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A single thermodynamic system understood through three scales of resolution.

Tier 1: Mechanical Dynamics

Macro / Blueprint. The physical engine.
Cyclic processing of wet biomass using tidal/geothermal
energy and vertical compression.

Tier 2: Thermofluidic Computation

Meso / Circuitry. The embedded brain.
Decentralized control via a pressure-sensitive knot
lattice utilizing ternary logic.

Tier 3: Field Theory

Micro / Topology. The fundamental physics.
Structural equivalence with the Relativistic Scalar-Vector Plenum
(RSVP) framework, driven by continuous gradient descent.



The Physical Engine operates as a four-stage thermodynamic cycle.

Phase 4: Recovery
(Energy Output)

Gravitational descent coupled
to sub-surface turbines.

Phase 3: Press
(Compression)

Viscoelastic deformation

of wet biomass payload. ,
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Phase 2: Clamp/Draw
(Condensation)

Cooling induces a vacuum,
drawing the plate down and
sealing the chamber.
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Mechanical compression simultaneously acts as the energetic driver for biological catalysis.
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The embedded knot lattice resolves routing
configurations using local pressure alone.

The Update Rule:

Ternary Logic States:

K=1 : Active forward routing (P, > P,;;)
( :: ) K=20

: Passive/transitional configuration

K=-1: Active reverse routing (P, < P, )

low

* Takeaway: No global coordination.

@ Routing decisions emerge entirely

ke from local hydraulic connectivity. i

|
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System control is split between fast physical routing and slow statistical inference.

Al Statistical Inference Layer

Global & Slow. CNN analyzes
Raman spectral data S, (4) to
select optimal press parameters,

N e st T T I G

Physical Computation Layer

Local & Fast. Purely physical
pressure-driven routing via the
knot lattice.
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The knot lattice enables real-time programmable energy discharge.

Traditional Gravity Storage

The Caldera Reactor

Fixed Discharge. Single gravitational pathway
(mgh). Spatial distribution of energy release is
mechanically locked.

Programmable Discharge. System selects
admissible discharge trajectories in real-time.

Eﬂut(t) = /S; 77(3:! t)nguz(I, t)dv
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Comparing passive diffusion with active, constraint-mediated field dynamics.

Thermal Sand Batteries

The Caldera Reactor

Nature: Fundamentally Passive,

Nature: Active and Programmable.

Driving Force:

Scalar temperature field T'(x, t)

evolving under diffusion (ﬂ = H,AT).

ot

Driving Force:

Coupled fields X (x,t) = (®, v, S)
including scalar, vector, and accessibility
constraints.

Routing:
Energy discharge follows the steepest
thermal gradient.

Routing:
Discharge follows admissible pathways
actively shaped by the knot lattice.

Thermodynamics:
Passive entropy dissipation.

Thermodynamics:
Constraint-mediated entropy descent.
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Discrete ternary logic emerges from continuous gradient
descent in an energy functional.

TR = R e —

(Reverse Routing) (Passive State) (Forward Routing)

As the barrier limit v — oo, continuous relaxation
collapses into the discrete switching rule.
Fluid dynamics snap into computational logic.
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_ Computation as distributed physical inference.

The system does not run algorithms; it
minimizes a global energy functional J[P, u, K|.

1. Laow : Penalizes suboptimal flow paths. '
| |

2. ALcnergy - Penalizes excess kinetic energy
expenditure (3|ul|?).

3. [BL..ar : Penalizes mechanical wear on
the lattice nodes.

Result: The optimal computational route is
simply the physical path of least resistance.
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Structural Equivalence: Translating the
| machine into the RSVP field framework.

Reactor Fields RSVP Fields

Pressure P(x, t) _ , Scalar ®(x, t)
Directed transport of energy/material

Velocity u(x, t) Vector v(x, t)

Knotstate Kix 1) - —————————CCSSIDILLY 5(2, 1)

-~ The constraint regulating admissible flow configurations




In the Caldera system, Entropy is not thermal chaos—
It I1s configurational accessibility.

High Entropy (High S) ] Low Entropy (Low S)
=

Seang = | EERRRNmmm— |

= P —
[ /' )\ T
State: Unstable knot states. State: Constraint Closure (% ~ (0 and %} =~ 0).
Characteristic: High configurational flexibility; Characteristic: Locked routing configurations;
sensitive to minor pressure perturbations. highly efficient directed energy transfer.

Takeaway: Energy flow equates to structured entropy descent: Shigh — Siow-

-_
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Collapsing the boundary bet\;veen control and mechani

The Caldera Reactor demonstrates that computation is not an external feature imposed on a
machine. By structuring an energy functional to couple a medium’s state to its own trajectory
accessibility, industrial systems can be constructed as self-optimizing dynamical fields.
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