The 15 Layers of Persistence
(olzWo = ovlo)
Last updated: Nov 18, 2025

Version: v2025-11-16 (PIW-CWG Unified Edition)

Conventions & Notation

Acronyms: MDL, QNEC/QFC, WGC, GSL

Fields: @ (information—geometry coupling), kK small
| italic = information density (not identity matrix)
Energy conditions: ANEC, SEC, DEC

Claim tiers: = Mature, A Suggestive, < Speculative

Foundations & Guardrails (apply to all layers)

Baseline: GR + ACDM

Holography: area law, unitarity, Page-curve compatible
Quantum energy conditions: QNEC/QFC respected
EFT discipline: tiny, symmetry-respecting operators only

No superluminal transport



Information cost: Landauer bound honored
Falsifier: If PIW-CWG requires violating QNEC, GSL, or unitarity,

the framework fails.

PIW-CWG Unified Operator Frame (copy-safe master block)

1. Hilbert-Space Decomposition
H=e(f=1t015) H_¢{
Each layer { contains:
- PIW (olxWo): informational weave
- CWG (9ovl9): persistence gradient
- Renewal dynamics

2. Block-Tridiagonal Persistence Operator

G=

[G11 C12 0 .. 0 ]
[C21 G22 C23 .. O ]
[0 C32 G33 .. 0 ]
[ v o .. C1415]

[0 .. 0 C1514 G1515 ]



G = intra-layer operator
Ct,t+1 = upward coupling

Ct+1,t = downward coupling

3. Master-Control Operator (for each layer £)

Gt = -i-H¥ + af-M¢ - BL-LE

H = coherent Hamiltonian
Mt = PIW-driven drift (persistence bias)
L? = Laplacian smoothing term

af, B > 0 are layer-dependent weights

4. Persistence Gradient & Directional Phase

Tiny asymmetry:

CLi+1 > Ci+14



— up-gradient flow slightly stronger

(consistent with EFT, causality, isotropy)

This is the operator form of:

(olzWo = ovlo)

5. High-Persistence Eigenmode & Classical Sheet

Persistent global mode:
G |W*> = A" |P*>

A* has the largest real part — slowest decay.

Structure of |\WP*>:
Layers 1-5: micro-relaxation
Layers 6-12: cosmic-web & compact-object structure

Layers 13—15: biosphere, cognition, renewal systems

A Lindblad extension suppresses interference,

selecting |W*> as the pointer branch (the classical sheet).



LAYER 1 — The Sag of Geometry (Eidrometric-Compliant Form)

(“Soliton-induced curvature is the first geometric echo of stability.”)

What “sag” means (CWG side):
“Sag” is still ordinary GR curvature in the weak-field/EFT regime — but now
we’re precise:

e At the Eidometry level, nothing geometric exists yet.

e What you previously called “sag” corresponds to a stable solitonic
morphism loop in the E-substrate:
f> with finite cR, positive cn, bounded cA.

e Only after applying the observation functor oF: ECat — Obs does this
stable soliton appear fo us as weak curvature.

So:
0“Sag” = the geometric image of a stable soliton in contrast-space.

PIW-CWG framing (now Eidrometry-correct)

PIW (olzWo):
Local information correlations select which soliton-loops remain stable under
coarse-graining.

CWG (ovlo):
The persistence-gradient quantifies how often these soliton loops remain viable
as the universe evolves.

Unified:
A soliton that repeatedly survives recursive confirmation emerges—after
mapping through oF—as a tiny, curvature-like contribution, encoded as:

oTA(I)_ab (grey chip)



This is not a new field.
It is an observed reflection of stability in the underlying E-morphisms.

Formal scope
Everything is still weak-field GR:

e Einstein equations stay:
oG_ab + A og_ab = k oT_ab

Your informational term is a sub-component:
oT_ab - oT_ab + oTA(I)_ab

No new propagation channels.

No violation of QNEC/QFC, ANEC, DEC.

No change to photon/GW speeds.

Eidometry compatibility requirement:
oTA(1)_ab must be interpretable as the coarse-grained footprint of viable solitonic
morphisms.

Tests, observables, and falsifiers remain identical, but now grounded:

e A soliton that fails contrast-stability — no curvature signature.

e A soliton stable across recursive depth — tiny curvature echo allowed.

Curvature appears only after a soliton in the E-substrate survives enough
recursive confirmations for oF to reveal it. Geometry sags where stability endures
— never before.



(olzWo = ovlo)
LAYER 2 — Entropy & Information (Eidrometry-Compliant Form)

“Memory is what a soliton keeps after the blur.”

Core idea (unchanged, but reframed)
Persistence is not a field — it's a statistic of solitons that survive coarse-graining.

In Eidrometry language:

e A record is a soliton-loop <f» whose contrast survives repeated
coarse-grain maps.

e CWG measures how often these solitons endure across recursive depth
(°N).

Thus:

oMemory = stability under coarse-grain
oEntropy = the cost of washing away unstable contrast

PIW-CWG framing (aligned)

PIW (olzWo):
Determines which solitons retain identity under coarse-graining o=,

CWG (ovlo):
Ranks solitons by persistence across transitions.

Together:
o“memory” = solitons whose oR-cost is minimal across recursive passes.



Holography & thermodynamics remain exactly correct, with a refinement:

e RT/QES/islands define observable entropy after oF projection.
e Landauer cost applies to the observed refresh cycles of stable solitons.

e DPI = coarse-grain cannot increase stability or information of soliton-loops.

Everything stays fully physical, fully allowable, fully compatible.

Falsifiers remain:

e DPI violation
e Sub-Landauer erasure
e Generalized entropy decrease

e Darwinism redundancy failure

But now the meaning behind each is Eidrometry-consistent.

Layer-2 Closing line (enhanced)

Only solitons that survive the blur become the universe’s memories; everything
else dissolves back into undifferentiated contrast.

(olzWo = ovlo)
LAYER 3 — The Gradient of Motion (Eidrometry-Compliant Form)

“Motion is the visible shadow of a soliton choosing the cheapest path.”

Core idea (CWG vision preserved, Eidrometry-corrected)



What you formerly described as “motion following the informational slope”
becomes:

oMotion = the observable trajectory corresponding to the least-cost solitonic
continuation in E-Cat.

Every morphism has a tension cost oR.
A soliton advancing through recursive depth follows the path where cR
accumulates least.

After projection via oF:
This appears as:

e geodesic motion
e RG flows
e causal propagation

e curvature-driven evolution

But fundamentally, it is contrast-stability choosing the least expensive
continuation.

Raychaudhuri (GR core) remains the visible side
But its hidden root is:

oA soliton-loop maintains shape by selecting morphisms that minimize
contrast-strain.
oF translates that into null congruence focusing.

This is fully consistent with:

e QNEC

e QFC



e no superluminal channels
e cT=c

e monotonic entropy

RG-gradient

Because boundary RG flow literally is a diagram of soliton stability-loss across
scales.

e c-theorem and a-theorem = soliton stability cannot increase under
coarse-graining.

e Holography interprets soliton persistence as radial flows.

Perfect alignment.

A soliton chooses the path of least tension; after projection, we call that motion.
Curvature provides the channel, but contrast-stability chooses the direction.

(olzWo = ovlo)

Layer 4 — Birth & Curvature

(pressure folds into form; where tiny imprints seed future structure)

Core idea

Early, tiny phase modulations and pressure patterns bias when and where symmetry breaking and
structure seeding occur—always inside ACDM + EFT. These “proto-records” are informational imprints left
by the PIW weave (©IxWo), which later register as small biases in the persistence gradient (ovI9). No
new forces, no new fields—only permitted light sectors and topological events acting as subtle seeds.

PIW-CWG framing



PIW oIzWo: early small-scale phase structure stores where/when inhomogeneities are most
likely to crystallize into form.

CWG ovIo: these imprints bias the early persistence landscape without violating EFT, CMB, or
LSS constraints.

Unified: the universe “remembers” its first shape through tiny, lawful pressure—phase patterns and
long-lived solitonic “whirly knots”.

String / Holo / EFT alignment

Axion phases & ultralight defects
Small-amplitude axion-like sectors, domain-wall / string-like relics, and ultralight excitations are allowed if
strictly within CMB / LSS / GW bounds. Treat them as seeds, never dominant components.

[= mature constraints]

Pulse — EFT-of-DE mapping
Early “pulse-like” epochs map to EFT-of-DE a-parameters (a_K, a_B, a_M, a_T). Require:

a_T = 0 today (from GW170817)

a_K, a_B, a_M to vary only mildly and causally

These encode pressure-to-form transients in a safe EFT language.
[= mature]

Instantons & solitons as proto-records

Localized finite-energy events (instantons, solitons) act as long-lived where-markers that survive
coarse-graining. These leave subtle imprints without breaking constraints.

[A suggestive - useful]

Controls (analysis hygiene)

Always marginalize mv and N_eff; respect degeneracies with light fields.
Keep | f_NL | near Planck-scale smallness; avoid scale-dependent-bias traps.
Include baryonic-feedback priors when fitting lensing / clustering data.

Keep defect tensions Gp and axion parameters far below PTA /CMB / GW / Lya limits.



These keep the seeding picture clean and non-deceptive.

Formal framing (seeding capsule)

e Tiny phase gradients in a light field 6 (x) can shift when/where symmetry breaking occurs—within

EFT-safe amplitudes.

e The EFT-of-DE a-parameters describe soft, causal deviations in clustering and expansion rates;

a_T = 0@is mandatory.

e Instantons / solitons provide finite-energy localized proto-records that remain stable under
moderate coarse-grain.

No exotic non-Gaussianity or large-amplitude effects required.

Tests & Observables (kept conservative)

e f_NLAlocal = @ + 0(5): no strong exotic non-Gaussianity. [= mature]
e Ymv, N_eff consistent with Planck + BAO / DESI constraints. [® mature]
e Baryonic feedback included in P(k) and lensing fits. [= mature]

e Defect tensions Gy and axion parameters well below CMB / GW / PTA / Lya limits. [= mature]

Falsifiers (Layer-4 demotion triggers)
e Any a-profile violating GW170817 (i.e., a_T = 0 today).
e Any requirement for large | f_NL]|.
e Any defect / axion scenario that overshoots existing constraints.

e Any apparent CWG “signal” that emerges only by ignoring neutrinos / baryons or by mis-fitting
growth data.

Closing line
A whisper in the phases becomes a fold in the form—pressure chooses where the universe first



remembers its shape.
(oIzWo - ovIo)

Layer 5 — Life & Probability

(persistence embodied; low-dissipation paths become living form)

Core idea

Information gradients channel free energy into low-dissipation, form-keeping paths. In the real world,
these “information gradients” are biochemical, physical, and ecological free-energy landscapes—never
new forces. Life arises where PIW (oIxWo) finds stable, reproducible patterns, and CWG (ovI©) tracks
which adaptive paths persist under coarse-grain.

PIW-CWG framing

e PIW oIzWo: the biochemical and ecological weave—correlated constraints encoded in
molecules, environments, and interaction networks.

e CWG 9ovIo: evaluates which adaptive routes remain durable under perturbation.

e Unified: life is persistence expressed through matter following the lowest-damage, lowest-waste
paths available.

String / Holo / EFT guardrail

Non-equilibrium thermodynamics under standard quantum and statistical mechanics, respecting:
e unitarity
e holographic entropy constraints
e generalized-entropy monotonicity (GSL / QNEC / QFC)

Nothing in this layer invokes ® or modified gravity. Biology remains chemical.
[= mature]

Thermodynamic-length view A

Thermodynamic length defines a Riemannian metric on control space; geodesic protocols minimize
excess work. For living systems, this describes:



e minimal-damage adaptation
e efficient metabolic adjustments
e resource-constrained stability

Use as intuition, not as a new law.
[A suggestive]

Micro — macro bridging (all standard physics)
Jarzynski / Crooks
Fluctuation theorems link microscopic work distributions to equilibrium free-energy differences. Verified
in:
e single-molecule pulling

e enzymatic cycles

e optical-tweezer setups

[ mature]

Finite-time thermodynamics
Thermodynamic uncertainty relations (TURs) and speed-limit inequalities bound:

e precision vs. dissipation
e speed vs. entropy production
e accuracy vs. energetic cost
These define the speed limits of reliable biochemical computation.
[= mature]

Clarity guard (biology)
Everything is biochemical. Information gradients = chemical potentials, reaction networks, ecological
flows. ® is a bookkeeping term in GR contexts, not a driver of life.

Controls (non-negotiable)



e CPT and locality preserved.

e (QNEC/QFC respected.

e No superluminal effects.

e No sub-Landauer irreversible cycles.

e Conservative priors used when claiming biological “efficiency.”

e No hidden modified-gravity or nonlocal signaling.

[® mature]

Formal framing (non-equilibrium capsule)

e Stochastic thermodynamics: trajectories carry work, heat, and entropy; integral fluctuation
theorems constrain ensembles. [® mature]

e Thermodynamic length: excess-work metric; geodesics correspond to minimal-dissipation
protocols—useful for analyzing adaptation. [ A suggestive]

e TURSs / speed limits: trade-offs between speed, precision, and entropy production across
molecular motors, proofreading, sensory networks, and metabolic control. [= mature]

Tests & Observables

e Single-molecule and enzyme experiments satisfy fluctuation theorems. [= mature]

e Adaptation trajectories often track near-geodesic control paths. [ A suggestive]

e TURs and speed limits validated in motors, proofreading, signaling. [= mature]

e Biochemical memory and epigenetic marks obey Landauer-cost limits. [= mature]

Falsifiers (Layer-5 demotion triggers)



e Any biological computation or adaptation protocol beating Landauer, TURs, or speed limits
without hidden costs.

e Any requirement for ®, modified gravity, or nonlocal signaling.

e Any demonstrated sub-Landauer irreversible cycle.

e Any non-equilibrium behavior requiring violations of unitarity or GSL.
Closing line

Life persists by spending energy where it counts least—on paths that bend but do not break the form.
(oIzWo - ovIo)

Layer 6 — The Witness / Self-Awareness
(information reflects upon itself; internal models arise within lawful limits)

Core idea

Complexity growth plus stable memory can produce internal models. “Witnessing” means a system
builds predictive, compressed representations of its own trajectories and inputs. This is fully
epistemic—no microstate readout, no panpsychism, no exotic physics. Self-awareness is model-building,
nothing more.

PIW-CWG framing

e PIW oIzWo: provides the structured weave—redundant, durable correlations from which
predictive models can be constructed.

e CWG 9vIo: ranks which internal models persist under perturbation and coarse-grain—the ones
that compress best and predict reliably.

e Unified: a “witness” is simply a persistence-stable self-model.

String / Holo / EFT alignment
(all metaphorical, not literal)

e Complexity metaphors: complexity = volume / action proposals motivate soft upper bounds on
model-building difficulty. Qualitative constraints, not identities. [ A suggestive]



e Relational / quantum reference frames: all states and records are frame-relative. Witnessing is
relational, not absolute; no God’s-eye access to microstates. [=/A ]

e Code-like entanglement substrates: error-protected or structured entanglement can support
stable internal models within ordinary EFT guardrails. [ A suggestive]

Metrics (witness score, A)
e Prediction error: lower held-out negative log-likelihood (NLL) = better internal model.
e MDL / compression: shorter (model + residuals) = more concise, persistent self-model.

e Causal states (e-machines): minimal sufficient predictive states form a quantitative “witness
substrate.”

e Complexity cadence: circuit depth / gate-count or volume/action analogies as intuitive
proxies—but never a literal measured law.

Controls & clarity guards

e Strictly epistemic: no microstate decoding beyond quantum limits.
e No “® = consciousness”, no new forces, no nonlocal signaling.

e (QNEC /QFC respected; generalized entropy monotonicity intact.

e Locality, CPT,and c_T = c (from GW170817) preserved.

e No sub-Landauer or exotic computation channels.

Everything remains within standard quantum / statistical mechanics.

Formal framing (witness capsule)
A system “witnesses itself” to the extent that an internal model:

1. Compresses its sensorimotor / effective input—output stream (MDL).



2. Predicts future inputs with low held-out NLL.
3. Remains robust under coarse-grain or perturbation.

4. Maintains consistency within its reference frame (relational).

All witnessing is relative. There is no absolute observer.

Tests & Observables

e Improved MDL / NLL performance for internal models. [=/ A ]
e Robustness under coarse-graining (persistent self-model signals). [ A ]
e Ablation studies: remove model components = prediction worsens (1 NLL). [= mature]

e No dependence on ¢ or any nonlocal / superluminal mechanism. [=]

Falsifiers (Layer-6 demotion triggers)
e Any claim of microstate readout, panpsychism, or “consciousness = ¢”.
e Any internal model requiring superluminal communication or modified gravity.
e Any use of complexity—volume/action as a literal measured equality.
e Internal-model performance that violates Landauer, QNEC / QFC, or entropy bounds.
Closing line
A witness is a model that keeps its promises—compress more, predict better, and do it without breaking

the rules.
(oIzWo - ovIo)

Layer 7 — Collapse & Renewal

(thresholds and re-wiring; when systems reorganize without losing the ledger)



Core idea

At phase changes and dynamical thresholds, systems rewire their entanglement networks. Geometry,
correlations, and records reorganize, but the fundamental ledger remains intact: area laws hold,
generalized entropy does not decrease, and all renewal processes stay unitary. Collapse is not
destruction—it’s a re-tiling of information.

PIW-CWG framing

PIW oIxWo: tracks the structured correlations that survive the transition.
CWG ovIe: ranks which rewired configurations remain stable after the jump.

Unified: renewal events preserve memory while changing its organization.

String / Holo / EFT alignment

Extremal-surface “hops”: RT / QES surfaces can jump discontinuously across transitions;
entanglement wedges re-tile while unitarity and area-law constraints remain satisfied. [ A — =]

Topology change (constrained): only allow transitions obeying topological censorship and QNEC
/ QFC. No traversable shortcuts without lawful negative-energy bookkeeping. [ =]

Soft sector at infinity: soft theorems / soft hair encode conserved charges at null and spatial
infinity, preserving a global ledger through collapse and renewal. [ A ]

Kibble-Zurek scaling: crossing a critical region at finite rate imprints predictable defect / cluster
densities—useful as a template relating collapse speed to renewal patterns. [= lab - A
astro]

Controls & guardrails (non-negotiable)

Strict QNEC / QFC compliance across all transition narratives.
Generalized entropy must not decrease (GSL respected).
Classical horizon steps obey AA = 0.

All export channels (radiation, mixing, evaporation) remain unitary.

Gravitational-wave speed c_T = ¢ (GW170817).



e No superluminal or uncertainty-violating mechanisms.

e No topology change without allowed negative-energy accounting.

Operational capsule (compact-object renewal)

e Classical threshold — ringdown: BH / NS mergers cross nonlinear thresholds, then rewire
geometry through quasinormal-mode ringdown. Final mass/spin/horizon area match conservation
and area-theorem expectations.

e Ledger view: information is redistributed across
o near-horizon structure,
o emitted radiation,

o soft sectors at infinity,
without loss or duplication.

e Phase-transition analogue: as in entanglement-wedge re-tiling, collapse events reorganize
domains unitarily. Late-time evolution is calm and ledger-consistent.

Tests & Observables

e GW spectroscopy coherence across inspiral — merger — ringdown. [=]
e Horizon area checks with AA = 0. [#]
e Searches for GW memory effects tied to soft-charge conservation. [ A ]

e Lab Kibble-Zurek scaling as sanity checks for transition dynamics. [=]

Falsifiers (Layer-7 demotion triggers)

e Anyobserved AA < 0 beyond experimental error.

e Any QNEC / QFC violation where they should hold.



e c_T = c orany birefringent/ superluminal tensor modes.
e Quasinormal-mode inconsistency with mass/spin balance laws.
e Topology-change proposals lacking legal negative-energy accounting.
Closing line
When a system crosses a line, it doesn’t forget—it rewires. The ledger stays balanced, the area grows,

and the music shifts to ringdown.
(oIzWo = ovIo)

Layer 8 — Data Aggregation & Fitting
(patterns across scales; topology tracks the universe’s persistent structure)

Core idea
Quantify the cosmic web’s shape, evolution, and correlations using rigorous, topology-aware summaries

under strict statistical hygiene. All tools are = (mature), but any CWG-specific interpretations remain A
until they survive full null-testing and multi-survey cross-checks.

PIW-CWG framing

e PIW oIzWo: defines the large-scale “weave”—redundant correlations that survive coarse-graining
(filaments, voids, knots).

e CWG 9ovIo: evaluates which topological features persist across redshift, noise, masks, and
tracers.

e Unified: topology measures the durability of structure—what the universe remembers.

String / Holo / EFT hooks A

Only explore string-motivated priors (tiny axion fractions / couplings, light strings) or holography-inspired
compressions (area / entanglement-like summaries) at:

e small amplitudes
e conservative priors

e full null constraints



No CWG claim is allowed to depend on these without clearing all null suites.

Tooling = (mature)

Topological descriptors

e persistent homology (Betti curves, barcodes)

e Minkowski functionals (V9..V3)

Applied to density fields, WL maps, CMB K, HI surveys.
Classical stats

e 2pt/3pt:C_2, E(r), bispectrum

e wavelets / needlets

e information geometry: Fisher—Rao metric, natural gradients

Pipelines
e HEALPix — masks — pseudo-C_® / MASTER
e simulation-based covariances

e shrinkage + Hartlap / Anderson corrections

Blinding
e cosmology shifts

e shear / photo-z blinding when relevant

Hygiene & splits =
e Pre-register maps, masks, features, and sky splits.

e No spatial leakage; no “hunting” after looking.



e Use jackknife, hemispheric, cadence, and patch splits.
e Run phase randomization, coordinate scrambles, unphysical rotations.
e Maintain a null suite: ACDM, + foreground-only, + tiny 3 toggles.

e Publish all outcomes.

Reporting =
e Quote A1nK (Bayes factors) with explicit priors and sensitivity maps.
e Posterior predictive checks (PPC), simulation-based calibration (SBC).

e Correct for multiple testing (Bonferroni / permutation).

e Visualize degeneracies using information-geodesic distances between modes:
>mv, N_eff, f_NL, feedback, axion /3, Gy, ...

Controls =

e Always marginalize Xmv and N_eff.

Include baryon-feedback nuisance terms.

Keep | f_NL| small unless testing it explicitly.

Enforce E/B separation, dust / foreground nulls, and scan-synchronous controls.

No CWG interpretation allowed unless the null suite stays clean.

Tests & Observables A (for CWG relevance)
e Cross-validate topology summaries across surveys (WL x CMB-k x HI x LSS).
e Require barcode / Minkowski stability under noise, masks, and beam variations.

e Demand persistence of features under null / rotation tests and realistic sims.



e Ensure AlnK is robust to priors and not driven by a contaminated band.

Falsifiers (Layer-8 demotion triggers)
e Any “signal” that disappears under scrambles, rotations, or null maps.
e AlnK dominated by prior choices or single problematic multipoles.
e Non-reproducible topology features across surveys / splits.
e Failure under trial-factor corrections or PPC / SBC diagnostics.
Closing line
Measure the shape of the web without fooling yourself—blind first, fit later, and let topology speak only

after the nulls do.
(oIzWo - ovIo)

Layer 9 — Thermodynamic Consistency

(align with the Second Law; persistence requires net entropy export)

Core idea

Persistence flows are one-directional under coarse-graining. Renewal requires net entropy export
into legitimate sinks. All processes remain unitary; all bookkeeping is explicit. CWG never
provides “free order” — it only tracks how systems stabilize patterns while paying the required
thermodynamic cost.

PIW-CWG framing

e PIW oIzWo: identifies structures that resist coarse-grain.
e CWG ovIo: ranks which structures remain stable given the entropy they must export.

e Unified: nothing persists unless it pays for its memory in entropy.




String / Holo / EFT alignment =

Generalized Second Law (GSL)
Impose GSL via area bounds and generalized-entropy formulation.
No process may cause S_gen to decrease.

Monotone checks
Use c (2D) or a (4D) as RG / holographic monotones.
® = k-I remains atiny bookkeeping perturbation and cannot flip the sign of any monotone.

Energy-condition checklist =
e ANEC/ SEC / DEC used as diagnostics in classical regimes.
e (QNEC/QFC applied in quantum regimes.

e Any CWG effect must live strictly inside these envelopes.

Entropy-production accounting =
e Track internal entropy production and exported entropy.
e Require non-negativity under coarse-graining.
e Explicitly list sinks: radiation, particles, mixing processes, horizons.

e No vague “the universe absorbs it.” All channels must be named.

Cross-link to Layer 1 (geometry connection)
e & affects geometry only at 0(k), via second-derivative structure in I(x).
e ® never provides energy; it is never a hidden engine.

e No free energy from informational terms — only lawful stress—energy.




Cosmic Off-Gassing Ledger (PIW-CWG Audit Tool)

Purpose

A concrete checklist identifying where systems dump entropy and where records are created, so
persistence claims can be quantitatively audited.

Planets

e In/out channels: solar flux, geothermal heat, atmospheric escape.

e Records: isotopes, exosphere profiles, surface chemistry, heat flow.

Stars
e Outflows: photons, winds, neutrinos.

e Records: spectra, helioseismology, mass loss, nucleosynthetic yields.

Black-hole systems
e Inflows: accretion, mergers.
e Outflows: gravitational waves, jets, radiation, tiny Hawking leakage.
e Records: orbits, spectra, lensing, ringdown modes, memory effects.
GSL view

Persistence = patterns maintained through continuous net entropy export.
The ledger lists those export routes and their observables.

Controls & Tests =
e Generalized entropy must satisfy AS_gen = 0 (or area-proxy).

e Energy-entropy budgets must close within uncertainties for exemplar systems (stars,
mergers, planets, AGN).

e Null tests: turning off export channels in simulations must eliminate any “extra
persistence.”

Falsifiers (Layer-9 demotion triggers)



e Any mechanism requiring AS_gen < 0 or classical area decrease.

e Any break of unitarity in collapse / renewal processes.

e Any d-coupling yielding net extractable work without a lawful gradient / sink.
Closing line

Nothing persists for free — every pattern that lasts pays its entropy forward.
(oIzxWo = ovIo)

Layer 10 — Simulation & Theoretical Extension

(0 as a living field; controlled toy-model deformations that never break physics)

Notation
0 = ® — same scalar field; O used here to emphasize its role as a tunable dial for simulations. In
all real physical settings, ® = k-I remains strictly a perturbative bookkeeping term.

Core idea

Introduce ® = k-I as a tiny, symmetry-respecting perturbation inside toy codes and
sigma-model / EFT backgrounds. Study how small k-deformations influence reconstruction
quality, redundancy, and stability — without altering actual GR, ACDM, or EFT physics. Methods are
=; any physical interpretation is A until it passes all null and constraint tests.

PIW-CWG framing

e PIWoIzWo: ® / & controls small changes in the informational weave inside toy models.

e CWG 2ovI<: measures how k-shifts affect persistence, redundancy, and stable structure
under coarse-grain.

e Unified: 0 is a dimmer switch for simulated information-geometry, not a modification of
real-world dynamics.

String / Holo / EFT hooks A (metaphors only)

e Implement a light ® in simple sigma-model / EFT backgrounds with small,
symmetry-compatible k.

e Use AdS/ holographic analogies only metaphorically:
complexity growth < broader recoverable regions in code-like maps.



Never treat this as a proven duality.

Data / Physics Co-Tracking Add-ins
Joint scans

e Vary both a-parameters (EFT-of -DE) and k.
e Track MDL, NLL, and wedge proxy W(k, a, R).

e Use k-grids suchas {0, 1e-3, 3e-3, 1e-2}; log stability + constraint margins.

Outputs
{ W, MDL, NLL, stability_flags, constraint_margins }

Controls = (required)
e No B-field terms; respect causal cones.
e Enforcea_T = @todayandc_T = c (GW170817).
e Stability: no ghosts; kinetic terms positive; c_s? > 0; potentials bounded below.
e Entropy / causality: generalized entropy must not decrease.
e (QNEC/ QFC, locality, CPT strictly preserved.

e 0O / ®cannot access or reconstruct microstates; no no-cloning violations.

Equation Box A — Polyakov-I (information-linked)
® = k-I enters as a mild, dilaton-like perturbation to a Polyakov-style action, always 0 (k).
Purpose

e Explore soft geometric deformations in toy worlds.

e Evaluate redundancy + reconstruction under simulated informational tension.



e Never to describe actual gravitational physics.

Toy-Code Harness (dual-loop engine)
Physics loop

1. Choose (G, a, k).

2. Evolve toy dynamics.

3. Compute wedge proxy W(k, a, R).

Data loop

1. Using synthetic / archival maps, compute MDL (k, a) and held-out NLL.

2. Compare stability across k-values.

Expected behavior
e As Kk — 0:recover baseline (k = 0) within errors.
e W may widen only when redundancy / energy budgets justify it.
e Generalized entropy must never drop.

e a-profiles must remain within all growth / lensing constraints (Layers 4 & 8).

Falsifiers (keep — they are excellent)

e Any k producing ghosts, c_s? = 0,orc_T = c.

Any superluminal behavior or acausal cone deformation.

Any W-widening tied to entropy decrease, RT/QES violation, or Page-curve contradiction.

e Any reconstruction implying microstate access or no-cloning violations.

Any k-effects that vanish under blinding / hold-out or require tuned priors.



Closing line

Treat ® as a dimmer switch on geometry — turn it a notch, watch the code breathe, and never
break the rules while you do it.

(oIzxWo - ovIo)

Layer 11 — Bridge to Cosmic Persistence
(lab — cosmos; the same information laws bind both)

Core idea
Black-hole thermodynamics provides the bridge between laboratory information laws and cosmic

dynamics. S o< A, islands + Page curves ensuring unitary evaporation, and gravitational-wave
memory all extend the same principles of persistence from quantum systems to cosmic structure.
PIW-CWG emphasizes that the rules do not change — only the stage does.

PIW-CWG framing

e PIW oIzWo: the cosmic weave — records encoded in curvature, radiation, memory,
lensing, and orbits.

e CWG ovIo: evaluates which of these multi-channel records persist longest and bias later
structure.

e Unified: from lab chips to horizons, persistence prints the same receipts.

String / Holo / EFT hooks (all conservative)
Tiny-tension cosmic-string network (foil)

e Included only as a stress-test channel.
e Amplitudes must remain far below CMB / GW / PTA limits.

e Never promoted to explanation without strong evidence. [ A suggestive]

Neutrinos as long-coherence channels

e Slow decoherence over cosmic distances.



e Use within Zmv / N_eff priors to probe persistence on very large scales.
[# constraints; A application]

Persistence exemplar — GW memory
e Permanent metric offsets after bursts.

e Clean classical imprint of past dynamics.

e Stackable across BBH / BNS catalogs and PTA bands.
[A - =]

Black-Hole “Script” — Observer-Agnostic Proxy Records
A black hole encodes its persistent structure across multiple witness channels:
Curvature (orbits, tides)

e Constrain mass M and spin a_*.

Radiation (spectra, QPOs, polarimetry)

e Constrain spin, inclination, disk geometry, magnetics.

Gravitational waves (+ memory)

e Constrain component masses, final spin, recoil.

e Memory = persistent global “step” in spacetime.

Lensing

e Constrain mass, environment, and strong-field structure.

These channels are objective physical records, convertible into any sensory / analysis pipeline —
no privileged observer required.

Controls & Guardrails (non-negotiable)



AA = 0in all classical steps (area law).

e Unitarity preserved; Page-curve-compatible.

e (QNEC/QFC respected; no generalized entropy drops.

e c_T = c(GW170817); no birefringent / superluminal tensor modes.
e String / neutrino foils allowed only within observational bounds.

e No dependence on exotic or unsanctioned energy sources.

Tests & Observables

e GW spectroscopy coherence across inspiral — merger — ringdown. [=]
e Horizon-area checks: AA = 0 within errors. [#]

e Cross-check EM channels: spectra/ QPOs / polarimetry + lensing — consistent BH script.

[=]

e Foil diagnostics: compare against CMB / LSS / GW / PTA constraints on Gy, Zmv, N_eff. [A]

Falsifiers (Layer-11 demotion triggers)
e Any bridge requiring violation of unitarity, GSL, or area-law monotonicity.
e Irreconcilable mismatches among QNMs, memory effects, and mass/spin balance laws.

e Foil channels demanded at amplitudes contradicting CMB / LSS / GW / PTA priors.

Closing line

From lab chips to horizons, the same receipts print: area tallies entropy, memory leaves a step,
and the book stays balanced.

(oIzWo = ovIo)




Layer 12 — Working Quantum-Gravity Ansatz (WQGA)

(gravity as the cost of maintaining structure)

Core idea

Model the CWG information field I as a weak, dilaton-like background whose second-derivative
structure enters the Einstein equations only at 0(k ). Geometry responds gentlyto V_aV_b I
and OI, with all effects deeply sub-experimental, fully causal, and compatible with EFT,
holography, and all energy conditions.

Equation Skeleton (leading-order, k small)

G ab+Ag_ab=k(T_ab+ T_ab’(l))

T_ab?(l) < V_aV_bl-g_abol+ O(k?

Interpretation:

T_ab”(I) is the same controlled bookkeeping channel introduced in Layer 1, now given a
concrete weak-field ansatz. Amplitude is tiny; no new forces, no new propagation channels, and
no departure from GR tests.

Regime & Symmetry Guards (non-negotiable)
Weak-field / EFT regime

e K is small; linear response only.

e No strong-coupling or large V VI allowed.

Propagation & stability

e c_T = ctoGW170817 precision.
e Scalar sector stable: c_s? > 0; no ghosts.

e Potentials bounded below; no runaway modes.

Holography / entropy



e Generalized entropy non-decreasing (RT/QES + islands).

e (QNEC/QFC respected; no entropy-law violations.

Symmetries / causal structure
e No B-field; no anomaly inflow problems.
e Locality and CPT preserved.

e No superluminal channels; no birefringent propagators.

Cross-Links to Other Layers

e Layer 1: T_ab”(I) is the same informational back-reaction term, now with explicit
second-derivative structure.

e Layers 4 & 10: k variations can be encoded via a-parameters (EFT-of -DE) or Polyakov-I
toy codes; k . 0 restores baseline.

e Layer 11: compact-object tests (area law, QNM balance) tightly bound any deviations.

e Layer 15 (later): WQGA supports the global PIW-CWG eigen-operator picture via weak
informational curvature costs.

Tests & Observables (all conservative, GR-first)

e K - 0 continuity: recover GR exactly as k . 0; no discontinuities.

e PPN & lensing: y = 1 within Cassini-class limits; V VI effects must be orders of
magnitude beneath observational thresholds.

e GW propagation: c_T = c; no detectable birefringence or dispersion; no tensor-speed
anomalies or polarization asymmetries.

e Entropy behavior: AS_gen = 0 in all RT/QES / island setups including WQGA terms.

e Stability scans: k-grid (e.g. {0, 1e-3, 3e-3, 1e-2}) must remain stable withc_s? > 0,
positive kinetic terms, bounded potentials.



Falsifiers (demotion conditions)
e Anyneedforc_T = c or birefringent tensor propagation.
e Any decrease of generalized entropy (AS_gen < 0).
e Any QFC/QNEC violation traceable to V V1.
e Ghosts, instabilities, or strong coupling inside weak-field parameter space.

e PPN/ lensing anomalies produced by V VI terms above current bounds.

Conflicts with BH ringdown, area-increase law, or Page-curve consistency.

Closing line

Treat I as a gentle hand on geometry — the cost shows up in curvature’s bookkeeping, never in a
broken law.

(oIzWo = ovIo)

Layer 13 — Experimental Predictions
(gentle, testable fingerprints)

Definition (B)
B is an achromatic polarization-rotation angle. Estimate B(n") on the sky using EB / TB quadratic
estimators. Methods are = (mature). Any physical claim is A until it survives full null testing.

Candidate Signals
(all must clear null suites before belief)
1. Light’s Whisper (B) — A
o PB(n") co-varies weakly with LSS / void stacks.
o Must be achromatic: a A2 signature after RM removal — Faraday, not CWG.

o Guardrails: use lensing curl w and odd-parity trispectra as systematics screens.



2. Directional Phase — A

o Low-€ CMB /LSS preferred-axis or handedness hints.
o Require post-trials, field-wise p < 0.05 using max-stat / Bonferroni / FDR.
o No hand-picking hemispheres or rotations; use pre-registered splits.

3. Voids as Records — A

o Consistent void-k and void-ISW stacks across surveys with mild phase
modulation.

o kSZ dipoles around voids / filaments track flows; require cross-survey
reproducibility.

4. Pulse Archive (PTA) — A

o Tiny low-€ phase coherence between PTA residuals and massive-galaxy / void
templates.

o Any parity-violating GW rotation / dispersion must be extremely small and
consistent across PTA pipelines (NANOGrav, EPTA, PPTA, IPTA).

5. External fast checks — =

o FRB/ blazar polarimetry: (3 flat across frequency after RM removal.

o Any residual A2 slope — discard as systematics.

Estimators & Pipelines = (mature toolchain)
e EB/TB quadratic estimators for B(n").
e Cross-correlate B with LSS, voids, k.
e AZ-null split enforcing strict achromaticity.
e Lensing curl w + odd-parity trispectra for systematics control.

e Preferred-axis pipelines with permutation, rotation, and max-stat trial corrections.



e Void—k / ISW stackers + kSZ dipole estimators.

e PTA-template cross-correlation with full noise / clock / solar-wind systematics.

Hygiene & Controls = (required for any claim)
e Pre-register: masks, splits, estimators, sign conventions.
e Blind amplitudes / signs; unblind only after passing the null suite.
e Calibrate: pol angle, gains, beams, bandpasses, polarized calibrators.

e Foregrounds: RM removal; dust / synchrotron templates; scrambles / rotations in map
space.

e Priors: marginalize mv, N_eff, f_NL, baryon feedback; control E/B leakage.

Reporting Standards = (no exceptions)

e Quote AlnK (Bayes factors) with priors and sensitivity analyses.

Provide posterior predictive checks and simulation-based calibration (SBC).

Report field-wise p-values after appropriate trials corrections.

Release B, w, axis maps with masks and transfer functions.

Publish a full null suite: ACDM-only, Faraday-only, B-enabled.

Falsifiers (hard, immediate demotion)
e 3 shows A2 dependence after RM removal — Faraday / systematics (not CWG).
e Signals vanish under scrambles, random rotations, or null maps.

e Axis / handedness hints fail post-trials corrections.



e Void/ kSZ | PTA patterns are non-reproducible or exceed allowed tiny amplitudes.

e Any “detection” requiring ignored neutrino mass, N_eff, f_NL, or feedback priors.

Closing line

If the universe whispers, listen across bands, split the nulls, and only trust what survives the
scrambles.

(oIzWo = ovIo)

Layer 14 — Observational Synthesis
(the Universal Persistence Map)

Idea

Unify persistence signatures from laboratory systems, biospheric adaptation, astrophysical
structure, and cosmology on shared causal screens — void shells, the CMB last-scattering surface,
and horizons — to reveal where evidence converges, diverges, or remains silent.

Metaphor note (not literal physics)

Entanglement-wedge diagrams — nested causal regions, domains of dependence, and
reconstruction zones — serve only as intuitive visual aids for how “memory surfaces” layer inside
one another. No AdS/CFT duality is implied.

The Persistence Scoreboard (public ALnK map)

A transparent grid where each testable PIW-CWG claim is summarized with:
e AlnK = +5 — strong support (green)
e AlnK = -5 — strong tension (red)

e |AlnK| < 5 — inconclusive (gray)

Every entry displays:
e priors used
e null suites passed

e alternative models toggled



Model toggles include:

e ACDM baseline
o Faraday-only
o axion—f
o LSS-correlated 3
o screened-modified-gravity

o tiny Chern—-Simons-like term

o noise / foreground nulls

Process & Hygiene = (mature, non-negotiable)
e Pre-register all toggles, priors, masks, and estimators.
e Use max-stat, FDR, and permutation-based trials corrections.
e One-touch reproducibility: scripts and config files uploaded with results.
e Full blinding of sign and amplitude for any -, axis-, or void-related test.

e Publish transfer functions, beam systematics, and selection functions.

Persistence Map (public-facing synthesis)

Purpose

Provide a unified canvas where every persistence signature — from Landauer-limited memory
(Layer 2) to void-ledger structure (Layer 9) to GW memory stacks (Layer 11) to B / LSS correlations
(Layer 13) — is plotted on the same coordinate system with:

e common confidence scales
e shared error bars

e phase-consistent sky masks



e matched summary statistics

Axes

e One axis = scale (lab — bio — stellar — galactic — cosmic).

e Other axis = persistence mode (renewal — mixed — long-tail stability).

A point’s color reflects A1nK; its shape reflects the test family (lab, astro, CMB, void, PTA, GW,
cross-correlations). Null-suite overlays highlight regions where the signal is fragile or vanishes.

Purpose (why Layer 14 exists)
To let evidence, not rhetoric, decide whether persistence forms a unifying pattern across nature.
The public can read the map at a glance:

e where PIW-CWG is supported

e where it is pressured

e where the universe remains undecided

This is the audit sheet of the entire framework — a single transparent canvas spanning all scales.

Closing line
The universe keeps score openly; we just plot the receipts.
(oIzWo = ovIo)

Layer 15 — The Reflective Layer

(conscious renewal across civilization)

Idea

Civilization amplifies persistence by expanding boundary complexity: more sensors, more

models, more archives, more cross-checks. This feedback enters the Weave only as informational
background I — never as a new force, never as a physical modification of dynamics.

All influence is epistemic:
interpretation, decision-making, renewal strategy.

Everything remains inside standard physics:



e Landauer’s bound
e unitarity

e QNEC/QFC

e generalized Second Law

Practice = (the mature, mandatory side)
e Pre-registration: analysis plans, null suites, priors, masks, success criteria.

e Multiple-testing controls: Benjamini—-Hochberg FDR, Bonferroni, permutation-based
max-stat corrections.

e Open artifacts: code, masks, sky catalogs, model configs, versioned with DOIs where
possible.

e Changelog discipline: time-stamped promote/demote decisions, with reasons tied to
evidence or guardrails.

e Ethics & governance: transparency, privacy, non-manipulative communication, clear
boundaries between inference and persuasion.

Add-ins (optional, but tightly bounded)
Controls

e purely informational coupling I — never c_T = c, never superluminal, never
sub-Landauer, never microstate readout / no-cloning violation, never a
generalized-entropy decrease.

Reporting

e a public “Reflective Dashboard” that displays:
— promote/demote history
— versioned code hashes and DOIs
— prior-sensitivity documentation
— null-suite outcomes
— independent-replication slots



Governance

conflict-of-interest disclosures
consent / privacy safeguards
disclosure of Al assistance

“three-guardian” signoff for major public claims, ensuring no one person can unilaterally
declare success.

Falsifiers

any claim requiring violation of unitarity, area law, generalized entropy, or energy
conservation

results that vanish under pre-registered nulls / toggles
manipulative framing or hidden priors

privacy breaches or consent failures

Interpretation

Civilization’s renewal is not power over physics — it is clarity over its own models.

As reflective agents, we fold ourselves back into the Weave by:

improving records
reducing blind spots
publishing failures

auditing persistence claims

refusing to cheat the Second Law

A reflective civilization renews itself by making:

its models public

its tests pre-stated



e and its claims unable to escape accountability

(oIzWo = ovIo)

Testing & Evidence Shelf

(program, not promises)

The shelf tracks where PIW-CWG meets the real universe.
Every item is testable, null-hardened, and bounded by GR + ACDM + EFT, QNEC/QFC, unitarity,
and generalized-entropy monotonicity.

COSMIC DOMAIN (Layers 4, 8, 11, 13)

e Low-€ CMB parity / birefringence (Layer 13):
Search for tiny, achromatic EB/TB/B(n") signatures with strict A2-null tests (rules out
Faraday) and full trials correction.

e \Void topology & lensing (Layers 8, 13):
Persistent homology (Betti curves, barcodes) + Minkowski functionals on voids and

K-maps to test “Voids as Records.”

e Bulk-flow coherence vs pulse axes (Layers 4, 13):
Cross-check large-scale flows with conservative pulse/phase templates derived from
directional persistence gradients.

e GW memory stacking (Layer 11):
Use BBH / BNS mergers + PTA band to detect gravitational-wave memory — a clean,
classical persistence imprint tied to the BH ledger.

FIELD / PARTICLE DOMAIN (Layers 1, 11, 12, 13)

e Axion / dark-photon birefringence:
Check for tiny, frequency-clean rotations after RM removal.

e Parity-violating CS-like traces:
Bound any odd-parity gravity signatures in GW / EM channels.



¢ Information-stress back-reaction (T"{(I)}_{pv}):

Bound V VI contributions using PPN, lensing, and ringdown data (WQGA regime; k small;
sub-Cassini).

COMPLEX / BIOLOGICAL / COGNITIVE
(Layers 5, 6,7, 9, 14, 15)

e Thermodynamic-length adaptation:
Test whether real systems follow near-geodesic, minimal-dissipation control paths
consistent with stochastic thermodynamics.

e Predictive-processing signatures:
Measure whether internal models improve compression / prediction (MDL / NLL) without
requiring exotic physics.

e Fracton-like subsystem constraints:
Probe constrained dynamics in networks as structured persistence, strictly within known
many-body rules.

METHOD (ALL LAYERS)
e Pre-registered axes, masks, estimators, outcomes.
e Full trials correction: Bonferroni, FDR, max-stat.
e Null simulation envelopes: scrambles, rotations, phase randomization.

e Honest power accounting: if the data cannot see it, we cannot claim it.

APPENDIX A — Model-Comparison Scoreboard
(Template)

COSMIC (Layers 4, 8, 11, 13)

e Low-2 CMB B-estimators: EB/TB/B(n" ), achromaticity enforced, RM removed.



e Void topology & lensing: Betti/lbarcode + Minkowski functionals across WL x k x LSS.
e Bulk-flow vs pulse axis: compare flows with pulse / phase templates under nulls.

e GW memory: stack BBH / BNS / PTA; require AA = 0 and coherent QNM balance.

PARTICLE / FIELD (Layers 1, 11, 12, 13)
e Axion / dark-photon rotation: tiny, frequency-clean 3 after RM removal.
e CS-like odd-parity traces: GW/EM limits kept below Planck—ACT—SPT bounds.

e Information-stress (T*{(I)}): V VI bounded via PPN, lensing, ringdown (WQGA).

COMPLEX / BIO / COGNITIVE (Layers 5, 6, 7, 9, 14, 15)

e Thermodynamic length: biological / electronic adaptation near minimal dissipation.
e Predictive processing: better MDL / NLL — stronger internal model; no exotic channels.

e Fracton-like constraints: subsystem constraints mapped to many-body rules; no ®-drivers.

METHOD (ALL)

e Pre-registration, blinding, masks.
e Bonferroni/ FDR / max-stat.
e Null envelopes + scrambles / rotations.

e Honest power accounting.

NOTATION (readers’ reference)

e I(x):information field (phenomenological, dimensionless).
e ®&(x) = k I(x):dilaton-like bookkeeping background (WQGA).

e k: small dimensionless coupling; k — 0 recovers pure GR.



e B(n"): sky-direction polarization rotation (achromatic).

e w: lensing curl mode.

e w(z): dark-energy equation-of-state.

e [DL: minimum description length.

e (QNEC/QFC/ANEC/SEC/DEC: energy-condition set.

e a_K, a_B, a_M, a_T: EFT-of-DE parameters (a«_T = 0 today).
e ACDM: baseline cosmology.

e AlnK: Bayes-factor log-evidence.

Tiny, Testable Reading

(“brain-web” intuition test)

If information gradients favor the cosmic web, parity / phase proxies (B, w), kSZ flows, and FRB
dispersion measures should co-vary with filament structure.

Test

e stack along filament spines
e demand A2-null behavior
e compare against randomized sightlines

e require multi-instrument replication

A tiny, causal “storm-has-a-direction” test — QNEC/QFC and area-law safe.

Notation-Free Glossary

e Information background: a gentle bookkeeping field for how and where records persist.



e Bit-threads: intuitive picture where maximal information flow is capped by area.
e Relative entropy / modular energy: positivity that ties information to energy conditions.

e Generalized Second Law (GSL): horizon/screen area-entropy + exterior entropy never
decreases.

e Learning rate: a non-negative measure of prediction improvement by observers.

WQGA Effective Source (PIW-CWG Ansatz)

G_{pv} = 8wG T{(1)}_{uv}

T} {uv} = (k/8WG) (-2 V_pV_vi+g {pv}ol)

o=g™aB} V_aV_B

Interpretation
Gradients of the information field I (x) provide a tiny, unitary, parity-even curvature source.

e Zero when I is uniform.
e Kk small — always within GR + ACDM + EFT limits.

e No superluminal paths, no entropy violations.

(oIzWo - ovIo)
Persistence = geometry informed by durable records.

Sources & Credits

(foundational work informing PIW-CWG guardrails)

e General Relativity: Einstein (1915); MTW; Wald; Carroll.



e Quantum Energy Conditions: QNEC/QFC — Bousso, Fisher, Koeller, Leichenauer, Wall.

e Holography & RT/QES: Ryu-Takayanagi (2006); Hubeny—Rangamani-Takayanagi;
Almheiri-Engelhardt—Marolf-Maxfield (islands / Page curve).

e EFT of Dark Energy: Gleyzes—-Langlois—Piazza—Vernizzi; Bellini-Sawicki (a-parameters).
e GW constraints: LIGO/Virgo/KAGRA; GW170817 light-speed test.

e Thermodynamic length / stochastic thermodynamics: Crooks, Jarzynski, Sivak & Crooks,
Seifert.

e Persistent homology & topology: Edelsbrunner, Zomorodian, Carlsson.
e Predictive-processing & MDL: Hinton, Friston; Rissanen (MDL).

e Cosmic topology / CMB methods: Planck Collaboration; ACT; SPT; DESI.

¢ All PIW-CWG formulation: (Charles Carroll) + Astra as co-architects, designed for full
compatibility with Eidometry / E-Cat.

* Samuel Marchese-Ragona — Eidometry:
Non-Equilibrium Information Geometry, E-Category, Recursive Viability Structures, Contrast
Dynamics, Soliton-based Stability.

¢ B. “Tifinchi” Taylor — Oscillation/Root-Family Framework:
Oscillation Converter, Root-Family Dimensional Emergence, A-Branch Symmetry, Prime-Indexed
Progressions & Stability Diagnostics.
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