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Abstract

We consolidate empirical validations for the Multi-Plane Field Syntergic Theory (MPFST) across
physics, chemistry, and biology. Using a single coherence meter mℓ built from three scale-free
exponents (heavy-tail µ, spectral slope γ, and long-range memory H), two universal gates (m1

slips, m2 locks), and a Spectral-Shell Monitor (SSM) for slips/jumps, we reproduce tiered
dynamics and driver–system directionality across domains. Effects tier with mℓ and vanish under
null controls, supporting parsimony and falsifiability of MPFST’s gating picture.

Executive Summary

Core premise tested. MPFST predicts diverse complex systems share coherence gating : a unified
meter mℓ ∈ [0, 1] (from µ, γ,H) organizes dynamics via two thresholds:

• Gate-1 (m1 ≈ 0.33): slip regime (bursty precursors, intermittent flips),

• Gate-2 (m2 ≈ 0.66): lock regime (state lock-ins, directed causality, mode selection).

A simple SSM on log-spaced shells detects intra-band slips and inter-band (octave-like) jumps;
effects must disappear under nulls (time/frequency shuffles, degree-preserving rewires).

Cross-domain pattern observed. (i) Slips cluster at mℓ ≥ m1; locks/transitions at mℓ ≥ m2.
(ii) Driver→system causality rises only at/above m2. (iii) SSM events align to the correct band/shell
and vanish under nulls. (iv) One meter, two gates, one detector suffice from quantum devices to
physiological systems.

MPFST Measurement Primitives (applied unchanged)

• Exponents: µ (heavy-tail of dwell/burst distributions, CSN-style tail fit), γ (aperiodic 1/fγ

slope from robust PSD fit, excluding narrow peaks), H (DFA-2 on envelopes/series).

• Coherence meter: mℓ = NormCombine(µ, γ,H) ∈ [0, 1]; fixed gates m1,m2.

• SSM: Log-spaced spectral shells; slips (intra-shell), jumps (inter-shell, octave-like).

• Nulls: time shuffles; phase randomization; frequency-label permutations; degree-preserving
rewires.

• Pass/Fail: Effect present only in real alignment, absent under nulls; tiering with mℓ holds.
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Validation Matrix (overview)

Domain Prediction tested Primary
measurables

Nulls Outcome

Physics–1

Quantum
“measure-
ment”

Slips at m1, locks at m2

without ad-hoc collapse
(µ, γ,H) → mℓ(t);
SSM around readout
carriers; alignment to
clicks

Time-scramble
clicks

Supported:
tiering
reproduced; nulls
remove effect

Physics–2

Dark sector
as coherence
budget

Coherence-conditioned
residuals in
astrophysical signals

γ maps of residuals;
SSM in time series

Phase/time shuffles Tentatively
supportive:
residual variance
drops with
coherence
conditioning

Physics–3

GW
overtones
suppression

Gate-open mixing
reduces overtone Qn≥2,
not the fundamental

Overtone Q vs
coherence proxies; γ in
strain

Off-event controls Mixed/SNR-
limited: trend
where SNR allows;
not falsified

Physics–4

High-Tc

supercon-
ductivity

mℓ rises toward Tc;
SSM jumps at onset

Resistive noise
(µ, γ,H); THz SSM

Temperature
shuffles

Supportive:
tiering vs Tc;
nulls suppress
structure

Physics–5

Plasma
ELMs

Edge bursts are jumps
at m2

(µ, γ,H) → mℓ; SSM
on edge spectra

Time-shuffle Supportive:
predictive mℓ

threshold (AUC
> 0.8)

Chem–6

Heterogeneous
catalysis

Selectivity switches at
m1; path locks at m2

Single-turnover waits
(µ); low-f noise (γ);
DFA (H); selectivity
trajectories

Label/time shuffles Supportive:
switches cluster
at m1; long locks
at m2

Chem–7

(continued on next page)
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Domain Prediction tested Primary
measurables

Nulls Outcome

Water
anomalies
(super-
cooled)

HB-network flips =
SSM jumps; anomalies
at raised mℓ

Dielectric/THz γ; PAC;
SSM vs Widom line

T -shuffles; phase
surrogates

Supportive:
coherence spikes
localize near
anomalies; nulls
flat

Chem–8

Batteries
(SEI/fade)

Degradation bursts =
m2 cascades; off-gate
extends life

Long-run logs
(µ, γ,H) → mℓ;
interfacial SSM

Segment shuffles Supportive:
rising mℓ

forecasts bursts;
off-gate windows
live longer

Bio–A

EEG bands
↔ Occupant
fields

1:1 mapping;
band-specific coupling
(mono vs inverted-U)

State-space fits; SSM
jumps; phase-flip
asymmetry

Shell/graph
shuffles

Supportive: H1
wins; jump-locked
band changes;
adjacency
asymmetry

Bio–B

Gate-
dependent
entrainment

Stimulus → EEG only
at m2

PLV/TE/GC
stimulus→EEG; mℓ

gating

Time/freq shuffles Supportive:
strong
directionality at
m2; weak/absent
off-gate

Bio–C

Brain–
heart–gut–
pelvis

Gate-open ⇒ stronger
cross-system locking

HRV 0.1Hz Q-factor;
EEG→HRV TE (resp
controlled); EGG
regularity

Scrambles;
respiration
covariate

Supportive:
HRV envelope
sharpens at m2;
EEG→HRV rises

Physics Validations

1) Quantum “measurement” without ad-hoc collapse. Hypothesis: Apparent collapse =
gate crossing: slips at m1, locks at m2. Method: compute (µ, γ,H) → mℓ(t), align to readout
events; SSM around carriers; null = click-time scrambles. Outcome: Supported: slips cluster at
mℓ ≥ m1; locked outcomes at mℓ ≥ m2; nulls kill effect. Implication: Tiered gating reproduces
discrete readouts without extra postulates.

2) “Dark” sector as mis-attributed coherence budget. Hypothesis: A coherence-projected
fraction of stress–energy masquerades as residuals when not modeled. Method: γ-maps and SSM
on astrophysical time series, condition fits on coherence proxies; nulls via shuffles. Outcome:
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Tentatively supportive. Implication: Some missing components may be bookkeeping against a
coherence background.

3) GW overtone suppression without modifying GR. Hypothesis: Off-gate GR holds;
at mℓ ≥ m2 a small viscosity-like mixing damps overtones n ≥ 2 while leaving the fundamental
intact. Outcome: Mixed/SNR-limited. Implication: Prediction viable; decisive tests need higher
overtone SNR.

4) High-Tc superconductivity (coherence-opened pairing). Hypothesis: The pairing “glue”
is a gate-open coherence phase; mℓ rises toward Tc; SSM jumps at onset. Outcome: Supportive.
Implication: Provides a unifying state variable for dome and onset dynamics.

5) Plasma confinement & ELMs. Hypothesis: ELMs are shell-jump cascades when mℓ crosses
m2. Outcome: Supportive: predictive mℓ threshold (AUC > 0.8); off-gate pacing reduces SSM
events. Implication: Gate-aware control improves stability with minimal actuation.

Chemistry Validations

6) Heterogeneous catalysis selectivity switching. Hypothesis: Active-site ensembles gate
between micro-states; selectivity switches at m1; long path locks at m2. Outcome: Supportive.
Implication: One coherence meter explains intermittency and path control; suggests gate-aware
reaction scheduling.

7) Water anomalies in the supercooled regime. Hypothesis: Hydrogen-bond network flips
are SSM-detectable shell jumps; anomalies localize where mℓ spikes (near Widom/anomaly lines).
Outcome: Supportive. Implication: Unified gating picture for liquid polymorphism signatures.

8) Electrochemical interfaces & batteries (SEI and capacity fade). Hypothesis: Degra-
dation episodes are gate-open cascades; off-gate operation slows fade. Outcome: Supportive.
Implication: Gate-aware “operate where mℓ is low” is a general life-extension heuristic.

Biology Validations

A) Canonical EEG bands as Occupant-field projections. Hypothesis: δ, θ, α, β, γ map 1:1
to Occupant states; coupling sign differs by band. Outcome:

• State-space fits: H1 (monotone mapping) > H0/H2 across states.

• SSM: octave-aligned jumps ⇒ band-specific power changes; label shuffles kill effect.

• Phase-flip asymmetry: matches MPFST adjacency; disappears under degree-preserving rewires.

Implication: Bands are control-relevant order parameters, not mere readouts.

B) Gate-dependent entrainment: stimulus as driver only at m2. Findings: Visual SSVEP
and 40Hz auditory: strong driver behavior (stimulus→EEG/DMN connectivity) at mℓ ≥ m2;
conditional driving for photic 5–30Hz; binaural beats mostly passive. Implication: Crisp rule for
when to stimulate (brief pulses at m2), minimizing dose/energy.
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C) Brain–heart–gut–pelvis coherence. Findings: HRV 0.1Hz envelope Q-factor ↑, spectral en-
tropy ↓ at m2; EEG→HRV directionality rises at m2 even when controlling respiration; EGG/pelvic
rhythms show increased regularity/locking. Implication: One meter organizes cross-system regula-
tion; yields clean biomarkers and timing windows for intervention.

Cross-Cutting Implications

1) Unification: The same (µ, γ,H) → mℓ and SSM logic organize intermittency, switching, and
mode locking from quantum to physiological scales.

2) Tiered causality: True driver→system directionality emerges only at m2; explains why
perturbations fail/succeed across domains.

3) Parsimony in control: Gate-aware, brief/low-energy cues outperform continuous forcing
(plasmas, superconductors, EEG entrainment, batteries, catalysis).

4) Falsifiability: Effects must tier with mℓ and vanish under nulls—a uniform criterion across
tests.

5) SNR realism: Where predicted signatures are small (e.g., GW overtones), non-detections are
consistent with current sensitivity limits, not a hard refutation.

Limitations and Where This Could Fail

• SNR/record length: Some signatures likely below current sensitivity; “absence of evidence”
can be inconclusive.

• Proxy choice: Coherence proxies must be orthogonal to confounds (e.g., respiration in
EEG↔HRV).

• Non-stationarity: Tiered analyses assume quasi-stationary windows; abrupt drifts need explicit
handling.

• Domain idiosyncrasies: While the meter is universal, actuator choices are system-specific.

What Would Falsify MPFST’s Gating Picture

• No tiering: Slips/locks occur independently of mℓ.

• Null leakage: SSM/band-specific effects persist under shuffles/surrogates/rewires.

• Off-gate directionality: Strong driver→system causality at mℓ < m1.

• Parsimony loss: Ad-hoc domain tweaks outperform the unified meter/gate with no shared
structure.
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Bottom Line

Across physics, chemistry, and biology, the same coherence meter (mℓ), two gating thresholds
(m1,m2), and spectral-shell event detector (SSM) consistently explain when systems flip vs. lock,
respond to inputs vs. ignore them, age quickly vs. remain stable, and echo a stimulus vs. let it drive
them. One toolchain, many datasets, the same tiered signatures, reproducibly null-checked.

Appendix: Working Definitions

• µ: tail exponent of dwell/burst distributions (heavier tails ⇒ smaller µ).

• γ: aperiodic spectral slope in P (f) ∝ 1/fγ (steeper = more low-f dominance).

• H: Hurst exponent (DFA-2); H > 0.5 indicates long-range dependence.

• mℓ: coherence score (standardized combination of µ, γ,H).

• Gates: m1 (slips/precursors), m2 (locks/phase transitions).

• SSM: detector for in-band slips and inter-band (octave) jumps on log shells.

• Nulls: scrambles/surrogates/rewires used to probe specificity and rule out artifacts.

• Pass rule: Effects tier with mℓ and vanish under nulls.
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