reset. A failed
system can be rebooted. A corrupted file can be restored from backup. A machine can be
replaced. A simulation can be restarted. A virtual environment can be recreated. Software
encourages the intuition that sufficiently complicated failure can be escaped by returning to
an earlier state. Many physical and historical systems do not possess this property. There is
no universal undo operation. Let the transition

St — Siy1

be irreversible when no admissible operator p exists such that

P(5t+1) =St

History is saturated with such transitions. Extinction is not undone by regret. A
destroyed archive cannot necessarily be reconstructed. A lost language may leave traces
without remaining recoverable as a living linguistic world. A dead person cannot be restored
from the memories of others. A transformed ecosystem may enter a new stable regime
rather than returning to its previous configuration. A society may survive an institutional
rupture without ever becoming the society that preceded it. The appropriate response to
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irreversibility is therefore not fatalism but a different theory of action. Where restoration is
impossible, repair must be prospective. One does not ask,

How do we return?

but

What admissible futures remain reachable from here?

This question is less comforting because it refuses the promise that every loss can be
cancelled. It is also more useful. Aniara cannot go back. Neither can history.

The Ethics of Reachability

Once the future is understood as a structured set of reachable states rather than an empty
region awaiting arrival, an ethical implication follows. Present actions do not merely produce
future outcomes. They alter the space of futures available to later agents. Let

Ry

denote the reachable set available at time ¢. An action a; induces

at
Ri — Rt+1.

Some actions increase future optionality:

1(Res1) > p(Re).

Others contract it:

1(Rit1) < p(Ry).

The moral significance of an action therefore cannot be evaluated solely by its immediate
reward. It must also be evaluated by what it permits or prevents later agents from doing.
This gives a formal interpretation to stewardship. Stewardship is not simply preservation of
objects. It is preservation of admissible futures. A forest matters not only because particular
trees exist now but because a living ecological system preserves trajectories unavailable after
its destruction. A language matters because it maintains distinctions, histories, concepts, and
expressive possibilities that disappear when the linguistic community disappears. Scientific
knowledge matters because it enlarges the space of diagnosable and actionable states. Political
liberties matter partly because they preserve mechanisms through which future societies can
revise present arrangements without catastrophic rupture. To destroy such structures is to
reduce the reachability inherited by others. Thus intergenerational responsibility can be
represented as a constraint against unnecessary contraction:

(Rev1) &K 1(Re)

where the contraction cannot be justified by the avoidance of still greater losses. The
objective is not to maximize optionality without limit. Some possibilities should be closed.
A functioning society deliberately makes certain destructive trajectories inadmissible. The
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relevant question is therefore not how many futures remain possible, but whether future
agents inherit a sufficiently rich admissible region within which meaningful correction remains
possible. The strongest inheritance is not a perfect world. It is a repairable one.

Earth Before Aniara

This is where Martinson’s poem finally returns us to Earth. The significance of Aniara does not
lie in predicting a literal future in which refugees drift irretrievably through interstellar space.
Its force lies in the way the impossible voyage reveals structures already present in ordinary
civilization. We are always inside the system we are attempting to understand. We are
always dependent upon substrates that our abstractions partially conceal. We always perceive
the larger world through diagnostic boundaries. Our representations always preserve some
distinctions and erase others. Our institutions always operate with incomplete knowledge.
Our interventions always occur after some possibilities have already disappeared. Our repair
mechanisms are always finite. Our actions always modify the reachability inherited by whoever
comes next. The question is therefore not whether humanity can avoid all failure. It cannot.
The question is whether failures remain diagnosable while they are still repairable. Whether
institutions preserve the distinctions necessary to recognize their own errors. Whether
representations remain sufficiently coupled to reality that uncomfortable information can
cross their boundaries. Whether knowledge remains connected to action. Whether local
optimization is prevented from destroying global viability. Whether externalized costs are
eventually reincorporated into the boundaries within which decisions are made. Whether
technological power is accompanied by an understanding of the conditions that technological
power cannot replace. Whether a civilization preserves enough unused possibility to change
direction. These are questions of continuation rather than permanence. A viable civilization
is not one that never changes. It changes constantly. It is not one that never makes mistakes.
Mistakes are unavoidable. It is not one that preserves every institution, belief, technology,
identity, or way of life indefinitely. Such rigidity would itself destroy adaptability. A viable
civilization is one in which enough distinctions survive transformation that errors can still be
diagnosed, enough alternatives remain reachable that diagnosis can still motivate repair, and
enough repair mechanisms remain distributed throughout the system that no single failure
necessarily becomes terminal. Its stability is therefore dynamic:

stability # stasis.

Stability is the capacity to continue changing without destroying the possibility of further
coherent change. Aniara loses this capacity. Its trajectory becomes increasingly monotonic.
Each irreversible loss narrows the next state. Each narrowing reduces the repertoire of repair.
Each lost repair increases dependence upon what remains. The system becomes more brittle
as it becomes more constrained. Eventually there is only the trajectory.

No Outside

The final lesson is therefore not that there is nowhere to go. There are always places to
go while reachable states remain. Nor is the lesson that technology is futile. Aniara itself
demonstrates the extraordinary power of technology to create habitable worlds where unaided
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human biology could not survive for an instant. Nor is the lesson that civilization is doomed.
The poem’s power depends upon contingency. The catastrophe matters because another
trajectory had once been possible. The lesson is that no system escapes responsibility for
its conditions merely by moving the consequences beyond its chosen boundary. There is
no outside in which causality disappears. There is no outside in which waste ceases to
exist because it has left the field of view. There is no outside in which damaged ecological
relations become irrelevant because markets do not represent them. There is no outside in
which institutional errors become harmless because they have been excluded from official
categories. There is no outside in which historical consequences vanish because the generation
responsible for them has died. There is no outside in which representations can permanently
detach themselves from the world without eventually encountering the cost of the divergence.
A boundary can hide a consequence. It cannot abolish it. This is why the image of Aniara
drifting through darkness remains so powerful. The ship has finally achieved almost perfect
externalization. It has left Earth, left the planetary system, left ordinary geography, left
the possibility of return, and eventually left every living observer behind. But nothing has
been escaped. The damaged Earth remains part of its history. The failed trajectory remains
encoded in its motion. The dead remain inside it. The institutions that once organized its
population survive only as abandoned structure. The Mima’s silence remains meaningful
because something once spoke through it. The ship itself becomes a material memory of
decisions whose agents no longer exist. Its motion is history without an historian. And
perhaps this is the final inversion of Martinson’s poem. The passengers believe themselves
to be escaping a ruined world, but the voyage gradually reveals that a world is not merely
the place beneath one’s feet. A world is a structure of correspondences: between action and
consequence, memory and history, representation and reality, organism and environment,
institution and purpose, present and future. To lose those correspondences is to lose the
world even while matter remains. To preserve them does not require freezing the world in
place. It requires repairing them as they change. The task of civilization is therefore neither
preservation in the strict sense nor endless expansion. It is continuation: maintaining a
sufficiently rich and repairable relation between what has been inherited, what presently
exists, and what can still become. That relation is fragile. It can be damaged. It can
sometimes be repaired. And sometimes the repair window closes. Aniara asks us to imagine
what remains afterward. The answer is not nothing. The ship remains. Matter remains.
Motion remains. History remains inscribed in structure. But the space of human possibility
that once transformed those things into a world has disappeared. The distinction between
Earth and Aniara therefore lies not in the fact that one is a planet and the other a ship. It
lies in time. Earth is the system in which the next admissible state has not yet been lost.
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Appendix A

A Formal Vocabulary of Aniara

The preceding chapters have used a common formal vocabulary to describe problems that
appear in Aniara at different scales: ecological degradation, navigational catastrophe, institu-
tional adaptation, psychological response, representation through the Mima, the contraction
of possible futures, and the eventual disappearance of the social world aboard the vessel. The
purpose of this appendix is not to reduce Martinson’s poem to a mathematical system. Nor
are the equations presented here proposed as reconstructions of Martinson’s intentions. They
provide a compact language for making explicit structural correspondences that otherwise
remain distributed across literary, sociological, ecological, cybernetic, and philosophical
vocabularies. The central claim of the formalization is modest. Many apparently different
events in Aniara can be described as transformations in the relationship among distinction,
observation, reachability, admissibility, repair, and continuation. The usefulness of the formal
vocabulary depends upon whether these transformations clarify the poem without exhausting
it. The poem always remains richer than the model.

A.1 States and Trajectories

Let a system at time ¢t be represented by a state

StGS,

where § is a state space whose coordinates depend upon the scale under consideration.
For the physical ship, S; might include position, velocity, resource levels, mechanical integrity,
and life-support conditions. For the social system, it might include population, institutions,
distributions of authority, collective beliefs, rituals, and communication structures. For an
individual, it might include physiological, cognitive, emotional, and relational variables. A
trajectory is a temporally ordered sequence

PY:(SUvSl;""StV")'

In continuous time this becomes

vt S(t).

The identity of a system is not assumed to consist in static equality:

415
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St+1 = St
Living, social, and technological systems ordinarily persist precisely by changing. The
relevant relation is therefore one of structured continuation,
St ~ Str1,

where enough constitutive organization is preserved for the later state to remain intelligibly
connected to the earlier one. This relation permits

St # St+1.

Identity is consequently historical rather than strictly state-identical.

A.2 Distinction

Let

Dt = {dlde)"'adn}

denote a set of distinctions available to a system at time t. A distinction separates states,
objects, categories, temporal positions, social roles, or possible actions that would otherwise
be treated as equivalent. A distinction can be represented abstractly by a partition

d:S—C,

where C is a set of categories. If

d(r) # d(y),

then x and y remain distinguishable relative to d. The destruction of a distinction can
therefore be represented as a coarsening of the partition. If

di(x) # di(y)
but

di1(z) = di11(y),

a previously available difference has disappeared. In Aniara, many important losses take
this form. Departure and arrival initially occupy distinct positions in an intelligible journey.
After the navigational catastrophe, movement ceases to preserve the expected distinction
between “closer to destination” and “farther from destination.” Days and years increasingly
lose differentiation as the ship’s trajectory becomes homogeneous. Earth changes from living
origin to inaccessible memory and finally to destroyed referent. The persistence of a world
therefore requires not simply matter but reproducible distinctions:

Dy ~ Dyyq.
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A.3 Information

Information becomes relevant when distinctions reduce uncertainty among possible states. If
X is a random variable over states x € X, Shannon entropy is

H(X) ==Y p(x)logp(z).

reX

The monograph has used a broader notion of information in which the important question
is not simply how many bits a representation contains but which distinctions remain available
for diagnosis and action. Let

Df € D,

denote distinctions capable of affecting future action. A continuation-relevant information
quantity may be written schematically as

Ic(t) = w(Dy),

where p measures the effective richness of actionable distinctions. This permits the
possibility that stored information increases while continuation-relevant information decreases:

Istored(t) Ta IC(t) i, .

Aniara can therefore become informationally rich and practically impoverished at the
same time.

A.4 Diagnostic Boundaries
No finite observer has access to the complete state of a sufficiently complex world. Let

Wi

denote the relevant world state and let

B:W —O0

be a diagnostic boundary mapping the world into observable variables:

Ot == B(Wt)
The observer constructs an operative representation

W, = I'(O<, Hy),

where H; contains prior models, memories, assumptions, categories, and inherited repre-
sentations. Thus

Wt#Wt

in general. The diagnostic problem is not to eliminate this inequality but to preserve
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enough structure that the representation remains useful for action. The Mima functions as
an especially powerful diagnostic and representational boundary:

W — M — P,

where M denotes Mima-mediated representation and P the population’s accessible world.
More generally, when interpretation is included,

w2 p

The resulting public representation is

P = f3 o f2 O fl(W)

A functioning epistemic system requires relevant invariants to survive these transforma-
tions.

A.5 Correspondence

Let X and Y be two representational domains. A correspondence

f: X—>Y

preserves some chosen structure between them. If Z denotes the relevant invariant, then
approximate representational adequacy requires

I(X) ~ Z(Y).

A stronger operational criterion can be represented by approximate commutativity. Let

A X = X

be an operation in the represented world and

a:Y =Y
the corresponding operation in the representation. A useful representation approximately
satisfies
foA=aof.

Reasoning performed within the representation should therefore preserve enough structure
that its conclusions remain relevant when returned to the represented domain. Representa-
tional failure occurs when

foA%aof.
Social correspondence can likewise be defined among agents. If

—

Wi
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and

—

W
are the operative world models of agents i and j, define
Cz‘j = sim(Wi, W])
Social coherence does not require
Cij = 1.

It requires enough correspondence that disagreement, coordination, obligation, and
common reference remain possible.

A.6 Reachability

Let

T:SxU—S

be a transition function, where U/ is a set of possible interventions or controls. The
one-step reachable set from S is

R1(St) = {T(S,u) : ueU}.

The multi-step reachable set is

R(St) = | Re(S).
k>0

A destination G C S is reachable when
R(S:) NG # @.
The navigational catastrophe aboard Aniara can therefore be represented as the transition

C71Mars N R(St) 7é %)

to

GMars N R(St—f—l) = g.

The destination has not necessarily ceased to exist physically. It has ceased to exist as a
reachable future of the vessel. This distinction separates existence from availability:

reS#AxeR(S.

A possible state of the universe need not be a possible future of a particular system.
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A.7 Believed and Actual Reachability

Agents act not directly upon R(S¢) but upon some representation

~

R(St).

Define reachability error as

An(t) = d(R(S),R(S1))
After sudden catastrophe,

ARg(t)

may become large because the physical reachable set changes more rapidly than social
and cognitive models can be revised. Denial can therefore be interpreted partly as hysteresis:

lags behind
dR
dt
This does not make every denial rational. It identifies a structural reason why represen-
tations of possibility can persist after the possibilities themselves have disappeared.

A.8 Admissibility
Reachability alone does not determine whether a state is compatible with continuation. Let

Ay T R(S)
denote the admissible region. An admissible state satisfies the constraints required for
continued organization:
S e A,
These constraints may be physical, biological, ecological, social, epistemic, ethical, or

institutional depending upon the system being analyzed. The ordering is therefore

reachable O admissible D preferred.
Preference operates only after reachability and admissibility:

= U(T(s .
“ arga:T(rggz,igEAt ( ( t’a)>

This yields the principle

possibility precedes preference. ‘
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Aniara is an extreme case because the catastrophic transformation acts primarily on the
outer sets. No preference ordering can make an unreachable destination reachable.

A.9 Repair

Let a disturbance

€t
transform an admissible state S; into a damaged state
A repair operator

peEP

attempts to construct a new admissible state:

P(Sé) = Spy1 € Ay

Repair is distinct from restoration. Restoration attempts

p(S;) = Si.
Repair requires only
S{ ~ St+1
with
St41 € Agr1-
Thus

’ repair # restoration.

This distinction is essential for irreversible systems. A repaired state may contain scars,
altered institutions, changed identities, new constraints, or transformed relationships. Its
success lies not in reproducing the past but in reopening continuation.

A.10 The Null Intervention and Repair Warrant

The existence of a disturbance does not imply that intervention is beneficial. Let

po(S) =S

denote the null intervention. For a candidate repair p;, define schematically

Wi(pi) = AVe(pi) — AD; — pU; — vK;,



422

where AVp is the expected change in continuation value, D; structural disruption, Uj;
uncertainty, K; irreversible cost, and A, u, v weighting parameters. Repair is warranted only
when

W(pi) > W (po).

This prevents diagnosis from automatically licensing intervention. The stronger principle
is

detected deviation % warranted correction.

Aniara supplies repeated cases in which interventions may improve one dimension of the
system while damaging another. Psychological protection can reduce epistemic fidelity. Insti-
tutional coercion can increase immediate order while damaging social legitimacy. Escapism
can reduce immediate suffering while decreasing engagement with remaining possibilities.
Repair must therefore be evaluated structurally rather than locally.

A.11 Repairability

A damaged state is repairable when at least one available repair returns it to an admissible
region:
dpeP p(Sé) S At—f—l‘

It is terminally unrepairable when

VpeP,  p(S;) ¢ A
Equivalently,
inf d ! .
inf (p(Sp), Ars1) > 0

The crucial point is that failure does not logically imply failed competence. Sometimes
no admissible repair exists within the system’s available intervention set. This gives a
formal expression to one of the central conditions of Aniara: the inhabitants may correctly
understand a problem for which no available operation can restore the relevant continuation
structure.

A.12 Persistence

Persistence is the weakest temporal property considered in the monograph. A system persists
across an interval when enough structure remains recognizable that

St ~ St_|_1.

Persistence does not require an expanding future, successful repair, or long-term viability.
Thus

P(S) =1
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does not imply

V(S,) = 1.

Aniara can persist mechanically while ceasing to function as a viable human world.

A.13 Continuation

Continuation requires more than the existence of another state. Let

A(St)

be the set of admissible successors. A minimal continuation condition is

A(St) # @

and

St—i—l S A(St)

A stronger recursive condition requires that the successor itself retain admissible succes-
sors:

St—i—l S A(St)

and

A(St41) # 2.

Continuation therefore concerns the preservation of future continuation. This motivates
the recursive form

C(S1)=1 <= 3S41[Si1 € A(Se) A C(Sp41)]

subject to finite-horizon or boundary conditions appropriate to the system. The conceptual
point is that continuation is not merely transition. It is transition that preserves further
admissible transition.

A.14 Viability

Let

VCSs

be the viability region. A state is viable over horizon T if there exists some admissible
control sequence keeping the system inside V:

ug, ... uerr)

such that
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for all

Viability depends upon scale and horizon:

V(S;o,7).
Thus it is possible that
V(S;o1,m) =1
while
V(S;02,m2) =0.

Aniara may remain mechanically viable over a shorter horizon while being civilization-
ally nonviable over a longer one. This resolves the apparent contradiction between local
functionality and global doom.

A.15 Persistence, Continuation, and Viability
The three central temporal predicates satisfy no simple equivalence:

A useful conceptual ordering is

V=C=P

under sufficiently strong definitions, while the converses fail:

PAC, CAV.

Aniara gradually traverses these regimes. Initially,

PACAV.

After catastrophic loss of long-term reachability,

PACA=V.

Later,

PA-CA=V.

Finally, the physical artifact may persist after the biological and social systems have
terminated:
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P, ship A% society -

This is persistence stripped of human continuation.

A.16 Contraction of the Future

Let

Fi

denote the set of admissible futures available at time ¢t. A contracting future satisfies

Fiy1 C Fi.

Strict contraction occurs when

Fir1 © Fr.

Define lost possibility

Ly = p(Fi \ Fig1)

and newly generated possibility

Ny = p(Fre1 \ Fr)-

A system capable of adaptive continuation need not avoid loss. It must generate or
preserve sufficient admissible possibility to prevent irreversible collapse:

Ny 2 Ly

over an appropriate temporal horizon. Aniara increasingly satisfies

Ly > Ny.

Terminal closure is approached as

[L(]:t) — 0.

A.17 Temporal Entropy

If distinct futures cease to remain reachable, the future becomes less differentiated. Suppose

Fe=A{f1,- s fn}

A catastrophic contraction may produce

Fier1 = { farite }-
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This loss of future distinctions may be interpreted as a form of temporal entropy. The
homogenization of duration can be represented as

ti~t;

for increasingly large intervals. Ritual, memory, art, work, sexuality, religion, and
institutional schedules counter this homogenization by reintroducing distinctions:

tis {E0 85, )

Culture therefore functions partly as an entropy-resistance mechanism within experienced
time.
A.18 Mediation and Representational Variety

Let

Vdirect (t)

denote the variety of directly accessible environments and

Viep(1)

the variety made available through representation. Then experienced variety can be
approximated by

‘/e(t) - Vdirect(t) + erep(t) - V;)verlap(t)-
Aboard Aniara,

Vdirect (t)

is severely constrained by enclosure. The Mima increases

VTEP (t)v

thereby expanding the phenomenologically available world without altering the ship’s
physical location. This demonstrates that representation can increase effective experiential
reachability even when material reachability remains unchanged:

Aprhysical =0, ARexperiential > 0.

Representation is therefore not unreal merely because it is mediated. Its effects occur in
a different state space.

A.19 Fidelity and Psychological Protection

Let
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denote the fidelity of a mediator M to the represented world and

P(M)

its psychological protective value. Under benign conditions, these quantities may be
jointly satisfiable. Under catastrophic conditions they may become antagonistic:

oP
67F<0.

Greater representational fidelity can reduce psychological protection. The Mima therefore
occupies a constrained optimization problem:

max (F (M), P(M))

subject to the possibility that no mediator simultaneously maximizes both. Its collapse
dramatizes a more general problem: a truthful representation may exceed the repair capacity
of the system receiving it.

A.20 Knowledge and Action
Let

I

denote information available to a system and

Ay

its meaningful action set. Under ordinary adaptive conditions, additional information
can improve action:

Lt = Q(A) T,

where () denotes action quality. Aniara increasingly enters the regime

dl

0
at =
while
d| Ay
0.
at

This is the condition described in the main text as

epistemic surplus under practical closure.

The cybernetic loop

observe — compare — correct — observe

then degenerates into
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observe — compare — no admissible correction.

Knowledge remains possible after control has failed.

A.21 Diagnosis and the Repair Window
Let
ld
denote the earliest time at which a disturbance can be reliably diagnosed and

by
the latest time at which an admissible repair remains available. A repairable diagnostic
regime requires
tg < tp.

The marginal case is

ty = t,.

A catastrophic epistemic regime occurs when

tqg > .

In that case, reliable knowledge arrives only after the repair window has closed. This
yields a general principle:

’ diagnosability does not imply recoverability. ‘

The temporal location of knowledge matters as much as its accuracy.

A.22 Externalization and Boundary Selection

Let a subsystem S generate a cost c¢. If the accounting boundary excludes an external
reservoir F, the cost may appear to disappear:

S+c— S+ E(c).

For the larger system

ST =SUE,
however, the transformation remains internal:
ST +c— ST,

Externalization is therefore partly boundary-relative. Let
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B1CBQ

be two accounting boundaries. An intervention can appear beneficial within By while
harmful within Bs:

Vc(p; Bl) > 0, Vc(p; BQ) < 0.

A nearly closed system such as Aniara forces many externalized costs back inside the
operational boundary. The broader principle is

’a boundary can hide a consequence without abolishing it.

A.23 Local and Global Optimization

Let a subsystem ¢ maximize a local objective
Us.
Its locally optimal action is
a; = arg max Ui(a;).
But if the subsystem belongs to a larger system .5, it does not follow that
a; = arg max Ve(9).
Indeed,

AU; >0

may coincide with

AVe(S) < 0.

This is a general form of local optimization producing global viability loss. The relevant
constraint is therefore

a; = argmaxU,(a;) subject to Sit1 € V.
a;

Optimization is subordinate to viability.

A.24 Scale and Horizon

Any claim about persistence or viability should specify organizational scale ¢ and temporal
horizon 7:

V =V(S;0,71).

Short-horizon success does not entail long-horizon viability:
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V(S;U7Tl> =1 7_A'> V(S;JvTQ) =1
for
Ty > T1.
Similarly, subsystem viability does not imply supersystem viability:
V(Si;05,7) =14 V(S;0,7) = 1.

Aniara repeatedly exploits these mismatches. Individual routines can succeed while the
society fails. The society can persist while the mission fails. The ship can function while
civilization aboard it becomes nonviable.

A.25 Recursive Repair
Let

p)

denote first-order repair mechanisms acting directly on system disturbances. These repair
mechanisms may themselves depend upon higher-order mechanisms

P2

that maintain their conditions of operation. More generally,

P P (... p).

Civilization can therefore be represented as a recursively maintained architecture of repair
capacities. A local repair system fails catastrophically when disturbances propagate beyond
the highest available repair layer:

€ ¢ Dom (73(1) U--- Up(ﬂ)) '

Aniara’s trajectory exceeds the repair authority of the systems contained within the ship.
The hierarchy terminates against an unmodifiable boundary condition.

A.26 Worlds and Substrates
Let a constructed world W, depend upon substrate Sp:

W, = O(S,).

A representation, institution, technological environment, or social order may transform
the affordances of the substrate without becoming independent of it. Thus

WcZSSb
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in the sense of causal autonomy. The dependency can instead be written

WC =< Sb,

meaning that the continued existence of W, presupposes relevant conditions in Sp. For
Aniara, one may schematically write

Wrepresented = Wsocial = Wship < thysical-

Each level creates real structures unavailable at the level beneath it, yet each remains
constrained by lower-level conditions. Emergence does not imply substrate independence.

A.27 World Loss

A world is not identified here with a mere collection of physical objects. Let

Wt - (Ota Rt7 Dt) Ft)

denote a lived world composed of objects Oy, relations Ry, distinctions Dy, and reachable
futures F;. World loss can occur even while many objects remain materially present if the
relations and futures that gave those objects significance disappear. Thus

Ot11 = Oy

does not imply

Wt+1 ~ W;.

A cabin can remain physically unchanged while becoming a permanent dwelling rather
than temporary accommodation. A spacecraft can remain mechanically intact while ceasing
to be transportation. A memory can retain representational content while losing its living
referent. Meaning therefore depends partly upon relational and prospective structure:

Meaning(z,t) = F(x, R¢(x), Re(x)) .

A.28 Terminal Diaspora
Ordinary diaspora can be represented schematically as

D = (O? P’ H)’

where O is an origin, P a displaced population, and II the network of relations connecting
the displaced population to the origin. Terminal diaspora occurs when

O— o

while

P+
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and some memory-mediated relation

11

temporarily persists. The population is displaced not merely from an inaccessible home
but from a home that has ceased to exist as a living referent. Aniara combines this with the
absence of a viable destination:

O=2, G¢&R(S).

The result is displacement without return and migration without arrival.

A.29 Stewardship as Preservation of Reachability

Let

Ry

denote the set of futures inherited by agents at time ¢. An action

ag

transforms this set:

at
R — Rt-‘,—l-

Intergenerational stewardship can be understood as a constraint against unnecessary
destruction of future admissibility. The objective is not

max i(Ri1),

because some reachable states are destructive and should remain inadmissible. Instead,
stewardship seeks to preserve a sufficiently rich admissible subset:

A1 € Rit

such that future agents retain meaningful capacity for diagnosis, choice, and repair. The
strongest inheritance is therefore not a static optimal state but a state with substantial

repairability:

’a good inheritance is a repairable future.

A.30 The Continuation Chain

The major concepts of the monograph can now be placed into a single dependency structure.
Distinction makes information possible:

Information enables diagnosis:
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I — A.

Diagnosis identifies possible need for repair:

A = p.
Successful repair restores or preserves admissibility:
p— A
Admissibility preserves meaningful reachability:
A—RT.
Reachability permits continuation:
Rt — C.
Continuation preserves the conditions under which distinctions can persist:

C—D.

The resulting structure is therefore recursive:

DsIT—-A—=p—- AR —-C—D.
If

D'~ D

across successive transformations, the system maintains a recursively repaired identity.
This yields the compact formulation

repair preserves difference; recursively repaired distinctions become identities.

Identity is therefore not the absence of transformation. It is the successful continuation
of distinctions through transformation.

A.31 Aniara as a Limit Case

The formal structure of Aniara can finally be summarized as a progressive failure of this
recursive chain. The navigational accident produces catastrophic reachability loss:

Ro—)Rl, Rl gRO.

The population initially retains an outdated representation:

R1 % Ri.

Social and psychological repair mechanisms attempt to construct new admissible states:



434

pi(St) S .At.

The Mima expands representational and experiential reachability:

A/R'experiential >0
despite

A,R/physical =0.

Planetary destruction then removes the living origin:

OEarth — J.

The Mima collapses, reducing the society’s representational repair capacity:

Pir1 S Py

Social institutions continue producing local repairs while the global admissible future
contracts:

Fiv1 © Fi.

Eventually,

vp € PJ p(St) ¢ Vu

and civilizational viability is lost. Biological persistence continues temporarily:

Phuman = 17 V;:ivilization = 0.
Finally,
Phuman —0
while
Pship =1

The terminal state is therefore not physical nonexistence but the separation of artifact
from world:

artifact persists while world disappears.

The vessel continues through physical state space, but the human network of distinctions,
correspondences, purposes, and reachable futures that made it a vessel for something no
longer exists. This is the formal limit toward which the entire poem moves.
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A.32 A Compact Statement of the Framework

The analysis developed throughout this monograph can be condensed into the following
sequence:

Distinction — Information
— Diagnosis
— Repair
— Admissibility
— Reachability
— Continuation

— Persistent Distinction.

Its principal failure modes are correspondingly

loss of distinction — epistemic collapse,
loss of diagnosis — undetected deviation,
loss of repair — unrecoverable damage,
loss of admissibility — structural failure,
loss of reachability — closure of the future,

loss of continuation — world loss.

These relations are not offered as a replacement for literary interpretation. They clarify
why the poem permits so many apparently different readings without fragmenting into
unrelated themes. Ecological catastrophe, technological dependency, institutional control,
exile, religion, sexuality, despair, memory, artificial intelligence, information, death, and
cosmic isolation repeatedly encounter the same underlying problem at different scales: how
a system preserves the distinctions necessary for continued existence when the space of
admissible futures is contracting around it. Aniara is unusually powerful as a theoretical
object because Martinson does not allow this problem to be solved by a final technological
intervention, political revolution, spiritual revelation, or narrative reversal. The repair
repertoire remains finite. The reachable set remains constrained. Some transformations
become irreversible. The poem therefore carries the logic of continuation to its boundary
condition. At that boundary,

Rt > o.

No next admissible state remains. The machinery may continue. Matter may continue.
The trajectory may continue. But the world does not. That distinction is the formal heart
of Aniara.
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