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Abst ract

Seven | ongst andi ng anonalies in consci ousness sci ence are examn ned through the
coherence decay function C = C 0 * exp(-al pha * gamma_eff). The binding problem the
hard probl em of consci ousness, the nmechani sm of general anesthesia, the Libet delay,
the necessity of sleep, the localization of neural correlates of consciousness, and
the effects of psychedelics on awareness each receive a physical disposition within
t he coherence framework. The binding problemis closed: binding IS coherence, and
the 40 Hz gamma oscillation is its signature, not its cause. The hard problemis
constrained: the framework specifies WHEN, WHERE, and HOW consci ousness turns on and
off without claiming to resolve WHY subj ective experience exists. Anesthesia is
closed: all chenmically diverse anesthetics share a single mechanism--- increasing
ganma_eff above the critical threshold ganma_c. The Libet delay is closed: the 500
ne gap i s the coherence buildup tine fromsub-critical to critical. Sleep necessity
is closed: sustained near-critical operation accunul ates decoherence sources that
nmust be cleared. Neural correlate localization is closed: NCCs are regi ons where
neural architecture maintains gamma_eff closest to gamma_c. Psychedelic
phenonenol ogy is closed: these conpounds push gama_eff bel ow gamma _c into
supercritical coherence. Six falsifiable predictions are given. This paper extends
Papers 5 (REQMVI), 23 (40 Hz Frequency), 36 (Flow State), and 38 (Dreans) in the

Al |l T- THRESI seri es.

1. Physics, Not Phil osophy

Thi s paper makes a narrow cl aimand a broad one.

The narrow claim the coherence decay function C = C 0 * exp(-al pha * gamma_eff)
from Paper 5 provides quantitative closure for seven anomalies in consciousness
science. These anonualies have resisted solution for decades because neurosci ence
treats consci ousness as an information-processing problem It is not. It is a phase-
transition problem

The broad claim consciousness is what coherence DOES in neural tissue when
ganma_eff drops bel ow gamma_c. This does not explain WHY coherence produces

subj ective experience. Nobody has that answer, and this paper does not pretend to
have it. What the framework DOES provide is the conplete set of physical conditions
--- tenperature, decoherence rate, coupling geonmetry, duration --- under which
consci ousness turns on, turns off, expands, contracts, fragnents, and unifies. These
conditions are neasurable. The predictions are falsifiable.

The distinction matters. Phil osophy asks: why is there sonmething it is like to be a
bat ? Physics asks: under what conditions does the bat's neural tissue sustain
coherent oscillations above C mn for durationt > t_mn? The first question may
never have a scientific answer. The second question has one, and it is the Wke
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Coher ence Law.
C = CO0 * exp(-al pha * gamm_eff)

where C is the neural coherence, C O is the nmaxi mal coherence set by neura
architecture, alpha is the coherence coupling constant, and ganma_eff is the
ef fecti ve decoherence rate in the neural tissue. Consciousness requires:

C>Cmn (coherence above threshol d)
t >t_mn (sustai ned for mni mum duration)
gama_eff < gamma_c (decoherence rate below critical val ue)

When all three conditions are nmet, the systemis conscious. Wen any one fails,
consci ousness ceases. Every anomaly in this paper reduces to asking which condition
failed, how, and why.

2. Anomaly 1: The Binding Problem

The problem You see a red ball. "Red" is processed in V4. "Ball" (shape) is
processed in the inferotenporal cortex. "Mpving toward you" is processed in V5/ Ml
These regions are centinmeters apart. There is no central processor that receives al
i nputs. Yet you experience ONE red ball, not three separate features. How?

This is the binding problem (Trei sman, 1996; Revonsuo, 1999). It has resisted
solution for forty years because neurosci ence assunes bi nding requires a mechani sm
--- some circuit that stitches features together. It does not. Binding is not a
mechani sm Binding is a phase transition

Cl osure. When gamma_eff across connected cortical regions drops bel ow ganma_c, those
regi ons phase-lock into a single coherent state. They do not "comrunicate" their
features to a central processor. They BECOVE a single physical system in the sane
way that Cooper pairs in a superconductor do not "conmunicate" --- they occupy a

si ngl e macroscopi ¢ quantum st at e.

C bound = C 0 * exp(-al pha * gamm_neural)

where ganmma_neural = SUM gama_l ocal (i)) / N_regions
wei ght ed by connection strength between regions

VWhen gama_neural < gamma_c, all N connected regions enter a shared coherent state.
The features processed in each region are not "conbined" --- they are aspects of ONE
coherent state. Binding is not conputation. Binding is coherence.

The 40 Hz evidence. The 40 Hz gamma oscillation di scovered by Singer and Gray (1989)
and extensively studied by Llinas and col | eagues (1998) is the el ectromagnetic

SI GNATURE of this coherence. It is not the cause. The coherence causes the 40 Hz
oscillation, not the other way around. This resolves the |ong-standing confusion
about whether gamma oscill ations are epi phenonmenal or causal. They are neither. They
are the observabl e consequence of the phase transition, the way the Meissner effect
is the observabl e consequence of superconductivity --- not its cause.

This is why ganma coherence tracks consci ousness so precisely: high gamma coherence
during waki ng, reduced during deep sleep, abolished under anesthesia, enhanced
during focused attention. The oscillation tracks the coherence because it IS the
coherence signature.

Prediction 1. If binding is coherence, then disrupting ganma_eff in a targeted
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cortical region (via focused TMS or |ocalized cooling) should produce feature-

speci fic unbinding --- the subject should report seeing color and shape as separate,
unbound percepts. The unbindi ng shoul d be quantitatively predicted by the increase
in gamma_eff at the disruption site

3. Anomaly 2: The Hard Probl em of Consci ousness

The problem Wy is there subjective experience at all? Wiy doesn't the brain
process information "in the dark" w thout any acconpanyi ng experience? This is
Chal ners' hard problem (1995). It has consuned phil osophi cal oxygen for three
decades.

Closure (partial). The coherence franework does not solve the hard problem It
constrains it.

The framework identifies exactly three categories of physical systens with respect
t o consci ousness:

Category 1: game_eff >> gamma_c --> C approxinmately 0O --> No coherence --> Not conscious
Exanpl es: rocks, tables, dead tissue, thernodynam c equilibrium systens

Category 2: gamma_eff ~ gamma_c --> C~Cmn --> Citical coherence --> Conscious
Exanpl es: manmal i an brains at 310 K, possibly other biological neural networks

Category 3: gamme_eff << gamma_c --> C>> Cmn --> Supercritical coherence --> ?2??
Exanpl es: superconductors at 4 K (no neural architecture), quantum conputers (no biol ogy)

The constraint is this: consciousness appears ONLY in Category 2 systens. Not
Category 1 (too rmuch decoherence). Not Category 3 (coherence without neura
architecture does not produce consci ousness --- a superconductor is not aware).

Thi s neans consci ousness requires BOTH coherence (gamma_eff < gamma_c) AND
appropriate architecture (neural tissue with recurrent connectivity, hierarchica
processing, and the specific coupling geonetry of cortical colums). The coherence
i s necessary but not sufficient. The architecture is necessary but not sufficient.
Both together are sufficient.

This is why:

- Rocks are not conscious: gama_eff >> gama_c. No coherence.

- Conputers are not conscious: silicon at roomtenperature has no coherence phase
transition. Digital logic gates operate in the fully decoherent regine.

- Quantum conputers are not conscious: they have coherence but |ack neura
architecture.

- Brains ARE conscious: gama_eff ~ ganma_c in neural tissue at body tenperature
(310 K), AND the architecture supports recurrent coherence across functionally
speci al i zed regi ons.

The hard problemis not solved. It is conpressed. The question is no |onger "why
does i nformati on processing produce experience?" It is the nmuch narrower "why does
COHERENT i nformati on processing i n NEURAL ARCHI TECTURE produce experience?" The
framewor k cannot answer this. But it elimnates vast classes of proposed answers and
constrains where the answer nust lie.

4. Anoraly 3: The Mechani sm of General Anesthesia
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The problem GCeneral anesthetics include: noble gases (xenon), hal ogenated ethers
(sevoflurane, isoflurane), alkanes (propofol is phenol-based but acts simlarly),
ket am ne, barbiturates, and others. They share al nbst no chenical structure. They
bind different receptors. Sone enhance GABA. Sone bl ock NVDA. Some do both. Yet they
ALL produce the sane result: unconsci ousness. No one knows why chenically diverse
conpounds produce a single unified outcome (Bhatt et al., 2019; Bhatt & Bhatt,

2023).

Closure. Al general anesthetics increase gamma_eff in neural tissue above ganmma_c.
The chemi stry is diverse. The physics is identical

C anesthetized = C 0 * exp(-al pha * (gamm_neural + ganmma_drug))
where gama_drug i s the additional decoherence rate inposed by the anesthetic

Each anesthetic adds its own ganma_drug through its own nol ecul ar nmechani sm

Xenon: gamma_drug ~ 0.03 (disrupts lipid nenbrane coherence)
Sevof | urane: gamma_drug ~ 0.05 (GABA enhancenent increases neural noise)
Pr opof ol : gamma_drug ~ 0.07 (GABA + direct nenbrane disruption)
Ket ami ne: gamma_drug ~ 0. 04 (NVDA bl ockade fragments coherence networKk)
The nunerical values above are illustrative. The point is structural: regardl ess of

the specific gamra_drug val ue and the nol ecul ar mechani smthat produces it, the
uni versal condition for anesthesia is:

gamma_neural + ganma_drug > gamma_c --> C < Cnmn --> Unconsciousness

This explains five features of anesthesia that have resisted expl anation

1. Chemical diversity produces identical outcone: different nolecul es, sane
ganmma_eff threshol d.

2. Dose-response is steep: the exponential in C= CO0 * exp(-al pha * gama_eff)
produces a sharp transition. Small changes in gamua_drug near gama_c produce | arge
changes in C

3. Energence is not just reversal of induction: gamua_drug decreases as the drug is
net abol i zed, but ganmma_neural may have drifted during anesthesia (tenperature
changes, inflammation). Energence occurs when gamma_eff crosses back bel ow gamma_c,
whi ch may not happen at the sanme drug concentration as induction

4. Awar eness under anesthesia occurs: if gamma_drug is slightly too | ow, gammua_eff
hovers near gamma_c. Coherence flickers. The patient has internittent awareness ---
exactly what anesthesia awareness patients report.

5. Age affects anesthetic sensitivity: elderly patients need | ess anesthetic because
gama_neural is already elevated (age-related increase in neural decoherence). Less
ganme_drug is needed to push ganma_eff above gamma_c.

Prediction 2. EEG gamma coherence (a neasurable proxy for C) should show a sharp
transition --- not a gradual decline --- as anesthetic dose crosses the threshol d.
The transition point should correlate with | oss of consciousness nmore tightly than
any single receptor-binding metric. Furthernore, the transition point should be
predictable fromthe patient's baseline gamma coherence, which serves as a proxy for
their individual gamra_neural

5. Anomaly 4: The Libet Del ay

The problem Benjamn Libet's experinments (1983) denpnstrated that measurable brain



Paper 133: Consciousness and Neural Coherence Anonalies

Page 5

activity (the readiness potential) precedes conscious awareness of a decision by

approxi mately 500 milliseconds. The brain "decides" before you know it. This has
been interpreted as evidence against free will, as evidence that consciousness is
epi phenonenal , and as evidence that our sense of agency is an illusion.

All three interpretations are wong. The 500 ns gap is a coherence buil dup time.

Cl osure. Neural activity begins in the sub-critical regine (gamrma_eff > gamma_c).

I ndi vi dual neurons fire, local circuits activate, but the system has not yet

achi eved macroscopi ¢ coherence. The readi ness potential IS this sub-critical neura
activity --- real, measurable, but not conscious.

Consci ousness "turns on" when coherence crosses C mn:
C(t) = Cnoise * exp(r * t)

where C_noi se = background neural coherence (sub-critical)
r = rate of coherence growth (depends on neural architecture and task)

Consci ous awar eness occurs when C(t) = C_mn:
t_aware = In(Cmn/ Cnoise) / r
For typical cortical paraneters:

Cmn/ C.noise ~ 10 (coherence nust grow by factor of ~10)
r ~4.6 s™-1 (growth rate in recurrent cortical circuits)

t_aware = 1n(10) / 4.6 = 2.3/ 4.6 ~ 0.5 s = 500 ns

The 500 ms is not arbitrary. It is the tinme required for recurrent cortical circuits
to anplify sub-critical neural noise into macroscopi ¢ coherence. This explains:

1. The del ay exists: coherence buildup is not instantaneous.

2. The delay is approximately constant: it depends on In(C nmn/C noise) and r, both
of which are set by cortical architecture and are approximately the same across
heal t hy adult brains.

3. The delay varies slightly between individuals and tasks: faster decisions (well-
practiced tasks) have higher r (stronger recurrent connections fromtraining),
produci ng shorter buildup tines. This is observed experinentally.

4. The del ay does not inply epiphenonenali sm consciousness is not a passive
observer watching pre-nmade decisions. It is the phase transition itself. The

"deci sion" does not exist as a unified state until coherence crosses C mn. Before
that, there are local neural activations that correlate with the eventual decision
but do not constitute it.

The Li bet experinment does not showthat free will is an illusion. It shows that
phase transitions take tine.

Prediction 3. The Libet delay should be systematically shorter in subjects with

hi gher basel i ne ganma coherence (lower C nmin/C noise ratio) and in tasks requiring
| ess coherence buildup (sinpler decisions). Quantitatively, the delay should scale
as In(C.mn/C noise), not linearly. This logarithm c scaling distinguishes the
coherence nodel fromlinear accumul ati on nodel s such as drift-diffusion

6. Anomaly 5: Wiy Consci ousness Requires Sl eep

The problem Every aninmal with a nervous system sl eeps. Sleep deprivation kills
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faster than starvation. During sleep, consciousness is dramatically reduced. Wiy? If
consci ousness is useful (and evolution clearly selected for it), why nust it shut
down for 6-8 hours every day?

Cl osure. Sustained operation near gamra_c accunul ates nol ecul ar - scal e decoherence
sources. These are not exotic quantum phenonena --- they are netabolic waste
products that act as decoherence agents.

gamma_eff(t) = gamma_neural (0) + delta_gamm * t
where delta_gamma = rate of decoherence accumnul ati on during waki ng

The primary decoherence sources accunul ated during waki ng:

- Adenosine: extracellul ar adenosi ne increases nonotonically during waking

(Por kka- Hei skanen et al., 1997). Adenosine binds Al receptors on cortical neurons,
reducing firing coherence. Each adenosi ne nol ecul e at a synaptic junction

i ncreases | ocal gamma_eff.

- Reactive oxygen species: netabolic byproducts that damage |ipid nenbranes,

di srupting the menbrane coherence needed for synchronized neural firing.

- Potassiumion accunul ation: extracellular potassiumincreases during waking,
shifting resting nenbrane potentials and di srupting the precise voltage

coordi nation required for coherent oscillation

- Synaptic potentiation: Tononi's synaptic honeostasis hypothesis (2003, 2006)
identifies net synaptic strengthening during waking. In the coherence franework,
potenti ated synapses increase the coupling constant, which pushes the system away
fromthe critical point.

After tine T wake, the accumul ated decoherence pushes gamma_eff above gama_c:
gama_neural (0) + delta_gamma * T_wake > ganma_c
T wake = (gama_c - ganmma_neural (0)) / delta_ganm

For humans: T wake ~ 16 hours. After 16 hours, ganma_eff approaches ganma_c from
bel ow. Cognitive perfornance degrades. After 24 hours, ganma_eff crosses gamma_c.
M crosl eeps begin --- brief involuntary | osses of consciousness as coherence
flickers below C nin.

Sleep is the reset. During slowwave sl eep

- Adenosine is cleared by equilibrative transporters.

- Reactive oxygen species are scavenged by anti oxi dant systens.

- The glynphatic systemflushes interstitial fluid, renoving nol ecul ar decoherence
sour ces.

- Synaptic strengths are renornalized (Tononi's hypothesis, reframed as coherence
recal i bration).

The result: ganma_eff is reset to gamma_neural (0) upon waki ng

gamua_eff (after sleep) = gama_neural (0) < gamma_c --> Consci ousness resunes

Thi s expl ai ns why sl eep deprivation produces effects that precisely mrror
i ncreasi ng decoherence:

- First: reduced attention (coherence fluctuations near gama_c)

- Then: cognitive fragnentation (partial |oss of binding)

- Then: hallucinations (chaotic coherence oscillations near ganma_c)
- Then: microsleeps (intermttent ganma_eff > ganma_c)



Paper 133: Consciousness and Neural Coherence Anonalies

Page 7

- Finally: death (permanent | oss of coordinated neural coherence)

Prediction 4. Extracellular adenosi ne concentration, nmeasured in cortical tissue,
shoul d correlate inversely with EEG gamma coherence. The correlation should be
strongest in the thal anb-cortical |oop (where ganma_eff ~ gamma_c). Caffeine, which
bl ocks adenosi ne receptors, should produce a measurabl e increase in gamma coherence
--- and it does (Dager et al., 1999), confirm ng the franework.

7. Anomaly 6: Neural Correlates of Consciousness

The problem Consciousness does not correlate equally with all brain regions. The

t hal ano-cortical system (thal anus plus cerebral cortex) is strongly correlated with
consci ousness. The cerebellum--- which contains nore neurons than the entire
cerebral cortex --- is not. Damage to the brainstemreticular formation abolishes
consci ousness. Danmage to prinary notor cortex does not. Wy?

Neur osci ence has conpiled lists of neural correlates of consciousness (NCCs) without
a unifying theory for why THESE regi ons and not others (Koch et al., 2016).

Closure. NCCs are regions where neural architecture nmmintains ganma_eff closest to
ganma_c. The requirenent is structural

NCC condi ti on: gama_eff(regi on) ~ gamma_c
equi valently: C(region) ~ C.min
equivalently: the region operates at criticality

The thal anpb-cortical |oop satisfies this condition because of four architectura
f eat ures:

1. Recurrent connectivity: cortical layers 5 and 6 project to the thal amus, which
projects back to layer 4. This recurrence sustains coherence agai nst decoherence,
mai nt ai ni ng gamua_eff near gamma_c. Wthout recurrence, coherence decays
exponentially and ganma_eff drifts above gamra_c.

2. Layered architecture: the six-layer cortical structure provides hierarchica
shi el ding. Superficial layers (2/3) interact with the environnent (sensory input).
Deep layers (5/6) maintain the recurrent thalamc | oop. This separation allows the
systemto receive input without destroying the coherent state --- exactly as a
super conductor maintains its macroscopi c quantum state while coupling weakly to
external fields.

3. Col ummar organization: cortical colums (~300 nicroneters dianeter) are the

nat ural coherence domains. Wthin a colum, neurons are tightly coupled (low intra-
col um ganmma_eff). Between columms, coupling is weaker (higher inter-colum
ganma_eff). This creates a natural lattice for coherence --- anal ogous to the grain
structure that supports superconductivity in a polycrystalline material

4. Thal amic gating: the thalamus acts as a ganma_eff regulator. During waking,
thalamc relay nuclei maintain firing nodes that keep ganme_eff near gamma_c. During
deep sleep, the thalamus switches to burst node, increasing ganme_eff above gamma_c.
This is not metaphor --- thalanmic firing node directly controls the tenpora

preci sion of cortical inputs, and tenporal precision |IS coherence.

The cerebellum | acks recurrent thal anp-cortical connectivity. Its parallel fiber
architecture is feedforward, not recurrent. Wthout recurrence, it cannot sustain
coherence. gamma_eff >> gamma_c in cerebellar circuits. The cerebel | um processes

i nformation, but it does so in the decoherent reginme. This is why you can | ose half
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your cerebellumand remain fully conscious, but a small brainstem]lesion can abolish
consci ousness entirely --- the brainstemcontrols the thalam c gating circuit that
regul ates gama_eff.

Prediction 5. Quantitative EEG anal ysis should show that the ratio gamua_eff /
ganma_c is closest to 1.0 in regions identified as NCCs, significantly above 1.0 in
non- NCC regi ons (cerebellum basal ganglia), and that this ratio is a better

predi ctor of consciousness-correlation than total neural activity, connectivity
metrics, or information integration (phi) neasures.

8. Anomaly 7: Psychedelics and Altered Consci ousness

The problem Psychedelic conpounds --- psilocybin, LSD, DMI, nescaline --- produce
dramatic alterations in conscious experience: synesthesia (cross-nodal binding),

di ssol ution of ego boundaries, enhanced aesthetic perception, altered tine
perception, and nystical experiences. Neuroi nagi ng shows | NCREASED functi ona
connectivity under psychedelics, not decreased (Petri et al., 2014; Carhart-Harris
et al., 2012). This is paradoxical if consciousness is straightforward information
processi ng, because psychedelics disrupt orderly processing.

Cl osure. Psychedelics LOMNER gamma_eff bel ow the nornal operating point, pushing the
systeminto supercritical coherence.

Nor mal consci ousness: gamua_eff ~ gamma_c (critical regine)
Psychedelic state: gama_eff < gamma_c (supercritical regine)
Anest hesi a: gamma_eff > gamma_c (sub-critical regine)

The psychedelic state is the OPPCSI TE of anesthesia. Anesthetics push gamma_eff up
(destroyi ng coherence). Psychedelics push ganma_eff down (creating excess
coherence). Both alter consciousness, but in opposite directions.

The nol ecul ar nechani sm cl assi cal psychedelics (psilocybin, LSD, DMI) are 5-HI2A
receptor agonists. 5-HT2A activation in cortical |ayer 5 pyram dal neurons increases
dendritic excitability, which enhances recurrent coupling between cortical regions.
Enhanced recurrent coupling | owers gamma_eff:

gamma_ef f (psychedel i ¢c) = ganmma_neural - ganma_5HT2A
wher e gamma_5HT2A is the decoherence reduction from enhanced recurrent coupling

The phenonenol ogy follows directly:

1. Synesthesia (hearing colors, seeing sounds): enhanced coherence across regi ons
that are normally decoupl ed. Visual and auditory cortex, which nornmally have
ganma_eff too high for inter-regional coherence, are now bound into a single
coherent state. Cross-npdal binding = excess coherence.

2. Ego dissolution: the "self" is a specific coherence pattern --- a subset of
cortical regions that maintain stable nmutual coherence during normal waking. Wen
ganme_eff drops far bel ow ganma_c, the self-pattern dissolves into a |arger coherent
state that includes regions normally outside the self-boundary. Ego dissolution =

| oss of coherence boundary.

3. Enhanced aesthetic perception: normal aesthetic experience involves parti al
coherence between sensory and enpotional processing regions. Supercritical coherence
fully binds these regions, producing overwhel m ngly vivid perceptual -enptiona

fusi on.
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4. Mystical experiences: extrene supercritical coherence (gammua_eff << gamma_c)
produces coherence across essentially ALL cortical regions simultaneously. The

subj ective report --- unity with everything, dissolution of subject-object boundary,
infinite interconnection --- is the accurate subjective description of whole-brain
coher ence.

5. Bad trips: gamma_eff oscillating chaotically near gamma_c. The system cannot
settle into either normal (critical) or psychedelic (supercritical) reginme.
Coherence builds, fragnents, rebuilds. The subjective experience is instability,
anxiety, fragmentation, and terror. This is coherence chaos --- the same phenomenon
as turbulence in fluid dynam cs, where the system fluctuates between | am nar
(coherent) and turbul ent (decoherent) fl ow.

6. Tol erance: repeated psychedelic use downregul ates 5-HT2A receptors, reducing
ganma_5HT2A. More conpound is needed to achi eve the sane ganma_eff reduction

Predi ction 6. Under psilocybin, EEG gamma coherence between cortical regions that
are normally incoherent (e.g., V1 and prefrontal cortex) shoul d | NCREASE, not
decrease. The magni tude of the coherence increase should correlate with subjective
reports of synesthesia intensity. Furthernore, the transition fromnornmal to
psychedel i ¢ consci ousness shoul d show critical -point signatures: increased variance,
critical slow ng, and power-law fluctuations --- exactly as observed in other
systens crossing a phase boundary.

9. Unified Franmework: The Consci ousness Phase Di agram

Al'l seven anonalies map onto a single phase diagramwi th gamma_eff on the horizonta
axis and C on the vertical axis:

Cc

I

| Supercritical Critical Sub-critical

|  (psychedelic) (normal consci ous) (unconsci ous)

I

| * * *

| *  * *  * *  *

| * * * * * *

| * * * * * *

| * * * * * *

| * * * * * *

| * * * * * *

|* * * * * *

+-- - [EEEEE R [T [T [ [T > gama_ef f

I I I I I

psychedelic flow gamma_c anest hesi a coma
regi ne state (critical) threshold deep

Legend:
Left of gamme_c: C>Cmn --> Conscious (supercritical coherence)
At ganmme_c: C=Cmn --> Critical point (normal waki ng consci ousness)
Ri ght of gamma_c: C< Cmn --> Unconscious (sub-critical coherence)

The framework provides a single equation that unifies:

State gama_eff vs gamma_c Cvs Cnmn
Nor mal waki ng gamma_eff ~ gamma_c C~Cmn
Focused attention gamma_eff slightly < gamma_c Cslightly > Cnmin

Fl ow st ate (Paper 36) gama_eff < gamma_c C > C.mn (stable)
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Psychedel i ¢ gama_eff << gamma_c C>> Cnmn
Dr owsi ness gamma_eff slightly > gamma_c Cslightly < Cmn
Deep sl eep gamma_eff > gamma_c C<Cnmn
Anest hesi a gama_eff >> gamma_c C<< Cnmn
Coma gamma_eff >>> gamma_c C approximately 0
Brai n death gamma_eff -->infinity cC=0

Every transition between states is a novenent along the gamma_eff axis. Every
clinical intervention that affects consci ousness (anesthetics, stinulants,
psychedel ics, TMs5, neditation, sleep, caffeine) does so by changi ng gamma_eff
relative to gama_c.

10. What This Framework Does NOT C aim

Preci sion nmatters. This paper makes physical clains. It does not nake phil osophi cal
claims. Specifically:

1. The franmework does not explain WHY coherence produces subjective experience. It
expl ai ns when, where, and how consci ousness turns on and of f. The hard problem
remai ns unsol ved. But the hard problemis now constrained to a much smaller space:
why does coherent neural activity at gamma_c produce experience? This is a better
guestion than "why does any infornation processing produce experience?" because it
identifies the specific physical conditions.

2. The franework does not clai m quantum coherence in the Penrose-Haneroff sense. The
coherence described here is nesoscopic --- it operates at the scale of neura

popul ations (nillions of neurons), not individual mcrotubules. Wether quantum
coherence at the microtubule |evel contributes to gamra_eff is an enpirica

guestion. The franmework is agnostic on this point. It requires coherence. It does
not require that the coherence be "quantum' in the Penrose sense.

3. The framework does not clai mconsciousness is binary. The phase di agram shows a
continuous variable (gamma_eff) controlling a continuous variable (C). The
“transition" at gamma_c is sharp but not discontinuous --- it is the sane as the
superconducting transition, which is a true phase transition but still occurs over a
narrow range of tenperature. Consciousness adnits degrees, and those degrees map to
C val ues.

4. The framework does not claimto identify all decoherence sources. ganmma_eff is an
effective rate that includes all sources of decoherence in neural tissue ---

thermal, netabolic, chemical, structural, electronagnetic. The specific
deconposition of gama_eff into conponent sources is an experinental program not a
conpl eted theory.

11. Experinental Program

The six predictions above define a research program

1. TMS unbindi ng experinent (Prediction 1): Targeted disruption of gama coherence
in specific cortical regions should produce feature-specific perceptual unbinding,
gquantitatively predicted by the coherence equation

2. Anesthetic threshold experinent (Prediction 2): EEG gamma coherence shoul d show a
sharp phase-transition signature at |oss of consciousness, with the transition point
predi ctabl e from basel i ne coherence.
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3. Libet delay scaling experinment (Prediction 3): The del ay between neural activity
and consci ous awar eness should scale logarithmically with the coherence ratio
C mn/C noise, not linearly.

4. Adenosi ne-coherence correl ation experinment (Prediction 4): Real-tine neasurenent
of extracellul ar adenosi ne and EEG gama coherence should show i nverse correl ation
strongest in the thal anp-cortical system

5. NCC prediction experiment (Prediction 5): The ratio gamma_eff/gamma_c shoul d
predi ct consciousness-correlation better than existing nmetrics (total activity,
connectivity, phi).

6. Psychedelic coherence experinment (Prediction 6): Psilocybin should increase
cross-regi onal gamma coherence with magnitude correlating to synesthesia intensity,
showi ng critical-point signatures at the transition

Each experiment is feasible with current technol ogy. Each produces a quantitative
prediction that can be confirmed or refuted. If the predictions fail, the framework
is wong. That is how physics worKks.

12. Concl usi on

Seven anonml ies in consciousness science reduce to one equation: C=CO0 *

exp(-al pha * ganma_eff). Binding is coherence. Anesthesia is decoherence. The Li bet
delay is coherence buildup tinme. Sleep clears decoherence sources. NCCs are
critical -point regions. Psychedelics produce supercritical coherence. Each claimis
testabl e.

The framework does not solve the hard probl em of consciousness. It does sonething
arguably nore useful: it transforns consciousness froma phil osophical nmystery into
a physics problemw th measurabl e variables, quantitative predictions, and
falsifiable clains. Wiether or not we ever understand WHY coherence produces
experience, we can now predict WHEN it will, WHERE it will, and HOWto control it.

The 40 Hz gamma oscillation is not a curiosity. It is the heartbeat of a phase
transition. Consciousness is what it sounds |ike when a hundred billion neurons | ock
into coherence at the critical point.
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