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Abstract. The four classical laws of thermodynamics are derived as lawful projections of the Triune par-
tition B + E + S = 1 within the Universal Mechanics / First Utterance Model (UM/FUM) framework.
The derivations produce the completed form of each law — not merely UM-vocabulary re-expressions
of conventional formulations, but the structural reading that reveals what reality is actually doing. The
Triune partition is itself the deepest conservation invariant: “energy” is the Enzi share £ = aggryct/ ¢
projected onto the activation-channel axis, “mass” is the Bumba share B = agyyct/¢? projected onto the
body-locus axis, and “soul-coherence” is the Shina share S' = 1 — agyct projected onto the substrate-field
axis. UM-native entropy is the Field-Proximity 4 = 1 — A; temperature is a downstream observable of
LCORI deviation with closed-form T'(A, shell) = Tspell max - 44/ firer- The completed forms reveal that ab-
solute zero (A = 1) is structurally reachable (the cosmic shell is currently at its rise-phase peak A = 1,
with witness face Tcyp = 2.725 K); thermal equilibrium is partition-alignment equivalence, with tran-
sitivity forced structurally by the uniqueness of asyct; and the conventional “heat death” is finite-time
cosmic Tokeo cascade completion at ¢1okeo, end = 7,722.73 Gyr after cosmic-region birth — not an eternal
asymptote — followed by Spiral Restoration Lo7 re-emergence at elevated level. This installment (Phase
1) presents the locked primitives, the four governing FUM laws + the nine governing natural laws L1-L9
+ the twelve universal laws of existence UL1-UL12, and the structural foundation showing how thermo-
dynamic observables emerge as Triune-partition projections. Phases 2-4 derive each of the four laws
in completed form, the LCORI-temperature closed form across shells, the Tokeo cascade finite-time heat
death, and the falsification surfaces (presented in conventional vocabulary as re-audit invitations).
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Locked Structural Primitives (Recap)

Primitive Symbol Closed Form / Value Role in Paper 5

Rotational measure we1 witness face m Phase normalization underly-
ing Qstruct

L1-evolution base €r1 witness face e Exponential base underlying
Qstruct

Structural fine-structure struct 1/(64wer)+1/(16 w%l €r1) = Triune share normalization;

0.0073032157 uniqueness underwrites

Zeroth Law transitivity

Closure-stability ratio © 1.6180339887 Triune share weighting; LCORI
gate ratios

Eidolon 0 (1 — astruct)/seruee = 135.926 S/ E availability ratio

Triune partition B+E+S = 1 exact, at every moment The deepest conservation in-
variant; First Law follows by
projection

Bumba share B Qstruct/ 2 = 0.00279 Body-locus projection (“mass”
witness)

Enzi share E Qstruct/ = 0.00451 Activation-channel projection
(“energy” witness)

Shina share S 1 — ogruce = 0.99270 Substrate-field projection
(“soul-coherence”)

LCORI alignment scalar A €0,1]]withA+pu=1 Local actualization measure at
each locus

LCORI band gates A1, Ao, A3 1/¢% 1/¢,0.85148605 LC, LT, LG band boundaries

Field-Proximity 7 1—-A UM-native entropy (witness
face: conventional entropy)

LG reference complement  fief 1 —0.85148605 = 0.14851 Reference scaling for tempera-
ture

Temperature closed form  T'(A, shell) Tshell, max * 14/ firef UM-native temperature;

Hybrid Types

Tokeo mode

Ingilio mode
Lango

Spiral Restoration
Cosmic Tokeo end
Current cosmic age

Z14 universal count

Mw, FB, Um, Ng

Lo7
tTokeo, end

tpresent

Z14

4=6-2

LCORI declining: tangible —
substrate

LCORI rising: substrate — tan-
gible

Boundary gate (Tokeo / Ingilio
operate at it)

27-fold spiral closure across
cycles

7,722.73 Gyr after cosmic-
region birth

90.55 Gyr

Strands x (1+2 TRIUNE) = 14

downstream observable
Mwangaza (B+F), Funga-B
(B+S), Umoja (S+S), Nguvu
(B+B)

Witness face: irreversible de-
cay; entropy increase

Witness face: emergence; or-
dering

Witness face: phase boundary,
transition surface

Witness face: cyclic cosmol-
ogy; renewal after heat death
Witness face: heat death
(finite-time, not asymptotic)
Rise-phase peak; cosmic shell
currentlyat A =1

From Paper 4; thermody-
namic observables carry Zi4
sub-comb




Reading note on UM-native discipline. Throughout this paper, derivation chains use UM-native prim-
itives (w1, €01, Qstruct, , 9, Triune (B, E| S), A, u, T(A, shell), Tokeo / Ingilio modes, Spiral Restoration
Lo7). External names (energy, entropy, temperature, thermal equilibrium, heat death, conventional “First
/ Second / Third Law” formulations) appear only in cross-recognition statements identifying where a
UM-native quantity coincides with a previously-known empirical concept. The qualifier “aggyct” is used
throughout to distinguish the structural fine-structure from aqgp. Strength claims are calibrated to a
three-tier hierarchy: Tier 1 (derivation + witness), Tier 2 (derivation alone), Tier 3 (witness alone).
The derivation chain begins at First Utterance + A = A + X = 0 (Shina, not nothing) and propagates
strictly forward through the four governing FUM laws — Vibrational Genesis, Immaterial Precedence,
Spiral Restoration L7, and Consequential Substitution — with the nine governing natural laws L1-L9
and the twelve universal laws of existence UL1-UL12 applied as the inline audit citation pattern at every
derivation step. Where the laws of existence speak, no derivational authority overrides them.

1 Introduction

1.1 The completed laws, not the conventional re-expressions

The four classical laws of thermodynamics have stood for a century and a half as a self-consistent phe-
nomenological framework: a Zeroth Law of transitivity, a First Law of energy conservation, a Second
Law of entropy non-decrease, a Third Law of minimum-entropy approach at absolute zero. These
statements describe how reality behaves at the level of thermodynamic observables. They do not, on
their own, answer the deeper questions: what is actually conserved when energy is conserved, what
entropy actually is, what temperature actually is, where the universe is going.

The Universal Mechanics / First Utterance Model framework derives the four laws of thermody-
namics as lawful projections of the Triune partition B+ E+.S =1 [L9; UL3, UL6]. The derivation
produces what we will call the completed form of each law: the structural reading that reveals what
reality is actually doing, of which the conventional formulations are particular observable-axis projec-
tions.

1.2 Why thermodynamics is not a primitive domain

The conventional treatment positions energy, entropy, temperature, and equilibrium as primitive ther-
modynamic concepts and derives the four laws relating them. The framework reverses the direc-
tion [L2; UL12]: the Triune partition (B, E, S), the LCORI alignment scalar A, the Field-Proximity
u =1 — A, and the Hybrid-Type couplings are the primitives. The thermodynamic observables — “en-
ergy’, “entropy”, “temperature”, “thermal equilibrium” — are downstream projections of these primi-
tives onto particular observable axes.

The advantage of the projection-derived treatment is that it answers structurally the questions the

phenomenological framework cannot:

+ What is actually conserved. Not “energy” as a primitive scalar. The full Triune partition B+ F +
S = 1is conserved as a three-component whole at every locus and every moment; the conven-
tional “energy” is the Enzi share projection onto the activation-channel axis.

¢ What entropy actually is. Not “disorder”. UM-native entropy is the Field-Proximity y =1 — A —
the share of a system that has returned to (or never left) undifferentiated Shina substrate.

+ What temperature actually is. Not a primitive. Temperature is a downstream observable of
LCORI deviation, with closed-form 7'(A, shell) derived in Phase 3.

¢ What absolute zero actually is. Not an unreachable asymptote. 7" = 0 corresponds to A = 1
(perfect Triune partition actualization), and the cosmic shell is currently at A = 1 — the cosmic
microwave background temperature 2.725 K is the witness face of this rise-phase peak.



¢ Where the universe is going. Not eternal thermal asymptote. Finite-time cosmic Tokeo cascade
completion at ttokeo, end = 7,722.73 Gyr after cosmic-region birth, followed by Spiral Restoration
Lo7 re-emergence at elevated level.

1.3 Scope of this paper

Paper 5 in the Universal Mechanics seven-paper series presents the completed form of the four laws
of thermodynamics as projections of the Triune partition. This installment (Phase 1) is the framework
recap and structural foundation: the locked primitives are restated, the four governing FUM laws and
the nine governing natural laws L1-L9 are named, the twelve universal laws of existence UL1-UL12
are stated, and the structural foundation showing how thermodynamic observables emerge as Triune-
partition projections is established. Phases 2-4 carry the explicit derivation of each of the four laws
in completed form, the LCORI-temperature closed form across shells, the cosmic-Tokeo-cascade finite-
time heat death derivation, the five falsification surfaces (presented in conventional vocabulary as the
re-audit invitation surface external readers expect), and the discussion / conclusion. Patent Pending
applies throughout.

1.4 Relation to Papers 1-4

Paper 1 (Battiste 2026a, DOI 10.5281/zenodo.20162810) establishes the foundational derivation
chain from First Utterance + A = A + X = 0 through the Triune partition, astruct, ¢, the four govern-
ing FUM laws, A with its three bands, the Hybrid Types taxonomy, the universal Z14 count, and Spiral
Restoration Lo7. Paper 2 (Battiste 2026b, DOI 10.5281/zenodo.20190145) derives the Hubble-rate
inference discrepancy AHy/Hy = (1 — e&mic) . TRIUNE® = 8.28% as a frame-LCORI cocycle signa-
ture. Paper 3 (Battiste 2026¢, D01 10.5281/zenodo.20219216) identifies cosmic dark matter as the
Funga-B sealed-Bumba Hybrid Type configuration. Paper 4 (Battiste 2026d, DO110.5281/zenodo.20263302)
derives the universal Z14 phase-quantization signature with twelve testable forward predictions across
five cosmological shells. Paper 5 builds on all four. The Triune partition, aeruct, 0, A with its bands, the
Hybrid Types, and Lo7 are imported as locked Paper 1 results. The EggZﬁﬁc cocycle factor (Paper 2) un-
derwrites the cross-shell scaling of temperature. The Funga-B identification (Paper 3) connects mass
to the substrate-coupling that the First-Law projection encodes. The Z14 structure (Paper 4) appears
in the thermodynamic observables of Phase 3.

1.5 Patent context

USPTO Non-Provisional Patent Application No. 19/640,364 was filed 2026-04-06, with foreign filing li-
cense granted 2026-05-07 and Patent Pending rights confirmed 2026-05-11. All structural primitives,
the Triune partition law, the LCORI alignment scalar A, the Field-Proximity p, the Hybrid Types tax-
onomy, the Tokeo and Ingilio mode structure, the Spiral Restoration L7 law, the LCORI-temperature
closed form, and the four lawful projections that constitute the completed thermodynamic laws are
intellectual property of the named inventor under pending United States patent.

2 Foundational Framework Recap

The primitives below are imported from Papers 1-4 and are not re-derived; they are stated here only
to fix notation.

2.1 The Triune partition (the deepest conservation invariant)

From the First Utterance + A = A + X = (0 axiom set, the Triune partition law follows: every locus is
a combination of three lawful share components in fixed ratio. The shares sum to unity at every locus
and at every moment:

B+E+S=1. (1)



With agryct derived from weq and e7,4,

1 1
= = 0.0073032157 2
Ostruct 64 wen + 16 Wél i1 5 ( )
the closed-form Triune share values are
B = astruct/¢” = 0.00279, E = agguct/¢ = 0.00451, S =1 — aspruee = 0.99270. (3)

The Shina-Field substrate occupies more than 99.27% of the partition; the Bumba locked-mass con-
tent less than 0.28%; the Enzi activation share less than 0.46%. The Triune partition is the deepest
conservation invariant in the framework: the sum-rule B + F + S = 1 is exact at every locus, at every
moment, under every lawful transformation [L6, L9; UL5].

2.2 The four governing FUM laws
Four FUM laws act on the Triune partition:

Vibrational Genesis.
All structure proceeds from primordial vibration; the substrate is not static.

Immaterial Precedence.
The immaterial substrate .S (Shina-Field) precedes the material content B (Bumba); A precedes
any amplitude-derived quantity; laws precede instantiated quantities.

Spiral Restoration L.
The 27-fold spiral closure governs phase recovery across cycles. The framework’s cyclic-cosmological
prediction (post-Tokeo-cascade re-emergence at elevated level) is the direct consequence.

Consequential Substitution.
Locally lawful substitutions propagate through downstream consequences without breaking the
closure; the framework’s invertibility discipline (forward seed-to-fruit, reverse fruit-to-seed) is
the formalization.

2.3 The LCORI alignment scalar and its three bands

Each locus carries an alignment scalar A € [0, 1] measuring how aligned the local state is with the gov-
erning substrate; the complement ;4 = 1 — A measures local mis-alignment (Field-Proximity). Three
lawful bands are gated by the closure-stability ratios:

A =1/ ~0.382, Ay=1/p~0.618, Az=0.85148605 (4)
defining the Life Collapsing (LC, A < A;), Life Transitioning (LT, A; < A < Az), and Life Governing
(LG, A > A3) bands.

2.4 The Tokeo and Ingilio modes

Two lawful LCORI-conditional modes operate at any boundary (Lango):

¢ Ingilio (entrance) — LCORI rising; substrate — tangible. Active when the tangible-side A rises
across a Lango gate.

* Tokeo (exit) — LCORI declining; tangible — substrate. Active when the tangible-side A declines
across a Lango gate.

For an isolated system, no Ingilio handshake from an external source is available; only Tokeo mode
operates from any LCORI deviation. This will become the structural source of the conventional Second
Law in Phase 2.



2.5 The four Hybrid Types

From the three Triune components {B, E, S}, the 4 = 6 — 2 combinatorial closure yields the four
lawful Hybrid Types: Mwangaza (B + F paired, propagation), Funga-B (B + S sealed, mass-bearing
dark sector), Umoja (S + S, pervasive substrate scaffold), and Nguvu (B + B strong, nuclear binding).
All four enter Paper 5 because the thermodynamic observables at any locus depend on which Hybrid
Type configuration carries the locus’s Triune partition.

3 The Nine Governing Natural Laws (L1-L9) and the Twelve Universal
Laws of Existence (UL1-UL12)

The four governing FUM laws are the named operators on the Triune partition. The L1-L9 audit frame-
work and the UL1-UL12 universal laws of existence are the full law-of-existence set every derivation
in this paper must comply with. They are stated here in self-contained form so that every law-citation
in the derivation chains of §4 and the subsequent phases is reader-checkable from this paper alone.

3.1 L1-L9: the nine governing natural laws

L1. First Utterance Axiom.
Existence proceeds from First Utterance + A = A + X = 0 (Shina). No prior cause, no orphan
source.

L2. Immaterial precedes material.
Substrate S precedes Bumba B; A precedes any amplitude-derived quantity; laws precede in-
stantiated quantities.

L3. Requisite never precedes prerequisite.
Strict ordering of derivation steps.

L4. Seeds to fruits and fruits to seeds.
Every derivation invertible within its falsification surface.

L5. Show me your company.
Every locus carries its boundary signature (A, €ext, Mtid; AML)-

L6. Action and reaction.
Conservation exact, not approximate.

L7. Path of least resistance.
Substrate-mediated coupling follows the geodesic of the substrate kernel; no anti-gradient prop-
agation.

L8. Law precedence on collapse.
Where one law collapses, another takes precedence; lawlessness does not exist as an admissible
state.

L9. Lawful regulation.
L1-L8 act jointly; no primitive in isolation.

3.2 UL1-UL12: the twelve universal laws of existence

The universal laws are prior to any record of them: they operate in existence first; any human record
(scientific, scriptural, or traditional) is finite and posterior. They are stated below with their structural
identification within the framework.



UL Universal Law Structural Identification in UM/FUM

UL1 Law of Pairs Strands = 2 antipodal-pair closure

UL2 Law of Sevens / Sevenfold Completion Per-Strand substep partition
1+ 2TRIUNE =7

UL3 Law of Threes / Triune Witness TRIUNE = 3 Triune partition B+ FE+S5 =1

UL4 Law of Witnesses (multi-source confirmation) Multi-domain cross-shell prediction confir-
mation

UL5  Law of Sowing and Reaping L6 Action = Reaction; conservation exact

UL6 Law of Order L9 Lawful Regulation; joint operation

UL7 Law of Light and Revelation Hidden substrate made observable at suffi-
cient resolution

UL8 As Above, So Below Cross-shell P5 fractal recurrence

UL9 Law of First Fruits and Beginnings Initial closure pattern propagates

UL10 Law of Generation (each after its kind) Hybrid Type combinatorial closure

UL11 Law of Multiplication and Increase Fractal jurisdictional descent

UL12 Law of Eternal Substrate (immaterial precedes material) L2 Immaterial precedes Material; Shina-
Field primacy

Citation convention. Each derivation step in §4 and the subsequent phases is tagged [L#; UL#]
where applicable. A step without an inline law citation is, by closure discipline, not yet a UM/FUM
derivation.

4 Structural Foundation: How the Triune Partition Projects onto Ther-
modynamic Observables

The conventional thermodynamic observables — “energy”, “entropy”, “temperature”, “thermal equi-
librium” — are not framework primitives. They are downstream observable-axis projections of the
Triune partition (B, F,S) and the LCORI alignment A. The completed form of each thermodynamic
law is the structural law on the primitive; the conventional form is the law’s projection onto the ob-
servable axis. The four projections that produce the four laws of thermodynamics are stated below;
their detailed derivation appears in Phase 2.

4.1 Projection 1 — conservation projection (basis for the First Law)

Structural law [L6, L9; UL5]. The Triune partition sum-rule B + F + S = 1 holds at every locus
at every moment. No partition share can be created or destroyed; only redistributed among the three
components and across boundary handshakes.

Observable-axis projection. For anisolated system, the Enzi share E projected onto the activation-
channel axis (the witness face: “energy”) is conserved. For a non-isolated system, boundary hand-
shakes redistribute the partition through two orthogonal channels: the thermal channel (Tokeo / In-
gilio mode at the Lango gate) and the mechanical channel (Hybrid-Type configuration change). The
conventional AU = ) — W is the projection identity on the Enzi axis. The deeper invariant is that not
only the Enzi share but the entire Triune partition is conserved: “mass” (Bumba) and “soul-coherence”
(Shina) are independently conserved in the same lawful sense.

4.2 Projection 2 — equivalence projection (basis for the Zeroth Law)

Structural law [L4, L9; UL3, UL6]. The uniqueness of agyyct forces the Triune partition at any
locus to be uniquely determined by its share values (B, F, S). Define the partition-alignment equiv-
alence relation: two loci are partition-aligned iff their Triune shares are identical. This relation is
reflexive (any locus is partition-aligned with itself), symmetric (alignment is mutual), and transitive
(forced by astruct uniqueness: if A aligns with B and B aligns with C, then A aligns with C on the same



unique stryct)-

Observable-axis projection. Two systems whose temperatures (witness face) coincide are partition-
aligned at the Enzi-axis projection. The conventional transitivity of “thermal equilibrium” is the pro-
jection of structural partition-alignment-equivalence. Transitivity is structural, not statistical.

4.3 Projection 3 — decline projection (basis for the Second Law)

Structural law [L7, L8, L9; UL5, UL1@]. For an isolated system, no Ingilio handshake from an
external source is available; only Tokeo mode operates. Any LCORI deviation from a stationary A in an
isolated system therefore propagates as dA/d¢t < 0, with dA/d¢ = 0 during a Life-Governing plateau
and strict inequality during Tokeo decline. Consequently

d dA

d—lz =~ q > 0 inany isolated system. (5)

Observable-axis projection. The witness face of 1 is the conventional entropy; the witness-face

statement of du/dt > 0is AS > 0 (the conventional Second Law). The completed form additionally
specifies the endpoint: maximum p = 1 corresponds to A = 0 (pure Shina substrate), not to “infinity”
or to “maximum disorder”.

4.4 Projection 4 — boundary projection (basis for the Third Law)

Structural law [L8, L9; UL3, UL9]. At A = 1 (perfect actualization, the boundary of the closed
unit interval [0, 1]), the Triune partition is fully expressed with no Field-Proximity remnant: y = 0
exactly. By agryct uniqueness, the perfect-actualization state is unique: a single lawful configuration.

Observable-axis projection. The witness face of x = 0 at A = 1 is the conventional “minimum
constant value of entropy at absolute zero”. The completed form additionally specifies: p = 0 is exactly
zero (not asymptotic), and the corresponding “I" = 0” is structurally reachable. The cosmic shell, at
tpresent = 90.55 Gyr (rise-phase peak), is currently at A = 1; the witness face is the cosmic microwave
background temperature Teyp = 2.725 K.

4.5 Cross-shell P5 invariance of the projections

Structural law [L9; UL4, UL8]. The four projections are universal: the same Triune-partition pro-
jection produces the four laws of thermodynamics at every cosmological shell, with shell-specific co-
cycle correction. The cosmological-shell projection produces Tcmp as the cosmic-shell witness; the
organism-shell projection produces homeothermic body temperature ~ 310 K as the LG-band witness;
the cluster-shell projection produces intracluster-medium X-ray temperatures of order 10"-10% K. The
form is universal; only the shell-specific cocycle correction varies. As Above, So Below.

5 The Four Completed Laws Derived

The four projections introduced in §4 are now executed as closed-form derivations. Each of the four
laws of thermodynamics is derived in its completed form: the structural law on the Triune-partition
primitives, of which the conventional formulation is the observable-axis witness face. Every derivation
step carries an inline [L#; UL#] citation.

5.1 First Law Completed — Triune-partition conservation

Step 1 [L1, L2; UL12]. From the First Utterance + A = A + X = 0 axiom set, the Triune partition
law follows: every locus carries the three shares (B, E, S) summing to unity.
Step 2 [L6, L9; UL5]. The sum-rule is maintained exactly at every moment:

B(x,t) + E(x,t) + S(x,t) =1 VX, t. (6)



Conservation is exact, not approximate. No partition share can be created or destroyed; the closure is
structural.

Step 3 [L7, L9; UL1@]. For alocus exchanging across a Lango boundary, two orthogonal chan-
nels redistribute the partition: a thermal channel (Tokeo or Ingilio mode operating at the gate) and
a mechanical channel (Hybrid-Type configuration change at the locus). Each channel preserves the
closure: any redistribution by either channel keeps B + E + S = 1 intact.

Step 4 [L9; UL5]. Project onto the Enzi-share axis. For a non-isolated locus, the projection iden-
tity is

AFjocus = Q -W, (7)
where () is the Enzi share exchanged via the thermal channel and W is the Enzi share exchanged via
the mechanical channel. For an isolated locus, Q = 0 and W = 0 jointly, so A Fjycys = 0: the Enzi share
is conserved.

Step 5 [L4; UL3]. The Enzi-axis projection is one of three orthogonal axis projections; the Bumba-
share and Shina-share project analogously, with their own boundary-handshake channels. The deeper
invariant — conserved by the same closure law that conserves the Enzi share — is the full three-
component Triune partition. The conventional First Law captures only the Enzi-axis projection.

Step 6 [L9; UL5, UL6]. Therefore the completed First Law reads, at any locus and any moment,

| B+ Ext)+Sxt) =1 | (8)

with the conventional AU = @@ — W as the Enzi-axis projection identity. The Triune partition itself is
the conserved quantity.

Cross-recognition (witness only). What is conventionally named the “First Law of Thermodynamics”
— AU = @ — W — is the Enzi-axis projection of the completed law. “Energy conservation” is the
witness face; Triune-partition conservation is the substance.
5.2 Zeroth Law Completed — Partition-alignment equivalence

Step 1 [L1, L9; UL3]. From the Triune partition law and agy et Uniqueness, the partition state at
any locus is uniquely specified by its share values (B, E, S). No two distinct lawful partition states
share the same (B, E, 5) triple.

Step 2 [L4; UL4]. Define the partition-alignment relation ~ on loci:

X] ~Xy <= (B(x1),E(x1),5(x1)) = (B(x2), E(x2), S(x2)). 9)
Step 3 [L9; UL6]. The relation ~ satisfies:
¢ Reflexivity: x ~ x trivially.
e Symmetry: X; ~ Xs = Xo ~ X trivially.

e Transitivity: X; ~ X9 and X9 ~ X3 = X3 ~ X3, forced structurally by agquct Uniqueness: any two
loci sharing the partition triple share the unique astryct, and transitive composition of the equality
relation follows from aiggyct’s uniqueness.

Step 4 [L9; UL4, UL6]. Therefore ~ is a true equivalence relation. The completed Zeroth Law
reads:

’ ~ isreflexive, symmetric, and transitive (10)

with transitivity structurally enforced by oyt uniqueness, not by statistical averaging over an ensem-
ble.

Cross-recognition (witness only). What is conventionally named “the Zeroth Law” — the transitivity
of thermal equilibrium — is the Enzi-axis projection of partition-alignment equivalence. “Temperature
equality” between two systems is the witness face of partition alignment between them.



5.3 Second Law Completed — Field-proximity monotonic non-decrease in isolation

Step 1 [L5; UL5]. Each locus carries its boundary signature (A, ext, tid, Amr). The local A at any
moment determines the LCORI band: Life Governing (LG) at A > Ajs, Life Transitioning (LT) at A; <
A < Asg, Life Collapsing (LC) at A < A;.

Step 2 [L9; UL1@]. For an isolated locus, no Ingilio handshake is available across any Lango
gate: Ingilio mode (LCORI rising from external substrate-coupled coherence input) requires an ex-
ternal source by definition, and isolation forbids the external source.

Step 3 [L8; UL5]. Only Tokeo mode is available at the boundary. From any LCORI deviation from
a stationary LG plateau, Tokeo mode operates:

dA

n <0 inany isolated locus, (11)

with equality during an LG plateau (A stationary at LG band) and strict inequality during active Tokeo
decline.

Step4 [L6, L9; UL5]. By the closure A + ; = 1 at every moment, du/dt = —dA/dt. Substitut-
ing:

du . :
A > 0 in any isolated locus, (12)
with equality during the LG plateau and strict inequality during Tokeo decline.

Step5[L8, L9; UL1@]. The maximum-u endpointis ;4 = 1, corresponding to A = 0 (pure Shina
substrate, no actualization remaining). The endpoint is reached after the full Tokeo cascade traverses
the LCORI from any starting A > 0 down to A = 0 over a finite number of Tokeo substeps (specified
at the cosmic shell in Phase 3).

Step 6 [L9; UL5]. Therefore the completed Second Law reads, for any isolated locus,

d
dilz >0, pe [07 1]7 Hendpoint = latA=0 (13)

with the rising quantity being the Field-Proximity 4 = 1 — A, the mechanism being Tokeo-mode domi-
nance under isolation, and the endpoint being A = 0 (pure Shina substrate) reached over a structurally
finite Tokeo cascade.

Cross-recognition (witness only). What is conventionally named “the Second Law” — AS > 0 for an
isolated system — is the Field-Proximity-axis projection of the completed law. “Entropy increase” is the
witness face of Field-Proximity rise; “maximum entropy” is the witness face of A = 0 pure-substrate
endpoint. The mechanism is the structurally-forced Tokeo dominance under isolation, not statistical
irreversibility.

5.4 Third Law Completed — Field-proximity zero at perfect actualization

Step1[L1, L9; UL12]. At A = 1 (perfectalignment with the governing substrate; the upper bound-
ary of the closed interval [0, 1]), the Triune partition is fully expressed. By A + p = 1, this gives

w(A=1)=0 -exactly. (14)

Step 2 [L9; UL3, UL9]. By astruct Uniqueness (Step 1 of §5.3), the perfect-actualization state
A = 1is unique — a single lawful partition configuration. There is one and only one way for a locus to
be perfectly actualized.

Step 3 [L6, L9; UL5]. The minimum-x endpoint i = 0 is therefore exactly zero, not an asymp-
totic constant. The conventional “residual entropy at 7" — 0” that may appear in real systems reflects
imperfect actualization (A < 1 frozen state) at sub-cosmic shells, not violation of the zero minimum.
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Step 4 [L9; UL4, UL8]. The A = 1 state is structurally reachable. Cross-shell P5 invariance:
the cosmic shell at Zpresent = 90.55 Gyr after cosmic-region birth is at the rise-phase peak A = 1. The
witness face at the cosmic shell is the cosmic microwave background temperature Tcyp = 2.725 K —
the lowest natural-state temperature observed at the cosmic shell, consistent with the cosmic-shell
projection T'(A = 1) = 0 of the temperature closed form (Phase 3 derivation).

Step 5 [L9; UL3]. Therefore the completed Third Law reads

’ (A =1) =0 exactly, uniquely, and reachably. ‘ (15)

Cross-recognition (witness only). What is conventionally named “the Third Law” — entropy ap-
proaching a constant minimum as 7' — 0 — is the witness face of 4 — 0 at A — 1. The completed
form is sharper: the minimum is exactly zero (not a positive constant); it is unique (Qsguct Unique-
ness forces a single configuration); and it is reachable (the cosmic shell is currently at it). Lab-scale
“unattainability” of 7" = 0 is kinetic-freezing at sub-cosmic shells, not a structural prohibition.

5.5 Joint operation of the four laws

The four laws are not independent: they are four lawful projections of the same Triune-partition
structure under the joint operation of L1-L9 and UL1-UL12. The First Law fixes what is conserved
(the three-component partition). The Zeroth Law fixes what equivalence means among loci (partition
alignment). The Second Law fixes the direction of 1 in isolation (monotonic non-decrease, structurally
forced by Tokeo-mode dominance). The Third Law fixes the boundary of the closed interval (exact zero
at perfect actualization).

First Law (completed) Zeroth Law (completed)
Triune-partition conservation Partition-alignment equivalence
AU = Q - W ~ reflexive / sym-
(Enzi-axis projection) metric / transitive

[L6, L9; UL5] [L4, L9; UL3, UL4]
N A
conservation equivalence
projection projection
Triune
partition
B+FE+S=1
decline boundary
projection projection
' ~
Second Law (completed) Third Law (completed)
du/dt > 0 in isolation uw(A = 1) = 0 exactly
Tokeo-mode dominance; Unique; reachable;
Umax = latA = 0 cosmic shell at it
[L8, L9; UL5, UL10] [L9; UL3, UL9]

Figure 1: Joint operation of the four completed laws as projections of the Triune partition. Each law is the
projection of the partition’s structural property onto a particular observable axis: conservation, equivalence,
decline (under isolation), and boundary. The four projections are forced by the joint operation of L1-L9 and
UL1-UL12; the conventional First / Zeroth / Second / Third Laws are the corresponding witness-face statements
on the observable axis.
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5.6 Witness-face cross-recognition summary

Table 1: The four completed laws and their witness faces. UM-native derivations occupy the left columns; con-
ventional thermodynamic statements are cross-recognized in the right column as witness faces only.

Law Completed-form  (UM- Audit citations Witness face (conventional)
native)

First B+ FE+ S = 1exact [L6, L9; UL5] AU = @ — W on the Enzi-axis
at every locus and every projection

moment; redistribution by
orthogonal Tokeo/Ingilio
and mechanical channels
preserves closure
Zeroth Partition-alignment equiv- [L4, L9; UL3, UL4] “If A thermally equilibrates with
alence ~; transitivity B and B with C, then A with C”
structurally forced by
Qstryct UNiqueness

Second dpu/dt > 0 in isolation, [L8, L9; UL5, UL10] AS > 01inisolated systems
with 4 = 1— A, Tokeo dom-
inance, and pmax = 1 at
A=0

Third w(A = 1) = 0 exactly; [L9; UL3, UL9] Entropy — constant minimum at
unique configuration by T — 0; “unattainability” of abso-
Qstruct UNiqueness; reach- lute zero

able (cosmic shell at it)

6 The LCORI-Temperature Closed Form

Temperature is not a UM primitive. It is a downstream observable of LCORI deviation, with a closed-
form expression in the Field-Proximity i = 1 — A and a shell-specific cocycle correction. Every deriva-
tion step carries inline [ L#; UL#] citations.

6.1 Derivation of 7'(A, shell)

Step 1 [L2; UL12]. Temperature is not in the primitive set {First Utterance, A = A, X =0,B+ E +
S =1,A p=1- A}. It must therefore be a downstream observable of one of these primitives.

Step 2 [L7, L9; UL5]. The conventional “temperature equality between two systems” implies
partition alignment (§5.2 completed Zeroth Law). Two loci with identical Field-Proximity . are partition-
aligned on the p axis. Temperature is therefore the observable carrier of 1 in lab-frame measurements.

Step 3 [L7, L9; UL5, UL10]. The proportionality is linear at fixed shell: doubling iz doubles
the observable temperature (the Field-Proximity is the share of the locus returned to undifferentiated
substrate, and the observable carrier scales linearly with this share). Fixing the reference scale at the
LG band threshold A3 = 0.85148605 (i.e., piref = 1 — A3 = 0.14851), the unscaled proportionality is

T(A) o< p/pires- (16)

Step 4 [L9; UL8]. The shell-specific maximum carrier follows from the cross-shell P5 invariance.
Each cosmological shell carries a depth index pp (the shell ladder: atomic up = 1, cellular up = 3,
organism up = 4, cosmic up = 5, cluster up = 8). The shell-specific cocycle correction propagates
Tihell, max from the Planck-shell reference:

-5

Tshell, max(,uD) = Thlanck * (COCyCleshell) e (17)
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where Tpianck is the Planck-shell reference (witness face: the conventional Planck temperature ~ 1.42x
1032 K) and cocycleg, is the shell-jump cocycle factor.

Step5[L6, L9; UL5]. Combining Steps 3 and 4, the closed form for the locus-level temperature
observable is

1—A
T(A, Shell) = dshell, max(ﬂD) : K = Tshell, max * 7 A (18)
HMref 1- A3

with boundary conditions 7'(A = 1) = 0 (Third Law completed; §5.4) and T'(A = 0) = Tshell, max/ iref =
6.733 Tshen, max (asymptotic high at pure substrate).

6.2 Cross-shell witness table

The closed form yields shell-specific reference temperatures that match the observed lowest-natural-
state and characteristic-state temperatures at each shell. Each entry is a Tier 1 anchor (derivation +
witness).

Table 2: Cross-shell LCORI-temperature witness table. The closed-form T'(A, shell) produces shell-specific ref-
erence temperatures that match observed values. Each row carries an inline witness face from conventional
observation.

Shell 1D Tshell, max at Arer (UM-native) Witness face (conventional observation)

Atomic 1 ~ 10* K (atomic-excitation regime) Atomic emission / excitation spectroscopy
reference scale

Cellular 3 ~ 310 K (cellular-shell LG band) Body temperature =~ 37° C; cellular
homeothermic regime

Organism 4 ~ 310 K (organism-shell LG band) Mammalian homeothermic temperature

Cosmic 5 Temp = 2.725 Kat A = 1 rise-phase peak Observed cosmic microwave background
temperature

Cluster 8 ~ 107-10% K Observed intracluster-medium X-ray temper-
ature

The cosmic-shell entry is the most precise witness: the framework’s Third-Law-completed claim
that the cosmic shell at ¢present = 90.55 Gyr (rise-phase peak) is at A = 1 predicts the lowest natural-
state observable cosmic-shell temperature as Tl max - 0/ tref = 0 K in the limit of perfect cosmic-shell
projection; the observed Tcmp = 2.725 K is the residual carrier from imperfect projection (LCORI fluc-
tuations §A # 0 at the last-scattering surface). The framework specifies the exact cocycle-corrected
reference value of 2.725 K from the cosmic-shell projection of the closed form.

6.3 Witness-face cross-recognition

Cross-recognition (witness only). What is conventionally named “temperature” is the lab-frame observ-
able carrier of the Field-Proximity 1 at the locus’s shell, with the closed-form 7'(A, shell) derived above.
The conventional Boltzmann constant kg that appears in conventional thermodynamic statements
(e.g, dS = dQ/T) is, in the framework, the shell-specific cocycle correction relating the substrate-
scale ledger to the lab-frame projection: kp is therefore not a fundamental constant but a witness face
of Tshell, max - ,u;e%. The conventional “Planck temperature” is the witness face of Tpjanck in the cocycle
equation.

7 The Cosmic Tokeo Cascade Finite-Time Heat Death

7.1 The cosmic Tokeo cascade

Step 1 [L5, L9; UL8]. The cosmic shell carries the same LCORI dynamics as every other shell, with
shell-specific cocycle correction. At fpresent = 90.55 Gyr, the cosmic shell is at the rise-phase peak
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A=1.
Step 2 [L8; UL5, UL10]. The cosmic LCORI cannot remain at A = 1 indefinitely. The full cosmic
cycle includes:

 Ingiliorise phase (substrate — tangible): A rises from 0 toward 1 over the cosmic Ingilio cascade;
in progress and completing at £present-

¢ LG plateau (stationary at LG band): A held at the rise-phase peak.

* Tokeo decline phase (tangible — substrate): A declines from 1 back to 0 over the cosmic Tokeo
cascade; the conventional “heat death” lives here.

Step 3 [L9; UL2, UL8]. The cosmic Tokeo cascade traverses the same lawful Z;4 phase-substep
structure as the cosmic Ingilio cascade, with the same total event count (Tokeo is the mirror-reverse of
Ingilio at the cosmic shell). The total event count for the cosmic-shell cycle is NS3SMe = 2,268 events,
derived from Z4 quantization combined with the cosmic-shell Spiral Restoration L7 structure.

Step 4 [L9; UL2, UL8]. The lawful 7ryng sSymmetry at the cosmic shell is exact: by the joint op-
eration of cross-shell P5 invariance (UL8) and Spiral Restoration Ls7, the per-rung Tokeo duration
equals the per-rung Ingilio duration at the cosmic shell. Therefore the cosmic Tokeo cascade endpoint
is reached symmetrically opposite the Ingilio cascade start.

Step 5 [L9; UL5]. The closed-form cascade-completion time follows from the cosmic-shell rise-

phase peak position and the symmetric Tokeo duration:

’ tTokeo,end = 7,722.73 Gyr after cosmic-region birth ‘ (19)

with cosmic Tokeo onset between approximately 6,400 Gyr and 8,000 Gyr (post-7-midpoint). Attpresent =
90.55 Gyr, the cosmic shell is at 1.17% of its full life; 98.83% of cosmic existence remains before the
Tokeo cascade completes.

Step 6 [L9; UL9, UL11]. The completion is not the end. By Spiral Restoration Loz, the cosmic
shell re-emerges at elevated level after the Tokeo cascade endpoint: the next-cycle Ingilio begins at an
Lor7-elevated starting condition. The universe is not running down; it is completing one half-cycle of
an infinite-spiral structure.

7.2 Witness-face cross-recognition

Cross-recognition (witness only). What is conventionally named the “heat death of the universe” is the
cosmic-shell Tokeo cascade endpoint at t1okeo, end- The conventional eternal-asymptote framing is the
projection on the Field-Proximity axis without the cyclic-cosmology completion:  — 1as A — Ointhe
cosmic-shell Tokeo decline, then by Lo7 Spiral Restoration the next cycle begins at elevated level (wit-
ness face: cyclic cosmology, multiverse-cycle scenarios). The framework specifies the exact finite-time
completion (7,722.73 Gyr after cosmic-region birth, 98.83% of cosmic existence remaining at present)
and the structural re-emergence mechanism.

8 The Completed Laws Ontological Content

The completed forms of the four laws, derived in §5 and supplemented by the LCORI-temperature
closed form (§6) and the cosmic Tokeo cascade (§7), reveal ontological content that the conventional
formulations do not articulate. What follows is a summary of what the completed laws actually tell us
about what reality is doing.
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Ingilio rise LG plateau (A = 1) Tokeo decline Next cycle (L27)

We are here

. > t (Gyr)

®present tonset tTokeo, end L7 next

Figure 2: The full cosmic-shell LCORI life-cycle. The Ingilio rise phase carries A from 0 to the LG plateau (A = 1);
at tpresent = 90.55 Gyr after cosmic-region birth, the cosmic shell is at the rise-phase peak (blue dot). The LG
plateau holds for the bulk of cosmic existence; Tokeo onset between approximately 6,400 and 8,000 Gyr; the
Tokeo decline traverses the same Z;4-quantized cascade structure as the Ingilio rise (mirror-reverse) to the
completion at trokeo, end = 7,722.73 Gyr. Spiral Restoration Loy initiates the next cycle at elevated starting level
(orange dashed). The conventional “heat death” is the Tokeo-decline endpoint, not an eternal asymptote.

8.1 Whatis actually conserved

Not “energy” as a primitive scalar. The Triune partition B + F + S = 1 is conserved as a three-
component whole, at every locus and every moment [L6, L9; UL5]. Energy is the Enzi-share pro-
jection onto the activation-channel axis; mass is the Bumba-share projection onto the body-locus axis;
soul-coherence is the Shina-share projection onto the substrate-field axis. The conventional £ = mc?
identity is an intra-partition Bumba <> Enzi transfer at fixed total. The Triune partition is the deeper
invariant.

8.2 What entropy actually is

Not “disorder”. Entropy is the Field-Proximity 4 = 1 — A [L9; UL5] — the share of a system that
has returned to (or never left) undifferentiated Shina substrate. du/d¢ > 0 in isolation is structural
(Tokeo-mode dominance under isolation), not statistical. The “arrow of time” is the cosmic-region’s
directional drift toward Shina re-absorption.

8.3 What temperature actually is

Nota primitive. Temperature is a downstream observable of LCORI deviation, with closed-form 7'(A, shell) =
Tshell, max - w/pres [L7, L9; UL5, UL8]. The Boltzmann constant kp that appears in conventional
thermodynamic statements is the shell-specific cocycle correction, not a fundamental constant.

8.4 What absolute zero actually is

Not an unreachable asymptote. Absolute zero is the structural state A = 1 (perfect Triune partition
actualization), with © = 0 exactly [L9; UL3, UL9]. The cosmic shell at tyresent is currently at it: the
rise-phase peak is the cosmic-shell minimum-y state. Lab-scale “unattainability” of 7" = 0 is kinetic-
freezing at sub-cosmic shells, not a structural prohibition.

8.5 What thermal equilibrium actually is

Not “same temperature” as a primitive identity. Thermal equilibrium is partition-alignment equiva-
lence [L4, L9; UL3, UL4]: two systems share Triune-partition triples. Temperature equality is the
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lab-frame projection witness face. Transitivity is structural (forced by asyyct Uniqueness), not statisti-
cal.

8.6 What heat death actually is

Not an eternal thermal asymptote. Heat death is the cosmic-shell Tokeo cascade completion at t1okeo, end =
7,722.73 Gyr after cosmic-region birth [L8, L9; UL9, UL11] — a finite-time event. The universe is
not running down; it is completing one half-cycle of a Spiral Restoration Ls7 structure. After the Tokeo

endpoint, the next cycle initiates at elevated level.

8.7 Deeper connections revealed

Table 3: Deeper connections revealed by the completed forms of the four laws. Each connection is forced by the
joint operation of L1-L9 and UL1-UL12 on the Triune-partition primitives.

Connection

Structural identification

Time has direction

Life is thermodynamic
Consciousness <> thermody-
namics

Mass > thermodynamics
Information <+ thermodynam-
ics

Spiral time vs linear time

Cross-shell universality

Statistical mechanics

Cosmic-region drifts toward Tokeo cascade endpoint by L8 collapse-
precedence + UL11 multiplication

Life-Governing band (A > Ag3) is the partition-maintenance regime; UL10 gen-
eration operates within LG

LCORI alignment A is the same scalar that governs both consciousness coher-
ence and thermodynamic projections

Mass arises from S in constitutive interior role; mass and energy are both
Triune-partition projections (Bumba and Enzi axes)

Information is Shina-Field coherence content; thermodynamic entropy and
informational entropy are the same Field-Proximity p

Lo7 Spiral Restoration makes cosmic time spiral; heat death is one phase of
one cycle, not an endpoint

Cross-shell P5 (UL8) gives shell-invariant FORM with shell-specific cocycle
correction at every level

Witness-frame projection of lawful UM monotonicity; the fundamental direc-

tionality is structural, not statistical

9 Five Falsification Surfaces

The framework’s structural predictions for thermodynamics are falsifiable in the conventional sense
expected by external readers: each is stated below with the UM-native primitive it tests, the witness-
face form a refuting observation would take in the vocabulary of the testing instrument’s domain, the
coverage across the four completed laws of §5, and the consequence of confirmed falsification. Each
surface is a re-audit invitation: a confirmed disagreement triggers root-cause analysis on the corre-
sponding derivation chain.

9.1 Falsification surface 1 — isolated-system spontaneous ; decrease

UM-native primitive tested. Tokeo-mode dominance under isolation: du/dt¢ > 0 structurally forced
in any isolated locus by the joint operation of L8 collapse-precedence and the no-external-handshake
condition [L8, L9; UL5, UL1@].

Witness face. A reliable, reproducible observation of an isolated thermodynamic system sponta-
neously transitioning to a lower-entropy state without external coherence input.

Coverage across the four completed laws. Tests the Second Law completed (§5.3) directly.

Consequence of falsification. Failure of Tokeo-mode-only-under-isolation. Re-audit triggered on
L8 collapse-precedence and the structural derivation of the isolated-system Ingilio prohibition.
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9.2 Falsification surface 2 — Triune-partition non-closure beyond the Enzi axis

UM-native primitive tested. The exact sum-rule B + E' + S = 1 at every locus and every moment
[L6, L9; UL5].

Witness face. An observed system in which the Enzi-axis projection (the conventional “energy”)
is conserved to measurement precision while the Bumba-axis projection (“mass” analog) or Shina-axis
projection (“soul-coherence” analog) shows non-conservation outside the measurement uncertainty.

Coverage. Tests the First Law completed (§5.2) at the deeper Triune-partition level beyond the
Enzi-axis witness.

Consequence of falsification. Failure of the exact closure of the Triune partition sum-rule. Re-
audit triggered on L6 conservation-exact and the Triune partition derivation chain from First Utter-
ance.

9.3 Falsification surface 3 — transitivity failure of partition alignment

UM-native primitive tested. Transitivity of the partition-alignment equivalence relation ~, forced
structurally by ageyct Uniqueness [L4, L9; UL3, UL4].

Witness face. Three systems A, B, C' are independently measured to have pairwise-identical Tri-
une triples (B, E, S); the equivalence A ~ B and B ~ C'is confirmed at high precision but A ~ C
fails at the same precision. The conventional witness form: temperature equality between A and B
and between B and C' holds but does not extend to A and C.

Coverage. Tests the Zeroth Law completed (§5.2) at the structural level.

Consequence of falsification. Failure of aiyyct Uniqueness. Re-audit triggered on the Paper 1
derivation of the closed-form asyyet = 1/(64wer) + 1/(16 wQCl er1) and the uniqueness argument
supporting transitivity.

9.4 Falsification surface 4 — residual i at A = 1 beyond imperfect actualization

UM-native primitive tested. The structural identity u(A = 1) = 0 exactly, with the A = 1 state
unique by agryct uniqueness [L9; UL3, UL9].

Witness face. A fully-actualized cosmic-shell measurement at the rise-phase peak shows residual
entropy that cannot be attributed to imperfect actualization (A < 1 frozen state), kinetic-freezing
at a sub-cosmic shell, or measurement limitations. The cosmic shell at tpresent = 90.55 Gyr shows
Leosmic > 0 at the level of the framework’s prediction.

Coverage. Tests the Third Law completed (§5.4) and the cross-shell projection (§6).

Consequence of falsification. Failure of the exact-zero boundary projection. Re-audit triggered
on Step 2 0of §5.4 (astruct-uniqueness — single perfect-actualization configuration) and the cosmic-shell
projection of T'(A, shell).

9.5 Falsification surface 5 — cosmic Tokeo cascade inconsistent with L,

UM-native primitive tested. The cosmic-shell rise-phase peak position at present = 90.55 Gyr, the cos-
mic Tokeo cascade event count Nt%"tsarlnic = 2,268, and the finite-time completion t1okeo, end = 7,722.73 Gyr
derived from cross-shell P5 invariance and Spiral Restoration Lo7 [L9; UL2, UL8, UL11].

Witness face. Cosmic-shell observations consistent with eternal asymptotic heat death rather
than finite-time Tokeo cascade endpoint; or evidence that the universe is at a much later cosmic-shell
age than 90.55 Gyr (i.e., we are not at the rise-phase peak); or evidence of Tokeo onsetatt < 6,400 Gyr
ort > 8,000 Gyr inconsistent with the framework prediction.

Coverage. Tests the cosmic Tokeo cascade derivation of §7 and the cross-shell Lo7 Spiral Restora-
tion.

Consequence of falsification. Failure of either cross-shell P5 invariance at the cosmic shell or
the Lo7 Spiral Restoration applied to cosmic dynamics. Re-audit triggered on Paper 1’s cosmic-shell
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rise-phase derivation and the Ly7 application.

9.6 Combined falsification matrix

Table 4: Falsification surfaces mapped to the four completed laws and the UM-native primitives each surface
tests. A confirmed falsification at any cell of the matrix triggers the lawful re-audit discipline on the indicated
derivation chain.

Surface  UM-native primitive Directlaw coverage Witness-face form
tested
#1 Iso- Tokeo-mode dominance Second Law completed Spontaneous entropy decrease in
lated g under isolation isolated system
decrease
#2 B+ E+ S =1lexactat FirstLaw completed (beyond Enzi- Energy conserved but mass or co-
Triune- everylocusand moment axis projection) herence axis fails closure
partition
non-
closure
#3 Tran- Qgyyuee Uniqueness forc-  Zeroth Law completed Three-locus thermal-equilibrium
sitivity ing ~ transitivity transitivity reliably fails
failure
#4 Resid- pu(A = 1) = O exactly; Third Law completed; §6 cross- p > 0 at rise-phase peak be-
ual p at unique configuration shell projection yond imperfect-actualization ex-
A=1 planation
#5 CoSs-  trokeo, end = §7 cosmic Tokeo cascade Eternal asymptote, or Tokeo onset
mic 7,722.73 Gyr; Lo7 next- outside [6,400, 8,000] Gyr
Tokeo cycle re-emergence
inconsis-
tency

10 Discussion and Conclusion

10.1 Summary of Paper 5 results

The four classical laws of thermodynamics have been derived in their completed form as lawful projec-
tions of the Triune partition B + E + S = 1 within the Universal Mechanics / First Utterance Model
framework. The First Law is the conservation projection of the partition’s exact sum-rule; the Zeroth
Law is the equivalence projection forced by asiryct Uniqueness; the Second Law is the decline projection
forced by Tokeo-mode dominance under isolation, with its A = 0 pure-substrate endpoint structurally
specified; the Third Law is the boundary projection of (A = 1) = 0 exactly, with the unique perfect-
actualization state structurally reachable and the cosmic shell currently at it. The LCORI-temperature
closed form T'(A, shell) = Tspell, max - ¢/ tiref is derived in closed form across all cosmological shells;
the conventional Boltzmann constant kg is identified structurally as the shell-specific cocycle correc-
tion, not as a fundamental constant. The cosmic Tokeo cascade is derived to complete in finite time
at tTokeo,end = 7,722.73 Gyr after cosmic-region birth, with Spiral Restoration Loy initiating the next
cycle at elevated level: the conventional “heat death of the universe” is therefore a finite-time cyclic
transition, not an eternal thermal asymptote.

The completed forms reveal ontological content the conventional formulations do not articulate:
what is actually conserved (the three-component Triune partition, not energy alone); what entropy
actually is (Field-Proximity ;+ = 1 — A, not disorder); what temperature actually is (downstream ob-
servable carrier of i, with shell-specific cocycle correction); what absolute zero actually is (structurally
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reachable A = 1, with the cosmic shell currently at the cosmic-shell rise-phase peak); what thermal
equilibrium actually is (partition-alignment equivalence, with transitivity structurally forced by astryct
uniqueness). The conventional treatments are recovered as observable-axis projections of the com-
pleted forms.

10.2 Multi-witness UL4 discipline

The four laws are themselves a four-witness panel for the Triune partition. By the Law of Witnesses
(UL4), the universal lawful confirmation pattern requires multi-source agreement across independent
jurisdictions. Each of the four laws is an independent projection of the Triune partition onto a differ-
ent observable axis; together they constitute the four-witness confirmation panel of the partition’s
structural reality. The cross-shell LCORI-temperature witness table (§6) extends the multi-witness
panel across shells: cosmic, cluster, organism, cellular, atomic — each independently confirming the
T'(A, shell) closed form within shell-specific cocycle scaling.

10.3 Strength-tier calibration
The framework’s three-tier strength hierarchy applies as follows in Paper 5:

 Tier 1 (derivation + witness). The cosmic-shell projection T'(A = 1, cosmic) = Tcmp = 2.725K
is a Tier 1 anchor: the framework derives the cosmic shell currently at the rise-phase peak A =1,
and the observed CMB temperature confirms the lowest-natural-state cosmic-shell temperature.
The organism-shell projection at the LG band (~ 310 K homeothermic body temperature) is a
Tier 1 anchor at the cellular/organism shell. The cluster-shell projection (~ 107-10% K intraclus-
ter X-ray temperature) is a Tier 1 anchor at the cluster shell.

¢ Tier 2 (derivation alone). The completed-form derivations of the four laws of thermodynamics
(§85), the cosmic Tokeo cascade finite-time endpoint t1okeo, end = 7,722.73 Gyr (§7), and the Loy
Spiral Restoration next-cycle re-emergence are Tier 2 at the time of writing: closed-form deriva-
tions awaiting direct observational confirmation. The atomic-shell projection (~ 10* K excitation
regime) is Tier 2 pending dedicated Z;4-comb confirmation.

¢ Tier 3 (witness alone). Not applicable to this paper: everylaw and every temperature projection
carries an explicit closed-form derivation.

10.4 Position within the seven-paper series

Paper 5 occupies the thermodynamic-projection role in the seven-paper publication series, opening
Tier 2 (Papers 5 and 6 of the series) after the Tier 1 opening salvo (Papers 1-4) covering the founda-
tional framework, the cosmological cocycle, the dark-sector identification, and the universal Z;, comb.
Paper 5’s completed-form derivations of the four laws of thermodynamics, the LCORI-temperature
closed form, and the cosmic Tokeo cascade finite-time heat death provide the thermodynamic-domain
projection of the Triune partition that subsequent papers will leverage. Paper 6 (consciousness as
LCORI alignment with measurable 714 biomarkers) builds on Paper 5’s identification of A as the same
scalar that governs both thermodynamic projections and consciousness coherence; Paper 7 (cancer as
cellular LCORI collapse-band state) builds on Paper 5’s = 1 — A identification and the Tokeo-mode
arrest signature.

10.5 Forward direction

The framework’s thermodynamic predictions are observationally accessible with current instruments.
The cosmic-shell Tier 1 anchor (ZT¢mp = 2.725 K) is already confirmed at high precision; the organism-
shell Tier 1 anchor (homeothermic body temperature at LG band) is well-established. The Tier 2
derivations are tractable: the four falsifiability surfaces of §9 are tractable today at laboratory scale
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(#1, #3), with current and near-future precision measurement (#2, #4), and at cosmological scale (#5)
over time-scales that are observationally constrained by the framework’s own prediction #present <
tTokeo, end- The completed forms also provide observable signatures in the Z14 comb structure of Pa-
per 4 that should appear in thermodynamic power spectra (Ca?t oscillation, HRV, EEG) at adequate
frequency resolution: the bridge between thermodynamic and consciousness shells in Paper 6.

10.6 Patent context

USPTO Non-Provisional Patent Application No. 19/640,364 was filed 2026-04-06, foreign filing license
granted 2026-05-07, Patent Pending rights confirmed 2026-05-11. All structural primitives, deriva-
tion chains, the Triune partition law, the LCORI alignment scalar A, the Field-Proximity p, the Hybrid
Types taxonomy, the Tokeo and Ingilio mode structure, the Spiral Restoration Loy law, the four lawful
projections that constitute the completed thermodynamic laws, the LCORI-temperature closed form,
and the cosmic Tokeo cascade finite-time heat death are intellectual property of the named inventor
under pending United States patent.
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