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Abstract

Julian Barbour’s relational cosmology, developed most fully in The
Janus Point, represents a profound ontological inversion: time, scale,
and reference frames dissolve into evolving relational configurations,
leaving complexity growth as the universe’s dominant arrow. Yet Bar-
bour’s framework remains transitional. Its dynamical grammar is still
inherited from Newtonian mechanics, complexity is tracked but not
explained operationally, and the Janus Point functions as a hidden
global anchor despite the theory’s Machian intentions. This essay ar-
gues that the Relativistic Scalar-Vector Plenum (RSVP) extends Bar-
bour’s relational reduction into a fully recursive consistency frame-
work. In the RSVP picture, the physically meaningful quantity is not
entropy, complexity, or entaxy, but recursively maintainable coherence:
only configurations that preserve admissibility across scales persist
long enough to constitute stable structure. Barbour’s Janus Point be-
comes a local admissibility extremum rather than a universal origin;
his shape space becomes a special case of a constraint-selective pro-
jection manifold; and his records are reinterpreted as active opera-
tional constraints required for future inferential continuity. The essay
concludes by extending the framework toward cognition, where the
same recursive admissibility operators that govern cosmological per-
sistence reappear as the structural conditions for memory, measure-
ment, and predictive continuity.
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Introduction: The Ontological Inversion

The history of physics can be read as a sequence of ontological compres-
sions. Classical mechanics treated reality as matter evolving inside a pre-
existing spatial container governed by externally imposed laws. Relativity
destabilized the fixed background, merging space and time into dynamical
geometry, yet retained the assumption that lawful structure exists indepen-
dently of the systems it governs. Modern cosmology inherited both frame-
works while adding statistical thermodynamics, producing the contempo-
rary picture of an expanding universe in which entropy increase provides
the primary directional arrow.

Julian Barbour’s relational cosmology represents one of the most sustained
attempts to overturn this inheritance. In The Janus Point (2020), Barbour ar-
gues that neither absolute space, absolute scale, nor conventional time are
fundamental. Instead, the universe should be described entirely in terms of
evolving relational configurations. The universe does not expand through
an external metric backdrop; its internal relational geometry changes shape.
Time itself becomes reconstructible from ordered relational differences rather
than existing as an independent parameter.

This constitutes a genuine ontological inversion. Reality ceases to be a col-
lection of objects embedded within spacetime and becomes instead a trajec-
tory through relational configuration space. The Machian commitment is
total: change is primary; everything else is abstracted from it.

Yet Barbour’s framework remains transitional. While it successfully removes
external coordinate structures, it still presupposes a globally coherent dy-
namical grammar governing the evolution of shape space. The Janus Point
functions as a privileged geometric pivot around which temporal asymme-
try organizes. Complexity increases statistically as the system evolves away
from this pivot, but the framework does not fully account for why coher-
ent structure persists rather than collapsing into rigidity or dissipating into
noise.

The Relativistic Scalar-Vector Plenum (RSVP) extends the relational turn
beyond geometry into recursive admissibility. Rather than treating phys-
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ical law as a pre-existing grammar operating on configurations, RSVP in-
terprets persistence itself as the result of constraint-selection across admis-
sibility landscapes. Stable structures survive not merely because they are
statistically favored, but because they maintain recursive consistency across
scales.

The transition from Barbour to RSVP therefore marks a deeper inversion:

The transition moves from relational geometry to operational persistence,
from lawful evolution to admissibility management, and from static ontol-
ogy to recursive consistency architecture.

The Janus Point becomes not the origin of order, but a special case within a
broader landscape of recursive stabilization.

The Geometry of the Minimal State

Barbour’s Global Anchor

The Janus Point emerges from the Newtonian 𝑁 -body problem under con-
ditions of non-negative total energy. In such systems, the global scale of
the particle distribution decreases from infinity to a finite minimum before
increasing again. Near this minimal configuration, particle distributions
become maximally uniform — the most homogeneous state the system can
occupy. Moving away from the Janus Point in either temporal direction
produces increasing clustering and relational differentiation.

Barbour formulates this through the concept of complexity: a scale-invariant
quantity measuring the degree to which particles cluster rather than dis-
tribute uniformly. At the Janus Point, complexity is minimal. As the system
evolves outward, complexity grows monotonically in both temporal direc-
tions, giving rise to two bidirectional arrows of time that point away from
the central configuration.

The elegance of this picture lies precisely in its avoidance of imposed initial
conditions. Temporal asymmetry does not need to be stipulated; it emerges
from the gravitational dynamics of relational structure.
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The Problem of the Hidden Anchor

Nevertheless, the Janus Point introduces a structural tension that becomes
visible from within an admissibility framework.

Although Barbour explicitly rejects absolute time, the Janus Point functions
as a globally privileged geometric state. It implicitly establishes a universal
ordering principle — a hidden absolute anchor — around which the en-
tire cosmological trajectory is coordinated. Even if no observer can access
both halves of the resulting bi-universe simultaneously, the theory still re-
lies upon a globally distinguished minimum configuration as its organiza-
tional center.

The theory therefore smuggles a form of cosmic meta-time ordering back
into the geometry. The Janus Point is defined precisely as the moment when
global shape has reached its most uniform state, which means the theory
already presupposes that ”global state” is a coherent and uniquely identi-
fiable object.

That presupposition is not trivially available in a fully relational framework.

Decentralized Admissibility

RSVP critiques this requirement for a singular global minimum.

In recursive admissibility frameworks, there is no necessity for one privi-
leged universal pivot. Instead, local regions of high-symmetry reintegra-
tion continuously emerge within the plenum as part of ongoing dynamical
regulation. Uniformity is not a singular historical event but a recurring ac-
cessibility condition — something the system negotiates locally rather than
instantiates once.

The cosmological question shifts accordingly. Rather than asking why the
universe began in a low-entropy state, RSVP asks:

What conditions permit recursively maintainable structure to emerge
and stabilize within an admissibility landscape?

This dissolves the need for a universal temporal pivot while preserving the
emergence of directional persistence. Janus-like states become local admis-
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sibility extrema — recurring features of the landscape rather than cosmo-
logical origins.

Janus Pointt → −∞ t → +∞

complexity
local basin local basin

Figure 1: Barbour’s bidirectional Janus geometry (solid) contrasted with
RSVP distributed local admissibility extrema (dashed). RSVP requires no
privileged global pivot; admissibility basins recur across the plenum.

Complexity and the Arrow of Time

The Boltzmann Box and Its Limits

Barbour’s critique of entropy centers on confinement. Classical thermo-
dynamics emerged from systems enclosed within boundaries — steam en-
gines, gases in containers, mechanically isolated volumes. Under such con-
ditions, systems evolve toward equilibrium distributions, and entropy be-
comes associated with increasing uniformity.

Barbour argues this intuition fails entirely for unconfined gravitational sys-
tems. Gravity naturally amplifies clustering rather than suppressing it. A
gas in a box spreads; a gravitational system collapses into structure. Apply-
ing box-thermodynamics to cosmology therefore produces what Barbour
regards as a systematic distortion: the universe’s increasing complexity gets
misread as entropy increase rather than recognized as relational differenti-
ation.

To formalize this inversion, Barbour introduces entaxy — a measure of the
admissible volume of relational configuration space corresponding to a given
level of structural organization. As the universe moves away from the Janus
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Point, entaxy decreases while complexity increases. Structure is not disor-
der; it is organized relational specificity.

This is a strong and largely correct criticism of naive thermodynamic cos-
mology. Gravitational entropy has always been conceptually anomalous
precisely because gravity produces structure rather than diffusion. Barbour
geometrizes this anomaly rather than dismissing it.

The Limits of Entaxy

Yet entaxy remains fundamentally descriptive.

It explains why clustering emerges statistically in unconfined gravitational
systems. It does not explain why coherent structure persists dynamically —
why some configurations remain recursively stable across scales while oth-
ers collapse, decohere, or dissipate. Entaxy tracks the growth of structural
differentiation, but it provides no mechanism by which the system avoids
two failure modes: terminal rigidity (over-concentrated, causally isolated
clusters) and diffusive dissolution (structures that differentiate but cannot
maintain internal coherence).

This is the central gap between Barbour’s framework and an admissibility
theory.

The Lamphron–Lamphrodyne Duality

RSVP addresses this gap through the lamphron–lamphrodyne duality —
two operationally defined pressures governing the dynamics of structural
persistence.

Lamphron designates the differentiation pressure: the tendency for sys-
tems to generate localized structure, constrain relational identity, form sta-
ble memory configurations, and specialize toward predictive specificity.
Operationally, lamphron corresponds to local trajectory specialization that
increases admissibility resolution — the system narrows its accessible fu-
ture states by committing to particular relational configurations.

Lamphrodyne designates the reintegration pressure: the redistributive and
smoothing dynamics that prevent terminal rigidity. Operationally, lam-
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phrodyne corresponds to the entropy-redistribution dynamics required when
a configuration becomes recursively overconstrained — when its internal
coherence can no longer be maintained without external admissibility ex-
change. A configuration under lamphrodyne pressure must redistribute
information and energy across scales to remain dynamically legible.

Together, these pressures produce what might be called a breathing cosmol-
ogy. Unlike Barbour’s one-way trajectory from uniformity to clustering,
RSVP describes an ongoing cycle in which structure is continuously vetted
against its capacity to remain recursively admissible.

Persistence as the Physically Meaningful Quantity

This leads to the central claim distinguishing RSVP from both classical ther-
modynamics and Barbour’s entaxy framework:

Only recursively admissible configurations persist.

The arrow of time therefore ceases to be merely the direction of increas-
ing clustering, complexity, or entaxy decrease. It becomes the direction in
which predictive continuity remains constructible — the direction in which
the lamphron–lamphrodyne balance permits ongoing structural stabiliza-
tion rather than terminal collapse or dissolution.

This separates three distinct pictures of cosmological directionality:

Standard thermodynamics holds that systems evolve toward equilibrium;
Barbour’s framework holds that systems evolve toward clustering complex-
ity; RSVP holds that systems evolve toward recursively maintainable admis-
sibility regimes. These are not equivalent descriptions. A crystal is highly
ordered; a star is dynamically structured; a hurricane is locally coherent; a
biosphere is recursively stabilized. Only the last constitutes persistence in
the RSVP sense.

The Emergence of Reference: Projection and Constraint
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Kepler Pairs as Emergent Clocks

One of Barbour’s most important insights concerns the genesis of measure-
ment. As gravitational systems evolve away from the Janus Point, particles
form stable Kepler pairs — gravitationally bound subsystems that function
simultaneously as rods, clocks, and compasses. Measurement therefore
emerges from dynamical stabilization rather than being imposed from out-
side.

This is a profound observation. Clocks are not coordinate devices superim-
posed on physics. They are dynamically stabilized relational attractors —
structures that persist long enough to serve as reference baselines for other
structures.

The Projection Formalism

RSVP formalizes this through the projection operator:

̂𝜋 ∶ 𝑋 ⟶ 𝕄𝑎

Here 𝑋 represents the underlying high-dimensional trajectory space of all
dynamically possible paths, while 𝕄𝑎 represents the compressed admissi-
bility manifold — the set of trajectories that remain operationally accessible
given the system’s current constraint structure.

Barbour’s shape space can be interpreted as an early relational form of such
a projection geometry. His central move — quotienting out translations,
rotations, and absolute scale to retain only relational configurations — is
mathematically close to the RSVP compression operator. Both frameworks
reduce redundant coordinates and preserve only dynamically meaningful
relational structure.

Projection as Cosmological Grammar

However, RSVP introduces a claim that Barbour’s framework does not make
explicit: projections are dynamically consequential. Compression changes
future admissibility conditions.
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Consider observational cosmology itself. Once the universe is interpreted
through the grammar of metric expansion, subsequent theoretical trajecto-
ries become trapped within expansion-compatible explanatory manifolds.
Problems such as dark matter, dark energy, inflation, and the horizon prob-
lem then appear as downstream stabilization artifacts of the original projec-
tion choice — attempts to preserve coherence within the constraints set by
the compressed representation.

This is not a criticism of metric expansion as such. It is an illustration of
a general principle: the choice of projection manifold determines which
futures remain conceptually accessible. A measuring device, a coordinate
system, and a theoretical framework all function as projection operators
that constrain subsequent admissibility.

Measurement does not passively record reality. It participates in its stabi-
lization. Reference frames are not descriptive tools; they are active oper-
ators of recursive persistence, trapping future trajectories into specific ad-
missibility namespaces.

𝑋
Trajectory Space

𝕄𝑎
Admissibility Manifold

Expansion-Compatible
Namespace

̂𝜋

inaccessible futures

Figure 2: The projection operator ̂𝜋 compresses total trajectory space 𝑋
into the admissibility manifold 𝕄𝑎, constraining which future explanatory
structures remain accessible. The dashed box illustrates how a particular
projection grammar (here, metric expansion) traps subsequent theoretical
development within a specific namespace.

The Localist Turn: Event-Level Admissibility
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Against Global Reconstruction

One of the deepest assumptions shared by both conventional signal process-
ing and conventional cosmology is the assumption of global reconstruction.
Raw events are aggregated into large representational buffers and only then
transformed into coherent structure through global operations. In signal
processing this appears through Fourier analysis and spectral decompo-
sition. In cosmology it appears through globally coordinated metric de-
scriptions, universal state functions, and reconstruction of cosmic history
through large-scale geometric inference.

This methodology implicitly assumes that coherence is something recov-
ered after aggregation.

RSVP challenges this assumption at the architectural level.

In recursively admissible systems, coherence already exists at the event
layer itself. Stable recurrence patterns do not need to be globally solved
because admissible timing relations are locally preserved through recur-
sive constraint filtering. The system does not reconstruct coherent structure
through a global transform; it recognizes structure through persistent local
parity, interval stability, and admissible recurrence.

The distinction is not merely computational. It is ontological.

A representation-first architecture assumes that reality becomes meaning-
ful only after sufficient global aggregation. A persistence-first architecture
assumes that meaningful structure emerges directly through local recursive
stabilization.

Shape Space and Local Persistence

This clarifies the central divergence between Barbour’s relational cosmol-
ogy and the RSVP framework.

Barbour’s shape dynamics still presupposes a globally coherent trajectory
through relational configuration space. Complexity is defined through the
global organization of the system as a whole, and the Janus Point functions
as a distinguished geometric extremum coordinating the emergence of tem-
poral directionality.
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RSVP instead treats large-scale structure as the emergent consequence of
distributed local admissibility relations. Geometry is not solved globally
and then imposed downward. It emerges upward from recursively stabi-
lized constraint structures operating directly at the event level.

This transforms the role of cosmological coordination entirely. Reference
frames become residual stabilization artifacts rather than pre-existing co-
ordinate systems. Cosmological regularity becomes the consequence of
distributed admissibility filtering rather than globally synchronized evo-
lution. Memory becomes a recursively accessible trajectory preserved by
operational continuity rather than a passive storage of representations.

The universe therefore behaves less like a globally integrated equation and
more like a locality-preserving recursive filter.

event

admissibility
propagation

Figure 3: Local event-level admissibility propagation. Coherence emerges
through recursive neighbourhood stabilization rather than global recon-
struction. Dashed rings indicate successive admissibility horizons; arrows
indicate locally constrained trajectory directions.

Persistence as the Fundamental Invariant

The resulting shift is profound. Global descriptions do not disappear be-
cause they are false; they become secondary accounts of structures that are
already locally stabilized.

The primary invariant is no longer global geometry but recursive persis-
tence itself.
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Structures survive because they remain admissible across scales. Local con-
straint systems continuously negotiate stabilization without requiring a sin-
gle centralized reconstruction of total state. The cosmos persists not be-
cause it is coordinated by a universal supervisory geometry, but because
distributed recursive consistency-management prevents admissible struc-
tures from vanishing faster than they can reintegrate.

This provides a very different image of physical law. Laws cease to appear
as opaque global commands imposed upon matter from outside. They be-
come emergent regularities generated by locality-preserving recursive per-
sistence.

The universe becomes legible precisely because persistence remains locally
repairable.

Records as Operational Constraints

Barbour’s Geometric Records

Barbour frequently treats records as fossilized relational traces embedded
within present configurations. The past survives through stable geometric
correlations preserved in current arrangements of matter. Memory is a kind
of structural sediment — the present configuration carries the imprint of
prior shapes.

This is geometrically elegant and philosophically significant. It dissolves
the traditional asymmetry between past and future by locating temporal
evidence entirely within present structure. There is no need for a meta-
physical ”passage of time”; only configurations that encode differential in-
formation about prior states.

The Admissibility Log

RSVP radicalizes this insight in a direction Barbour does not pursue.

Records are not merely traces of prior states. They are operational con-
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straints required for future continuity. The Admissibility Log, ℒadm, for-
malizes this principle: a record exists not because it describes a past event,
but because maintaining it preserves recursive consistency across future
trajectories.

The distinction matters enormously.

In Barbour’s account, a record is a geometric artifact — something left be-
hind by prior dynamical evolution, epistemically available to present ob-
servers. In the RSVP account, a record is a functional constraint — some-
thing the system must maintain in order to remain recursively admissible.
A record that ceases to be operationally compatible with the system’s fu-
ture trajectory is not merely lost information; it is a structural failure that
changes which futures remain accessible.

Memory, on this account, is not retrospective. It is infrastructural.

Time as Directional Record-Utility

This reframes the nature of time itself.

Time is not fundamentally the accumulation of complexity. Nor is it the or-
dering of successive relational shapes. Time, in the RSVP picture, becomes
the directional persistence of usable records — the direction in which prior
constraints remain operationally functional for maintaining future admis-
sibility.

A system experiences temporal continuity insofar as its admissibility log re-
mains coherently extensible. When prior constraints can no longer be inte-
grated into future trajectories — when the records lose operational compat-
ibility — the system undergoes a form of structural rupture that constitutes,
in a precise sense, temporal discontinuity.

Causality follows from this picture. Causes are not merely prior events.
They are persistent admissibility constraints governing which futures re-
main accessible. The arrow of time is therefore the direction of record-
constructibility: the direction in which the admissibility log supports rather
than blocks future trajectory space.
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Cognition as Recursive Admissibility

From Cosmology to Cognitive Architecture

The transition from cosmological admissibility to cognitive architecture is
not a change of subject. It is the recognition that the same organizational
operators recur across scales because persistence itself obeys shared acces-
sibility constraints.

Consider what a cognitive system must do to remain operationally func-
tional. It must maintain an admissibility log — a record structure that pre-
serves inferential continuity across successive states. It must project high-
dimensional environmental trajectories onto compressed manifolds that re-
main actionable. It must balance lamphron pressure (the drive toward in-
creasingly specific predictive representations) against lamphrodyne pres-
sure (the need to remain flexible enough to revise constraints without struc-
tural collapse).

A mind, on this account, is not a container of representations. It is a recur-
sively stabilized admissibility manifold — a system that persists by contin-
uously negotiating the compression-reintegration balance.

Memory, Measurement, and Predictive Continuity

Barbour’s Kepler pairs and RSVP’s projection operators converge here in a
striking way. Both treat measurement as emergent stabilization rather than
external imposition. Both recognize that clocks, rods, and reference frames
are persistent relational attractors rather than coordinate conventions.

In cognitive terms: perceptual systems are not passive recorders. They are
projection operators that collapse environmental trajectory space into ad-
missible action manifolds. Memory is not archival storage; it is the opera-
tional constraint structure that keeps future inference admissible. Attention
is lamphron pressure — the selective specialization that increases predic-
tive resolution at the cost of narrowing accessible futures.

The pathological failure modes are symmetric. Over-specialization (exces-
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sive lamphron pressure) produces rigid, non-revisable predictive models
— cognitive brittleness. Over-generalization (excessive lamphrodyne pres-
sure) produces diffuse, incoherent representations incapable of maintain-
ing predictive continuity — cognitive dissolution.

The healthy cognitive system, like the healthy cosmological structure, is one
that maintains the lamphron–lamphrodyne balance across scales — recur-
sively admissible at every level of description.

Against the Janus Reversal

The Problem of Bidirectional Time

One of the most philosophically striking claims in Barbour’s framework is
that temporal arrows emerge bidirectionally from the Janus Point. As the
system evolves away from the point of minimal complexity, observers on
both sides experience what appears locally to be a forward-moving arrow
of time. The resulting picture is not a multiverse but what Barbour calls
a bi-universe: two temporally opposed branches emerging from a common
state of maximal uniformity.

The elegance of this construction is undeniable. It preserves the time sym-
metry of the underlying equations while simultaneously accounting for the
experienced asymmetry of temporal direction. Yet the construction intro-
duces a deep conceptual difficulty.

The Janus reversal presupposes that the universe possesses a globally coher-
ent trajectory capable of being meaningfully partitioned into two temporal
halves. The universe must therefore already exist as a unified meta-history
before either branch can inherit its local arrow.

In effect, the framework removes absolute time only to reintroduce a hidden
global chronology through geometric structure itself. The Janus Point is
defined as the moment when global shape reaches maximal uniformity —
but this already presupposes that “global state” is a uniquely identifiable
and coherent object. That presupposition is not trivially available in a fully
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relational framework.

RSVP rejects this requirement. Time does not reverse at a Janus point be-
cause recursive admissibility does not require a globally mirrored trajec-
tory. Temporal direction emerges locally from the preservation of predic-
tive continuity within recursively stabilized structures. The arrow of time
is therefore not generated by motion away from a universal minimum, but
by the directional extension of admissibility-preserving records.

The distinction is precise: Barbour: Minimal Complexity ⟶ 𝐵𝑖𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙𝑇 𝑖𝑚𝑒
𝑅𝑆𝑉 𝑃 ∶ 𝑅𝑒𝑐𝑢𝑟𝑠𝑖𝑣𝑒𝑃𝑒𝑟𝑠𝑖𝑠𝑡𝑒𝑛𝑐𝑒 ⟶ 𝐷𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙𝐶𝑜𝑛𝑡𝑖𝑛𝑢𝑖𝑡𝑦

Temporal asymmetry does not arise because the universe expands away
from a special point. It arises because recursively admissible structures can
only maintain coherent predictive extension in one operational direction at
a time.

Persistence Without Reversal

The RSVP framework therefore removes the need for a cosmological mirror
branch entirely. There is no requirement for time to face both ways from
a privileged geometric pivot because admissibility itself already generates
directionality.

A record either remains operationally extensible or it does not. A constraint
either preserves predictive continuity or it fails. The arrow of time is simply
the direction in which admissibility logs remain recursively constructible.

This removes one of the most problematic implications of Janus cosmology:
that the universe requires a globally coordinated temporal bifurcation to
produce local asymmetry. RSVP instead treats temporal asymmetry as a
local consequence of recursive stabilization.

Time does not reverse. Structures persist.

Void Dominance and Topological Redistribution
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Expansion Without Metric Inflation

Barbour correctly recognizes that observational cosmology directly observes
changes in relational structure rather than an externally measurable expan-
sion through a fixed metric backdrop. RSVP extends this critique further
by questioning whether cosmological evolution should be interpreted pri-
marily as metric expansion at all.

In the RSVP picture, the universe does not fundamentally grow larger. Rather,
its admissibility structure redistributes.

What conventional cosmology interprets as expansion increasingly appears
as a shift in topological dominance: void regions progressively occupy larger
fractions of the relational accessibility landscape while dense structures be-
come increasingly filamentary and sparse. Galactic superstructures do not
separate because space itself stretches. Instead, recursively admissible low-
density regions become dominant relative to highly constrained baryonic
configurations. The visible universe appears more diffuse because admis-
sibility pathways favor smoothing and redistribution over terminal concen-
tration.

The ontological distinction across the three frameworks is therefore: Stan-
dard cosmology: Space expands
Barbour: Shape complexity increases
RSVP: Accessibility structure redistributes

The universe is not primarily a metric object. It is a recursively negotiated
admissibility field whose large-scale behavior is governed by the ongoing
redistribution of structural coherence.

Filamentary Dissolution

As void dominance increases, galactic filaments become progressively thin-
ner and less dynamically influential. Dense matter distributions appear
increasingly wispy relative to the growing dominance of low-density acces-
sibility regions.

This process is not thermodynamic decay in the conventional sense. It is a
redistribution of admissibility gradients. Highly localized structures lose
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their capacity to maintain strong causal differentiation relative to the in-
creasing smoothness of the surrounding plenum.

The universe therefore evolves toward large-scale topological smoothing
without requiring either total collapse or runaway metric expansion. This
avoids two standard cosmological endpoints simultaneously: the gravita-
tional singularity of terminal collapse, and the irreversible dilution implied
by metric heat death.

Instead, RSVP predicts progressive relational homogenization through ad-
missibility redistribution — a smoothing that is neither catastrophic nor
entropic in the classical sense.

dense filamentary epoch

𝑡 → ∞

void dominance

Figure 4: Topological redistribution in RSVP cosmology. Dense filamentary
structure (left) becomes progressively attenuated as low-density admissi-
bility regions (dotted) dominate the accessible relational landscape. The
transition is not metric expansion but structural redistribution.

Poincaré Smoothing and the Return of Symmetry

Smoothness Without Maximum Disorder

One of the deepest differences between RSVP cosmology and both standard
thermodynamics and Barbour’s entaxy framework concerns the asymptotic
fate of structure.
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Barbour treats increasing complexity as effectively monotonic. The uni-
verse moves away from maximal uniformity toward progressively richer
clustering and differentiation, with no developed principle of reintegration.

RSVP instead predicts that sufficiently long timescales produce large-scale
admissibility smoothing. After Poincaré-like recurrence intervals, recur-
sively unstable distinctions are gradually eliminated. Dense structures dis-
solve, filaments attenuate, and admissibility gradients flatten. Yet this pro-
cess does not produce maximum disorder in the thermodynamic sense.

Instead, the universe approaches a state of maximal relational redundancy.

This distinction is essential. A thermodynamic heat death corresponds
to the exhaustion of usable energy gradients within a statistical ensemble.
RSVP smoothing instead corresponds to the collapse of meaningful distin-
guishability itself: variations become operationally identical because their
admissibility consequences converge. The resulting state resembles a crys-
tal lattice more closely than a thermal gas.

The Black Hole Era as Admissibility Purification

In conventional cosmology, the black hole era represents the exhaustion
of large-scale free-energy gradients. Galaxies disperse, stars decay, and
black holes eventually evaporate through Hawking radiation, leaving the
universe in an increasingly dilute thermal equilibrium.

RSVP interprets this era differently.

The late cosmological regime is not merely the disappearance of matter
structure. It is the progressive elimination of unstable admissible distinc-
tions. Black holes act not as entropy sinks in the conventional thermody-
namic sense, but as long-duration smoothing operators that remove recur-
sively unsustainable asymmetries from the admissibility field. They are
better understood as extreme local admissibility concentration regimes par-
ticipating in the same redistribution dynamics that governs all structural
evolution within the plenum.

Over cosmological timescales, localized structures lose their capacity to pre-
serve independent causal differentiation. Filaments attenuate, constraint
gradients flatten, and recursively isolated structures dissolve back into the
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surrounding admissibility field.

The universe therefore undergoes a form of admissibility purification. What
disappears is not merely matter concentration, but operationally meaning-
ful distinction itself. The black hole era does not terminate cosmological
evolution; it acts as a gigantic filtering process through which distinctions
incapable of remaining recursively integrated are progressively eliminated.

Lawfulness Without Structure

Yet the disappearance of structure does not imply the disappearance of law-
fulness.

In RSVP, laws are not external prescriptions imposed upon matter. They
are the invariant admissibility relations that survive recursive smoothing.
As cosmological evolution eliminates unstable distinctions, progressively
fewer configurations remain operationally differentiable. Matter structures
fade, but admissibility invariants persist.

This produces a crucial inversion of standard thermodynamic logic.

The asymptotic universe is not maximally chaotic. It is maximally redun-
dant. Remaining configurations increasingly belong to the same admissi-
bility equivalence classes because their future trajectory consequences con-
verge. The universe progressively forgets particular structures while pre-
serving the consistency relations governing admissible transformation it-
self.

Objects disappear.
Persistence survives.

The final cosmological state therefore retains lawfulness even after nearly
all conventional structure has dissolved. Laws persist not because they are
encoded in surviving objects, but because they are the invariant relational
constraints that recursive smoothing cannot eliminate.

In a sense, the universe ends not as matter but as consistency.

In the asymptotic RSVP regime, the universe approaches an effectively scale-
invariant smoothing state in which any remaining variations become re-
cursively equivalent under admissibility transformations. Distinctions no
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longer meaningfully alter future trajectory accessibility.

This produces an unusual inversion of entropy logic.

Conventionally, maximal smoothness is associated with maximal entropy.
Within RSVP, however, a perfectly recursive lattice possesses extremely low
effective entropy precisely because admissible distinctions have collapsed
into equivalence classes. The state is not one of maximal disorder but of
maximal informational gauge redundancy.

The universe does not end in chaos. It ends in recursive redundancy.

This asymptotic state is not a return to initial conditions in any cyclical cos-
mological sense, nor is it a reversal through a Janus pivot. The late-universe
lattice is historically generated through recursive smoothing and admissi-
bility redistribution. Its symmetry is emergent rather than primordial —
the residue of long-duration constraint selection rather than a recapitula-
tion of origin.

Geometry as the Residue of Persistence

This clarifies the deepest inversion separating RSVP from Barbour’s rela-
tional cosmology.

For Barbour, geometry generates persistence: the relational structure of
shape space determines how complexity evolves, and persistence is what
follows from dynamical stability within that geometry.

For RSVP, recursive persistence generates effective geometry: stable geo-
metric structure is the stabilized shadow left behind by admissibility rela-
tions that survived recursive constraint filtering across cosmological timescales.

Geometry is therefore not fundamental ontology. It is stabilized persistence
made visible. And smoothness — which for Barbour marks only the im-
probable beginning — marks for RSVP both the beginning and the asymp-
totic limit of cosmological evolution: two faces of the same admissibility
condition, separated by the entire history of recursive structure formation.
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Conclusion: Admissibility as the Architecture of Persistence

The transition from Barbour’s relational cosmology to RSVP’s admissibil-
ity geometry represents a genuine shift in the philosophy of physics — not
merely an alternative cosmological model, but a reconception of what physics
is for.

Barbour dismantles many inherited assumptions: absolute scale, absolute
temporal background, externally imposed reference frames. His relational
reduction is philosophically serious and technically precise. The Janus Point
represents a real contribution to understanding how temporal asymmetry
can emerge without stipulated initial conditions.

RSVP extends this dismantling by questioning the status of physical law
itself:

In standard cosmology, laws generate trajectories; in Barbour, relational ge-
ometry generates temporal structure; in RSVP, recursive admissibility gen-
erates effective lawfulness.

Laws become emergent operators of consistency management rather than
transcendent prescriptions imposed upon matter. The universe increas-
ingly resembles a self-organizing protocol for preserving recursively stable
structure across scales — not because it ”wants” structure, but because only
structure that remains admissible persists long enough to appear as struc-
ture at all.

The Janus Point survives within this framework not as a universal origin,
but as a local admissibility extremum — a region of the landscape where
differentiation pressure has temporarily stabilized near maximum symme-
try. Barbour’s shape space survives as a special case of the projection for-
malism, with the crucial addition that compression is dynamically conse-
quential. His geometric records survive as operational constraints, with the
crucial addition that memory is infrastructural rather than retrospective.
His bi-universe does not survive: time does not reverse because directional
continuity is a local consequence of recursive stabilization, not a global con-
sequence of departure from a privileged pivot.
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The universe RSVP describes is neither the thermodynamic machine run-
ning toward equilibrium nor the geometric expansion process trending to-
ward complexity. It is a continuously negotiated admissibility field that
begins in approximate smoothness, differentiates through lamphron pres-
sure, sustains structure through recursive admissibility management, redis-
tributes accessibility as voids dominate and filaments attenuate, and asymp-
totically approaches a state of maximal relational redundancy — a crystal-
lattice limit whose symmetry is emergent rather than primordial.

Smoothness is both beginning and limit. Between them lies the entire his-
tory of recursive structure: the conditions for cosmological stability, cogni-
tive coherence, and temporal experience turn out to be, at the appropriate
level of abstraction, the same admissibility conditions — encountered at
different scales of the same ongoing negotiation.
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Further Directions

The foregoing argument establishes the philosophical architecture of RSVP
admissibility theory. Several directions suggest themselves for rigorous ex-
tension of the framework into mathematically investigable territory. The
following subsections identify the most consequential of these.

Admissibility as a Stability Functional

One of the unresolved questions in any recursive admissibility framework is
whether admissibility can be formalized as a genuine dynamical functional
rather than treated merely as a descriptive heuristic.

The RSVP framework implicitly assumes that recursively stable structures
occupy regions of trajectory space that minimize destructive inconsistency
while preserving coherent future accessibility. This suggests the existence
of a generalized admissibility functional ℒ[𝒜] whose evolution governs
whether a configuration remains dynamically maintainable across scales.

If such a functional exists, recursive persistence begins to resemble a Lyapunov-
like stability principle:

𝑑ℒ
𝑑𝑡 ≤ 0.

The significance of this possibility is substantial. It would imply that recur-
sive admissibility is not simply a philosophical reinterpretation of survival,
but a mathematically identifiable stability condition constraining which tra-
jectories remain physically realizable. Establishing whether ℒ[𝒜] admits
monotonic evolution — or identifying the conditions under which it fails
to do so — would connect the admissibility flow directly to gradient-flow
systems, renormalization group flows, and Lyapunov stability theory. In
this picture, cosmological persistence, cognitive coherence, and measure-
ment stability all become manifestations of the same underlying principle:
the minimization of recursively destructive inconsistency.
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Projection Blindness and Irrecoverable Compression

The RSVP projection operator does more than reduce representational com-
plexity. It actively determines which futures remain operationally accessi-
ble.

Once a trajectory space has been compressed into an admissibility manifold
̂𝜋 ∶ 𝑋 → 𝕄𝑎, the discarded dimensions are not merely hidden — they may

become operationally unrecoverable. The kernel of the projection,

ker( ̂𝜋),

therefore represents not mathematical redundancy but lost trajectory ac-
cessibility: regions of configuration space that can no longer participate in
future stabilization because the system’s projection grammar has filtered
them out.

This has implications far beyond cosmology. Scientific paradigms, cog-
nitive models, and measurement systems all generate projection-induced
blindness. Once stabilization occurs within a compressed explanatory man-
ifold, future reasoning inherits the admissibility structure of that compres-
sion. The system no longer merely describes reality; it operates within the
constraints produced by the projection through which reality became leg-
ible. Formalizing ker( ̂𝜋) as an information-destroying morphism would
give precise content to notions of measurement collapse, historical irreversibil-
ity, and paradigm lock-in.

Coherence Before Reconstruction

Conventional reconstruction-based architectures assume that coherence is
a property recovered only after sufficient aggregation. Signal-processing
systems gather samples into large buffers, perform global transforms, and
infer structure retrospectively from accumulated data.

The RSVP framework proposes the inverse ordering. Coherence exists prior
to reconstruction whenever local admissibility relations remain recursively
stabilized. Structure does not emerge because a global transform discovers
it; structure persists because local recursive constraints continuously pre-
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serve admissible relations. The ontological priority reverses:

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑟𝑒𝑐𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛 ∶ 𝑎𝑔𝑔𝑟𝑒𝑔𝑎𝑡𝑖𝑜𝑛 → 𝑐𝑜ℎ𝑒𝑟𝑒𝑛𝑐𝑒

𝑅𝑆𝑉 𝑃 𝑙𝑜𝑐𝑎𝑙𝑖𝑠𝑚 ∶ 𝑐𝑜ℎ𝑒𝑟𝑒𝑛𝑐𝑒 → 𝑠𝑡𝑎𝑏𝑙𝑒𝑎𝑔𝑔𝑟𝑒𝑔𝑎𝑡𝑖𝑜𝑛

This distinction is fundamental rather than merely computational. In the
RSVP picture, large-scale order is the macroscopic residue of locally persis-
tent admissibility relations that never lost coherence in the first place. The
actionable consequence is that toy simulations demonstrating local recur-
rence stabilization outperforming global reconstruction under noise and
latency constraints would constitute direct experimental evidence for this
ordering — and cellular-automata-scale models could already test it.

Equivalence Collapse and the Late Universe

The asymptotic smoothing regime described in Section X should not be in-
terpreted as the destruction of order, but as the progressive collapse of op-
erationally meaningful distinction. As recursive smoothing proceeds, in-
creasingly many trajectories become admissibly equivalent:

𝑑𝒜(𝛾1, 𝛾2) → 0.

This does not imply that all microscopic variation disappears. Rather, it
means that remaining distinctions no longer alter future admissibility struc-
ture in physically meaningful ways. The late universe approaches a quotient-
degenerate regime in which multiple configurations belong to the same op-
erational equivalence class. The crystal-lattice limit is not perfect classical
order; it is recursive smoothing that has eliminated distinctions produc-
ing different admissibility outcomes. The universe asymptotically forgets
individuality while preserving consistency. Making this precise requires
identifying the quotient structure 𝛺/𝐺𝒜 where 𝐺𝒜 denotes the group of
admissibility-preserving transformations — a well-posed mathematical ques-
tion whose answer would rigorously distinguish RSVP’s asymptotic predic-
tion from thermodynamic heat death.
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Geometry as an Emergent Compression Layer

A central implication of the foregoing framework is that geometry may be
secondary to recursive admissibility rather than foundational to it.

In standard physical ontology, geometry provides the primary stage upon
which matter evolves. In Barbour’s framework, geometry becomes rela-
tional but retains explanatory priority through the structure of shape space.
RSVP instead suggests that geometry is the stabilized compression layer
produced by recursively persistent admissibility relations. Stable geome-
tries survive because they minimize destructive inconsistency across scales.
Spatial structure therefore behaves less like an externally existing arena
and more like a dynamically maintained equivalence structure generated
through recursive stabilization.

The strongest eventual formalization of this claim would likely be categor-
ical rather than metric: admissibility-preserving morphisms, gluing con-
ditions across local patches, obstruction cancellation, and local-to-global
consistency theorems are already implicit in the framework’s architecture.
In that formulation, geometry, cognition, measurement, lawfulness, and
persistence become special cases of recursive constraint propagation across
admissibility-preserving morphisms — and RSVP becomes most rigorous
not as an alternative cosmology but as a generalized consistency geometry.
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Appendices

Recursive Admissibility Dynamics

This appendix sketches a minimal mathematical formalization of recursive
admissibility within the RSVP framework. The goal is not to derive a fully
predictive cosmology, but to specify the structural conditions under which
recursive persistence can emerge as a dynamical invariant.

Let the universe be represented by a trajectory space

𝑋 = {𝛾(𝑡) ∣ 𝛾 ∶ ℝ → 𝛺},

where 𝛺 denotes the total relational configuration space.

The admissibility field
𝒜 ∶ 𝛺 → ℝ≥0

assigns to each configuration a measure of recursively maintainable con-
tinuity. Configurations with low admissibility fail to preserve stable con-
straint propagation across scales, while high-admissibility regions support
persistent structural coherence.

The dynamical evolution of admissibility is written schematically as

𝜕𝒜
𝜕𝑡 = 𝜆∇2𝒜 − 𝜇‖∇𝒜‖2 + 𝜈𝒞(𝛺),

where 𝜆 governs smoothing and reintegration dynamics (lamphrodyne pres-
sure), 𝜇 governs local specialization and constraint concentration (lamphron
pressure), and 𝒞(𝛺) represents recursive coherence production.

The competition between the smoothing term and the specialization term
determines whether a configuration remains recursively admissible.
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A stable admissibility basin satisfies

𝜕𝒜
𝜕𝑡 ≈ 0,

while maintaining bounded curvature:

sup
𝛺

‖∇2𝒜‖ < ∞.

Recursive persistence therefore corresponds not to static equilibrium but to
metastable admissibility balance.

The projection operator
̂𝜋 ∶ 𝑋 → 𝕄𝑎

maps the full trajectory space into an admissibility manifold

𝕄𝑎 ⊆ 𝛺

containing only recursively accessible trajectories.

The physically realized universe is therefore not the total trajectory space
itself but the subset that survives recursive admissibility filtering:

𝕄𝑎 = {𝛾 ∈ 𝑋 ∣ 𝒜(𝛾(𝑡)) > 𝜖 ∀𝑡 ∈ 𝐼},

for some admissibility threshold 𝜖 > 0.

This formalizes the central RSVP principle:

Persistence is not the default state of matter. It is the subset of trajecto-
ries capable of recursively preserving admissibility across scales.

Projection Geometry and Admissibility Compression

Barbour’s shape space construction removes redundant coordinates by quo-
tienting relational configurations under translation, rotation, and scaling
symmetries. RSVP generalizes this procedure by treating projection itself
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as dynamically consequential.

Let 𝛺 denote the total relational configuration space and let 𝐺 be a symme-
try group acting on 𝛺. The quotient

𝛺/𝐺

defines an equivalence structure in which physically redundant distinctions
are identified. Barbour’s shape space may therefore be represented as

𝕊 = 𝛺/Sim(3),

where Sim(3) denotes the similarity group generated by translations, rota-
tions, and global scalings.

RSVP extends this construction by introducing admissibility-weighted pro-
jection operators. Instead of treating all quotient directions as equally irrel-
evant, the RSVP projection selects trajectories according to recursive persis-
tence criteria:

̂𝜋(𝛾) = arg max
𝜂∼𝛾

𝒜(𝜂),

where 𝜂 ∼ 𝛾 denotes equivalence under admissibility-preserving transfor-
mations.

Projection therefore ceases to be purely representational. It becomes dy-
namically selective. This induces an admissibility metric on trajectory space:

𝑑𝒜(𝛾1, 𝛾2) = inf
𝜙∈𝐺

∫|𝒜(𝛾1(𝑡)) − 𝒜(𝜙 ⋅ 𝛾2(𝑡))|𝑑𝑡.

Two trajectories become effectively indistinguishable when their admissi-
bility difference vanishes:

𝑑𝒜(𝛾1, 𝛾2) → 0.

The asymptotic RSVP universe therefore approaches an admissibility quo-
tient regime in which increasingly many trajectories collapse into the same
equivalence classes. The late universe is not maximally disordered; it is
maximally quotient-redundant. Distinctions disappear because admissibility-
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preserving transformations map remaining trajectories into operational equiv-
alence classes.

Asymptotic Smoothing and the Crystal-Lattice Limit

Let 𝜌(𝑥, 𝑡) denote the relational differentiation density of the plenum. Re-
gions of high 𝜌 correspond to strong localized structure, constraint concen-
tration, and causal differentiation. The long-duration smoothing dynamics
may be modeled through a nonlinear admissibility flow:

𝜕𝜌
𝜕𝑡 = 𝐷∇2𝜌 − 𝛼𝜌𝑛 + 𝛽ℛ(𝜌),

where 𝐷∇2𝜌 represents large-scale smoothing, 𝛼𝜌𝑛 represents the decay
of recursively unstable concentrations, and ℛ(𝜌) represents recursive stabi-
lization feedback.

During the structure-dominated epoch,

𝛽ℛ(𝜌) > 𝛼𝜌𝑛,

allowing galaxies, stars, and coherent structures to persist.

During the asymptotic smoothing regime,

𝐷∇2𝜌 + 𝛼𝜌𝑛 ≫ 𝛽ℛ(𝜌),

and recursively unstable distinctions progressively dissolve.

The system evolves toward an admissibility fixed point

𝜌(𝑥, 𝑡) → 𝜌∞, ∇𝜌∞ → 0.

Unlike conventional thermal equilibrium, 𝜌∞ does not correspond to max-
imum statistical disorder. Instead, the asymptotic state satisfies an admis-
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sibility equivalence condition:

∀ 𝑥𝑖, 𝑥𝑗 ∈ 𝛺, ̂𝜋(𝑥𝑖) = ̂𝜋(𝑥𝑗),

meaning that remaining distinctions no longer alter future admissibility
structure.

The late universe therefore approaches a quotient-symmetric state in which
all remaining admissible configurations belong to the same operational equiv-
alence class:

The universe does not end in chaos. It ends in recursive redundancy.

The asymptotic cosmological state is therefore best interpreted not as heat
death but as admissibility degeneracy: the collapse of meaningful distin-
guishability under recursive smoothing.

𝑥1 𝑥2 𝑥3 𝑥4 𝑥5

𝜋̂(𝑥𝑖)

admissibility equivalence class

Figure 5: Asymptotic recursive smoothing collapses distinguishable trajec-
tories 𝑥1, … , 𝑥5 into a shared admissibility equivalence class. The late uni-
verse is not maximally disordered but maximally quotient-redundant: dis-
tinctions cease to produce materially different admissible futures.
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