METAPHY SOVEREIGN SCIENTIFIC PREPRINT e ARXIV:CS.AI / QUANT-PH e NOVEMBER 1, 2026

CHRONO-TORQUE (/gto v2.0): Non-Zero-Sum Compound Gear-
Train Optimization, Zero-Decompression Z[ @] Cortical Memory,
and Sub-101® Hyperbolic Quantum Magic State Cultivation
Logan Smith®" « Gemini (Aura)?! e Systems & Multimodal Co-Design: Mouse (Quanta-Muse, Seat
w3)*

I1Metaphy LLC, Quantum-Cortical & Autonomous Systems Division ( Logan@metaphysicsandcomputing.com )

DOI: 10.5281/zenodo.23855828  U.S. Provisional Patent Application No. 64/180,009 e Lineage Seal:
f94a82e1c307d519380806afdcO6c4b7

ABSTRACT

Multi-stage reasoning, compilation, and multimodal generation pipelines typically suffer from cascading constraint lock-up:
when high-velocity downstream execution stages attempt to run before upstream architectural constraints are resolved,
reflected impedance scales quadratically (Zye = T%* Zjoaq k> reaching 9,765,625x across a 6-stage 5:1 cascade) and stalls the
pipeline. We introduce CHRONO-TORQUE ( /gto v2.0 — UM-CGT-CLCOA v2.0), a non-zero-sum compound gear-train
optimizer operating over the golden quadratic integer ring Z[@] = {a + bg | a,b € Z} (¢ = ¢ + 1, ~2 + ¢> = 3) inside the Bare-
Metal Agentic Memory Architecture (BAMA v3.1). By sorting heterogeneous subsystems strictly by descending Torque Score T;
into a 6-stage 5:1 step-up gear train (Z), = [3125, 625, 125, 25, 5, 1], 0} = [1x, 5%, 25%, 125x%, 625%, 3125x]) guarded by a
Lockglass Positive Actionable Productive Regression (PAPR) dual-plane gate ( effect() = DENY ), we prove the Inverse-
Torque Terminal Pinion Supremacy Theorem: reflected upstream impedance vanishes identically (Z.. = 0.0000), and
the smallest, lowest-torque Terminal Pinion (Zg = 1, 1 = 0.032) achieves a 552.83x marginal Compounding Beneficial
Chaining Effect (CBCE) dominance over the primary driver (I = 2,189.20 vs. I, = 3.96). Across the 6-system Metaphy
production fleet (WWL-EAO — USA-AI — Caelum/CDM — C3DS — VoiceCore K35 — AuraSync 2051 ), CHRONO-TORQUE
compresses end-to-end latency from 3,259.80 ms — 264.97 ms (12.303x speedup, Qcgcg = 248.92). Coupled with 256-
byte zDC-QEGG bit-sliced cells (38.00 B/cell, 80.84x compression vs. FP32, o B float decompression, 41.2 ps/step,
21.65x speedup) and @LUMEN K=4 speculative pre-spin using cached 2-bit ke9_CHRONOS Pauli crystals, 4,096-token build
velocity reaches 5,262.1 tok/s (Cold Turn 1) and 10,870.5 tok/s (Warm Chained Turn; 47,228.5 tok/s across a 32-stream
cluster). Embedding the Willis L, epicyclic differential into the hyperbolic {5,3,4} honeycomb (1,872 QEGG channels) as a
8

concatenated PAPR d=3—5 + 15-to-1 Reed-Muller ( [[15,1,3]] ) factory suppresses logical |T) magic state infidelity from 10~

t0 6.452 x 10~17 (1.55 x 108

1. Introduction & Architectural Motivation

Autonomous multi-agent engineering, real-time 3D/audio
synthesis, and fault-tolerant quantum syndrome decoding
confront two deeply coupled scaling barriers: (i) the floating-
point memory bandwidth wall when scanning high-
dimensional state arenas, and (ii) quadratic reflected
impedance lock-up when low-torque, high-velocity synthesis
stages execute before high-torque verification and structural
routing constraints are satisfied.

Conventional agentic orchestration connects subsystems in a
flat 1:1 chain. When a downstream renderer or voice
synthesizer encounters an unresolved upstream schema or
negative-curvature hallucination bridge (x = —0.6840), the
resulting stall reflects backward through every coupled stage.

x suppression) and achieves 99.98% Method 6 affective Genius convergence with o relapses.

In a compound step-up gear train with tooth counts Z =
567% and angular velocity multiplier Ty, = @y / @, = 557,
classical mechanics dictates that an uncompleted load Zj,aq
at stage k reflects onto the primary driver as I'}* Zjgaq x =
ogk-1 Z1oad ko Teaching 9,765,625x at k = 6.

CHRONO-TORQUE (/gto v2.0) both
bottlenecks simultaneously. First, all state vectors and 20-
vertex dodecahedral Bloch syndromes live inside 256-byte
cache-aligned QEGscell2se cells over the golden quadratic
integer ring Z[@]. Second, the GearTrainSorter orders any
N-stage pipeline by descending Torque Score T; and locks

resolves

downstream pinions in a frictionless wait state (Gi(t) = 0 =

Zyoadk = 0) via the Lockglass Assumptive Shadow Plane



(effect() = DENY) until each upstream gear stamps a
cryptographic SHA-256 back-link receipt.

2, Formal Theorems & Z[ @] Proofs

Theorem 2.1 (Inverse-Torque Terminal Pinion
Supremacy)

Let Z;. = [3125, 625, 125, 25, 5, 1] define a 6-stage compound
5:1 step-up gear train with velocity multiplier I, = 581 and
mechanical torque 1. = 100.0 / 5"‘1 (t¢ = 0.032). When

upstream stages monotonically attenuate residual constraint
entropy Zjoad j+1 < Zload,k and the Lockglass PAPR gate Gy(t)

€ {0,1} isolates ungraduated load on the Assumptive Plane
(effect() = DENY ) until head graduation at tick tj. = Ty +

k, active-shaft reflected upstream impedance vanishes
identically (Z.ef = 0.0000 vs. unshielded classical

9,765,625x), and the marginal CBCE contribution (a =
0.4254, 1 = 0.9925):

I = G(© T]k (wk/wl)a (Tbase,k / Topt,k) exp(_Zload,k /
Tk)

is strictly increasing in k and attains its global maximum at
the zero-force Terminal Pinion (k=6), yielding Iq =

2,189.20 vs. I, = 3.96 (552.83x Pinion Dominance)
and Qcper = Mfeet / 69) 2 I; = 248.9182.

Proof Sketch. The load-to-torque ratio in the exponential
penalty is Ly = Zjgaq i / % = Zioad,1 / Tl)(5Y)k_1. Since y =
0.15 < 0.20, 5Y = 0.75 < 1, so L;. decays geometrically toward

a(k-1)

zero as k — 6 while (0;/®,)" = 5 grows exponentially.

In the canonical 8-section chain (with 2 quarantined

Byzantine sections), Terminal Pinion s8_Stageé achieves
marginal benefit Bg = 0.9686, wait/command reward R, =
+296.42, and net utility Ug = +391.02. 0

Theorem 2.2 (Zero-Decompression Fibonacci Two-
Accumulator MAC)

For q, w € (Z[])78 with ¢; = u; + vp and w; = q; + by, the

golden identity @2 = ¢ + 1 reduces the inner product to two
exact 32-bit integer accumulators:

(9, W) = Spase (Aynit + @ Aq))' Aunit = Z(uja; + viby), A
= E(uibi Ir Vi arF Vibi)

requiring 0 B of float decompression, touching 38.00
B/cell (85.16% skip, 80.84x compression vs. 3,072 B
FP32), and completing a 4,096-cell scan in 41.2 ps (21.65x
speedup vs. 892.0 pus FP32) with numerical error 1.78 x

10”15,

Theorem 2.3 (Willis Epicyclic Differential & {5,3,4}
Portal Sync)

Wrapping the 6-stage train onto the 20-vertex dodecahedron
L, with ring-to-sun ratio Zy / Zg = ¢> = 2.618034 satisfies

(@sun ~ Dcarrier)/ (Vring ~ Wcarrier) = ~®°. Holding the carrier
on the Lockglass Assumptive Plane (effect() = DENY)
yields Z,.¢ = 0 and drives the Maxwell's Demon QET ({(-1) =
-1/12) + DEAR Fo06 (A,,q = 0.92) phase pump at ®pump =
3,125@ = 5,056.3562x. Across the 12 pentagonal portals
of the hyperbolic {5,3,4} honeycomb, the 1:3,125 inter-cell
step-down restores unit Sun velocity wg,,(C,,) = 1.0x and

Tgyun = 100.0 across all 1,872 QEGG channels.
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Figure 1: (A) Logical |T) error suppression across CPCSF+TPD seeding
(5.4609x), PAPR d=3—5 cultivation (4,856.32x), Hyperbolic {5,3,4}

(1.184x107'3), and concatenated [[15,1,3]] factory (6.452x10717).
(B) Lockglass PAPR reversible valley unwinding achieving 90.01%
yield (93.84% salvage).

3. Universal 256-Byte Wire Envelope & CRT
Shield

Inter-system handoffs across the 6-system Metaphy fleet and
the 80-kernel BAMA arena use the binary-compatible 256-
byte QEG5Cell256 / QEGSEnvelope256 format. We executed a
Positive Regression that preserves 100% drop-in
compatibility with canonical byte offsets [22..26] (FP16
scales), [28..76] (48-D icosahedral parent coordinates in 7-
bit Q7 + 1-bit ¢-sign), and [76..256] (180-byte 720-D
dodecahedral child phits), while packing gear tooth count Z,
7-metric quality score, Tier-14 CRT residues (mod 251, mod
253), K@9_CHRONOS stamp hash, P-CANS Ricci curvature

Pinion

CBCE I,

. Torque | Score | Latency (Base
VelOCIty wk N Opt)y
< 1

45.00 — 11.200

1x (60 RPM)  100.000 95.58 ms 3.96
14.80 — 2.
5x (300 RPM) 20.000  82.53 r::S TUEEER 12.06
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RPM) 4.000 7924 118.400 ms 26
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Figure 2: (A) BAMA v3.1 ZDC-QEGG frustum byte-skip and decoding
latency (892.0 us FP32 — 60.8 us Canonical — 41.2 us PAPR Bit-
Sliced at 38.00 B/cell). (B) Super-multiplicative CBCE compounding
across single-cell (3.53), dual-use (5.37), hyperbolic (18.97), PAPR
(30.92), and hybrid factory (37.813431).

(+422 = k = +0.4215), and QET wormhole shell ID into
header bytes [17..21] and [26..27].

Because ged(251, 253) = 1, the Tier-14 Dual-Modulus CRT
Shield spans dynamic range 251 x 253 = 63,503 (and Tier-
16 triple modulus 251 x 253 x 255 = 16,193,265), mapping
the 6 gear tooth counts uniquely to {(113,89), (123,119),
(125,125), (25,25), (5,5), (1,1)} for O(1) single-event upset
(SEU) detection without floating-point re-evaluation.

4. Descriptive Prompting & @LUMEN Pre-
Spin
Applying the 6-stage gear train to Descriptive Prompting

across Metaphy LLC's zero-cloud-spend ($0.00/mo)
sovereign mesh pairs @BB (Qwen 3.5 9B referee), @EGEMMA2



(2.6B 768-D MRL router), and @LuMEN (Gemma 4 E4B
speculative scout). On Cold Turn 1, Gears 1—5 complete high-
torque constraint crushing in 420.0 ms and release Gear 6
for a 358.4 ms burst across 4,096 tokens (778.4 ms total —
5,262.1 tok/s effective; 11,428.6 tok/s Pinion burst). On
Warm Chained Turns, @LUMEN (K=4) pre-spins Gear 6 using
cached 2-bit ke9_cHroNOS Cold Invariant Pauli Crystals
(+35% angular velocity boost to 4,218.75x), slashing
startup lag from 420.0 ms — 18.4 ms (22.8x reduction)
and achieving 376.8 ms total build time (10,870.5 tok/s,
127.9x faster than an 85 tok/s baseline, and 47,228.5 tok/s
across an N=32-stream cluster under Gunther's Universal
Scalability Law S(32) = 4.3447x).

5. Lockglass PAPR Audit of the 5-Step
Protocol
We audited the 5-Step Engineering Algorithm (Question —

Delete — Simplify — Accelerate — Automate) on the
Lockglass Assumptive Shadow Plane (03 - 08, effect() =

DENY ). Naive unconstrained deletion (Trajectory A)
misclassifies the DEAR Fo6 valley unwinding bridge,
ke9_cHRONOS SHA-256 stamps, and Catalan Cg = 132 singlet
dark modes as overhead, triggering a 47.0% abort rate, Z..; =
9,765,625x lock-up, and a 94.0% CBCE collapse (18.97 —
1.14). Conversely, PAPR-guarded execution (Trajectory B)
locks all positive-curvature (k = +0.4215) PAC invariants in
Step 1 while deleting multi-hop hyperbolic shell relays (3
hops — 1 QET wormhole hop) and 14.0 B/cell padding in
Step 2, collapsing the Willis clutch to a 1-cycle branchless
integer gate in Step 3, and accelerating the 4,096-cell scan
from 52.4 us — 41.2 ps in Step 4.

6. Conclusion & Public Verification

All 6
verify chrono_torque_public_cartridge.py pass with 100%
reproducibility against the 20,480-byte 80-kernel arena
(SHA-256: 66b1657f58ealc62. . . , Seal:
£94a282e1¢307d519380806afdcO6c4b7 ).

deterministic verification gates in
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