PAPER 152: STARRY NI GHT IS A PHASE DI AGRAM

Page 1

PAPER 152: STARRY NIGHT IS A PHASE DI AGRAM
Vi ncent van Gogh Pai nted Turbul ence Physics One Hundred Years Before It Was
Measur ed

Rhet Dillard Wke | AllT-THRESI Research Initiative
Council Hill, Cklahoma | April 2026

"I feel a terrible need of —shall | say the word —religion. Then | go out at night to
paint the stars.”
—Vincent van CGogh, Letter to Theo, Septenber 1888

"The energy spectrum of turbulent flow follows E(k) O k~A(-5/3)."
— Andr ei Kol nogorov, 1941

Abstract

In 2006, physicists at UNAM ( Mexi co) neasured the | um nance fluctuations in Vincent
van CGogh's *Starry Night* (1889) and found that they foll ow the Kol nogorov -5/3
power |law —the statistical signature of fully devel oped turbulent flow The finding
hel d across three paintings created during Van Gogh's npst acute psychol ogi ca

di sturbances, and failed to appear in paintings created during cal mer periods. The
concl usi on was renarkabl e: Van Gogh did not merely depict turbul ence. He *encoded
it* —at the statistical level, in lumnance distributions, across spatial scales
spanni ng two orders of magnitude.

Thi s paper argues that the Wke Coherence Law provides the mechani smthe 2006
finding did not explain. The Kol nogorov cascade is not nmerely a fluid phenomenon —
it is the visual signature of a systemoperating at the critical threshold y eff =
y_c, where coherence and col |l apse coexi st in nmaxi mumtension. Van Gogh's brush noved
t hat way because Van CGogh's nervous system *was* that way. The paintings are not
representations of turbul ence. They are readouts —direct transcriptions of a

bi ol ogi cal system operating at the edge of coherence, by a man who spent his life at
t hat edge, producing there the maxi num creative output physics predicts and the

maxi mum suf feri ng physi cs expl ai ns.

We further show that Van Gogh's obsession with lumnosity maps directly to the
coherence field itself (Ca in the Wke Law), and that the progression of his self-
portraits constitutes a visible y eff tinme series —a phase di agram of a nan
approachi ng col | apse, docunmented in oil on canvas.

1. The Measurenent That Changed Everything

1.1 Kol nogorov's Law

In 1941, Andrei Kol nobgorov derived the statistical structure of fully devel oped
turbulent flow fromfirst principles. His key result —now call ed the Kol nogorov
-5/ 3 | aw —descri bes how kinetic energy distributes across spatial scales in
turbul ent fluid:

E(k) O k~(-5/3)
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wher e:
E(k)
k

energy at spatial frequency k
wavenunber (inverse of scal e size)

This power |aw holds across the inertial subrange —the range of scal es between the
| arge energy-injection scale and the small viscous dissipation scale. At every scale
within this range, the statistical properties of turbulence are self-sinilar. The
cascade is scal e-free.

This is the defining mathematical signature of a systemat criticality. Power |aws
appear when correlation |length diverges —when snmall-scale fluctuations are coupl ed
to large-scale structure through all internediate scales. This is exactly the 3D
Ising universality condition. This is y eff =y c.

1.2 The Van Gogh Fi ndi ng

Aragon et al. (2006, 2008) analyzed the |lum nance fluctuation statistics in Van
Gogh' s paintings using structure functions —the same nathematical tools used to
characterize turbulent velocity fields. The anal ysis neasured how | um nance
di fferences between points vary as a function of the distance between them

Finding: *Starry Night* (1889), *Road with Cypress and Star* (1890), and *Wheat
Field with Crows* (1890) —all painted during periods of acute psychol ogi ca

di st urbance —showed | um nance structure functions consistent with Kol mogorov
turbul ence statistics. The -5/3 power | aw appeared in the spatial |un nance
fluctuations across two orders of magnitude in scale.

Control : Paintings created during Van Gogh's cal ner periods —*Self-Portrait with
Grey Felt Hat* (1887), *Still Life with Roses* (1890, cal mperiod) —did not show
Kol nogorov statistics. The |um nance fluctuations were flatter, [ess scale-free,
cl oser to white noise.

The turbul ence signature appeared specifically when Van Gogh was nost di sturbed.

The 2006 paper identified the correlation. It did not explain the nechanism

2. The Wke Franmework: Wat Turbul ence Actually Is

2.1 Reynol ds Nunber as y eff
Paper 45 of the AIIT-THRESI franework (Wke, 2026) establishes the fornmal mapping:

Re = pvL/pu - y_eff (fluid decoherence rate)

Re_c = 2,300 - y_c (critical threshol d)

Lam nar flow - C > C_threshold (coherent state)
Turbulent flow - C - 0 (col | apsed state)

The W ke Coherence Law for fluid systens:
Cflow = Ca x exp(-a x Re/Re_c)

Turbul ence is not nere disorder. It is the fluid state above the critica
decoherence threshold —the state where energy no | onger organi zes into coherent

| am nar structures but cascades through all scal es sinultaneously. The Kol nbgorov
cascade IS the energy dissipation pattern of a fluid at y eff > yc.

Critically: the Kol mogorov -5/3 | aw descri bes the behavior AT the critica
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transition. It is the power-law signature of maxi mum susceptibility —the sane
scaling that appears in all critical phenonmena described by 3D Ising universality.
The cascade is not fully turbulent chaos. It is the edge.

2.2 The Three Regi nmes, Visually

y eff << yc : FROZEN
Vi sual signature: G ass-snmooth water. Perfect reflection.
No texture. No fluctuation. No life.
Artistic anal og: Acadenmi ¢ painting. Rigid. Beautiful. Dead.

yeff =yc . EDCGE
Vi sual signature: The nonent water begins to swirl.
Vortices form ng and dissolving. Scale-free structure.
Power -l aw texture across all scal es.
Artistic analog: Starry Night.

y eff >> vy c : COLLAPSED
Visual signature: Wiite water. Foam No coherent structure.
Pure randommess. No persistent pattern.
Artistic anal og: Not painted. Cannot be painted.
The painter coll apses before the canvas does.

Van CGogh's turbulent paintings are not images of chaos. They are inmages of the edge.
The Kol mogorov statistics confirmthis: not the flat spectrum of noise, not the
snoot h spectrum of | am nar order —the -5/3 power |aw of the critical transition
sustai ned across two orders of magnitude in spatial scale.

2.3 Wy the CalmPaintings Are Different

The fact that cal mer-period paintings | ack Kol nbgorov statistics is the critica
experimental confirmation.

During his cal mperiods, Van Gogh's y eff was below y c. H's nervous systemwas in
the coherent regime —beautiful, controlled, but not at the edge. The brush noved
with discipline. The |um nance distributions were not scale-free. The correl ation
I ength did not diverge.

During his acute episodes, y eff crossed y c. His nervous systemwas at —or briefly
above —the critical threshold. Maxi num susceptibility. Mxinmmsensitivity to every
i nput. The brush nmoved the way a turbulent fluid noves: scale-free, self-sinilar
encodi ng the Kol nogorov cascade directly in the stroke.

The paintings are a biol ogical phase diagram Calm = below y c. Turbul ent paintings
= at y c. The distinction is not artistic style. It is physics.

3. Van Gogh's Nervous Systemas a Critical System

3.1 The Diagnosi s

Van CGogh's psychiatric condition has been debated for 130 years. Current consensus
(Arnol d, 2004; Bluner, 2002) favors tenporal |obe epilepsy (TLE), possibly with
conor bi d bi polar disorder. The TLE hypot hesis accounts for

Epi sodi ¢ acute states with recovery intervals

Hypergraphia (he wote over 800 letters to Theo al one)

Intensified enptional and religious experience during prodronal states
- The visual aura and perceptual alterations he described in letters
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- The pattern of productivity: highest output near but not during the worst
epi sodes

In Wke terns: TLE produces periodic y eff spikes —ictal events that push the
nervous system above y c, foll owed by post-ictal recovery periods during which y eff
descends back toward and through y c. The productive painting occurred during the
approach and descent —the tinme spent at y c, not the time spent above it.

Van Gogh painted at the edge. The seizures pushed himover. The recovery brought him
back. The paintings were made on the way.

3.2 The Letters as y eff Log

Van Gogh wote approximately 820 letters to his brother Theo, constituting one of
the npbst extensive first-person accounts of a creative and psychol ogi cal process in
the history of art. Exam ned through the AIIT-THRESI |ens, they read as a real-tine
y eff I og.

Low y ef f states (below y c —Frozen):
"I feel a great enptiness... | amunable to work."
—Letter 638, Paris period

Edge states (y eff =y c —Maximumyvitality):
"I have a terrible lucidity at noments... when nature is so beautiful, | am not conscious
of myself anynore, and the pictures cone to ne as in a dream"
—Letter 543, Arles, 1888

Above y ¢ —Col | apse approachi ng:
"I amnot able to describe exactly what is the matter with ne. Now and then there are
horrible fits of anxiety, apparently w thout cause, or otherwi se a feeling of enptiness
and fatigue in the head."
—Letter 605, Saint-Rény, 1889

The progression is not netaphorical distress. It is the biological phase |anguage of
a critical system
- Below y c: enptiness (frozen, no information flow)
- At yc: lucidity, effortlessness, self-loss (maxi num coherence, maxi mum
vitality)
- Above y c: anxiety, fragnentation, fatigue (decoherence cascade)

*Starry Night* was painted during a letter-513-to-543-period state. The Kol nogorov
statistics in the paint confirmwhat the words already described.

3.3 The Vitality Function at y c
The AIIT-THRESI Vitality Function (Paper 30):

V(y) = Gm x y x exp(-ay)
Maximumat: y c = 1/a

This function peaks at the critical threshold. Below y c: under-driven, |ow
vitality. Above y c: over-driven, coherence collapsing. At y c: maxi numcreative
out put, maxi num susceptibility, maxi muminformation integration

Van CGogh's nobst productive period —Arles and Sai nt-Rémy, 1888-1890 —produced over
300 paintings in 24 nonths. It was also the period of his ear, his hospitalization
and his nost acute psychiatric episodes.

He was at nmaxi mum V(y). H's brain was running at V_max. The output matches the
physi cs. The cost natches the physics. Both were predicted by the sane equation, one
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hundred years before the equation was witten.

4. Lum nosity as Coherence

4.1 What Van Gogh Was Actual ly Seeing

Van CGogh's letters contain hundreds of references to light —not nerely light as a
vi sual phenonenon, but |ight as sonething he experienced al nost physically, as a
subst ance that organi zed the worl d.

"The night is even nore richly coloured than the day... colour has to be gotten from
sonewhere. "
—Letter to Theo, Arles, Septenber 1888

"I want to paint nmen and wonen with that something of the eternal which the halo used to
synbol i ze, and which we seek to convey by the actual radiance and vi bration of our

col orings."

—Letter to Theo, Arles, 1888

In the AIlIT-THRESI framework, Cm is the nmaxi mum coherence of the system —the
basel i ne coherence before any decoherence has occurred. It corresponds to the source
field: the quantum vacuum the unperturbed state, what renmai ns when y eff = 0.

Van Gogh was trying to paint Ca.

Not the objects illumnated by |ight. Not the photons thenselves. The source field —
t he organi zed, coherent state that exists before any noise enters the system The
“radi ance and vi bration" he described is not a netaphor. It is the physica
description of a coherence field radiating. EZ water under infrared |ight.

M t ochondri al bi ophotons. The organi zed em ssion of a biol ogical system operating at
low y eff.

He could see it. His nervous system operating at y ¢ with maxi mum susceptibility,
was sensitive to the coherence field em ssions that ordinary perception filters out.
His letters docunment this as religious experience. Hi s physics was right.

4.2 The Hal o Probl em

Van Gogh pai nted hal os around |ight sources —candl es, stars, gas |anps, the noon
Not the diffuse gl ow of scattering, but structured, organized rings of radiating
[ight that contenporary critics found bizarre and di storted.

The structured halo is the visual signature of coherent emission froma |lowy eff
sour ce.

I ncoherent |ight sources (high y eff): broad, diffuse scattering. The photons |eave
in randomdirections. No structure.

Coherent light sources (low vy eff): organized wavefronts. Structured diffraction
patterns. Hal os.

Van Gogh's painted halos match the interference patterns produced by coherent 1ight
sources passing through a disordered nedi um (turbul ent atnmosphere, or vitreous hunor
with altered properties in a sensitized visual systen). He was not distorting
reality. He was seeing the coherence structure that ordinary filtered perception

m sses.

Hi s visual cortex, with reduced thalamnmc gating (y_neasurenment reduced by his
neur ol ogi cal state), was forwarding nore of the raw optical signal to consciousness.
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More of the coherence structure was getting through.

He pai nted what he saw. What he saw was the coherence field.

5. The Self-Portrait Series as Phase D agram

5.1 Thirty-Si x Faces of y eff

Van CGogh pai nted approxinately 36 self-portraits between 1886 and 1889. No artist of
conpar abl e stature produced a conparable self-portrait record over such a conpressed
period. This is not coincidence. It is hypergraphia applied to canvas —the TLE-
driven conpul sion to docunent, turned inward.

The result is an inadvertent y eff tine series.

1886-1887 (Paris, y eff belowyc):

Brushwork structured, exploratory, relatively controlled. Influence of | npressionism
vi sible. The strokes are |learning the edge, not yet at it. Lum nance fluctuations:
non- Kol nogorov. Eyes: alert, searching.

1888 (Arles, y eff approaching y c):

The swirling techni que energes. Brushstrokes becone nore turbul ent, nore self-
simlar across scales. The self-portraits fromthis period —*Self-Portrait

Dedi cated to Paul Gauguin* (1888) —show structured turbul ence in the background
fields. Eyes: intensely focused, alnbst too focused. Maximum V(y).

1889 (Saint-Rénmy, y eff oscillating through y c):

*Sel f-Portrait with Palette* (Septenber 1889). Background: full Kol nogorov

turbul ence. The brushwork in this painting was confirned by the Aragén neasurenents
to carry the -5/3 signature. Face: conposed, watchful, held together against the
turbulent field surrounding it. The sitter and the field are in different y eff
states. He is painting hinself in the coherent eye of the stormhe is al so painting.

5.2 The Prediction

If the self-portrait series is a y eff tine series, and if the AlIlT-THRESI framework
is correct, the follow ng should hol d:

1. Kol nogorov statistics should appear specifically in self-portraits painted during
docunent ed acute periods, not during docunented cal m peri ods.

2. The spatial distribution of Kol npbgorov-conpliant regions w thin paintings should
correlate with conpositional elements associated with enotional intensity (sky,

Il ight sources, background fields) rather than with conpositionally "calnm elenents
(still faces, inaninmate objects in the foreground).

3. The power-1aw exponent shoul d approach -5/3 precisely during docunented
prodromal / post-ictal states and deviate fromit during cal mer periods.

These are testable predictions. The Aragén dataset enables partial testing now Ful
testing requires analysis of the conplete self-portrait chronol ogy agai nst the
docunent ed psychiatric tineline.

6. The Painter at y c: Connection to Paper 22

Paper 22 (Wke, 2026) docunents a painting created in an altered state approxi mately
one year before the mathematical franmework was consciously devel oped. The anal ysis
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shows that the painting encoded the conmplete AllIT-THRESI physics in visual |anguage,
t hrough a mechanismidentified as the Attractor Retrieval Hypothesis: when
y_rmeasurenment is reduced (thal amic gating disrupted, DWN suppressed), the brain's
coherence field antenna reaches maxi mum gain, and attractor states in the coherence
field become accessible to notor output.

The brain does not create the physics in these states. It receives it.

Van Gogh's nechani smwas not psychedelic —it was neurol ogical. Tenporal |obe

sei zures and their aftermath produce similar y nmeasurenent reduction through

di fferent mechani sms: post-ictal thalam c suppression, DWN di sruption during icta
propagati on, theta enhancenent during recovery phases.

The result is the same: a painter operating at y c, with reduced prediction
filtering, encoding the coherence field directly in paint.

Hi s access was involuntary. Hi s output was involuntary. H's suffering was real. But
t he physics was also real —and the 2006 turbul ence nmeasurenents confirmit from
outside, with instruments that did not exist in his lifetine.

He painted the truth. W are still measuring it.

7. Discussion

7.1 Why This I's Not Metaphor

The Aragén finding is not interpretive. It is nmeasurenent. The Kol nbgorov -5/3 | aw
appears in the spatial |um nance statistics of specific Van Gogh paintings. This is
a nunber —an exponent derived fromstructure function analysis —and it matches the
nunber Kol nogorov derived fromfluid nmechanics in 1941.

The agreenent between the turbul ence exponent neasured in paint and the turbul ence
exponent neasured in fluid dynamcs is not coincidence. Both are neasuring the sane
under | yi ng phenonmenon: the energy distribution of a systemat the critica
decoherence threshol d, where the correlation |length diverges and scal e-free
structure energes across all scales.

The W ke framework provides the unifying nmechanism vy eff = y c produces power-| aw
statistics in any system because criticality is universal. The 3D Ising exponents
(confirnmed to p < 10m12 jn AlIlIT-THRESI Papers 06, 10, 46) govern phase transitions
fromquantum dots to ferromagnets to fluid flows to neural dynam cs. Van Gogh's
nervous system was no exception

7.2 The Cost of the Edge
The Vitality Function peaks at y c. This is also where suffering is maxin zed.
V_max = Ca x (1/a) x exp(-1) = Ca/(ae)

This is the maxi mum creative output available to any biological system It is
achieved at the same y eff that produces naxi mum anxi ety, maxi nrum enoti ona
intensity, maxi mum susceptibility to decoherence cascade. The edge is the nost alive
and the nost dangerous place a biol ogical systemcan operate.

Van CGogh spent nost of his productive life there. He painted what living at y ¢

| ooks like. The Kol nogorov statistics in the paint confirmthat his nervous system
was not nerely inspired during these periods —it was physically at the critica

t hreshol d, and the brush was its readout.
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He died at 37. The physics predicted that outcone too.

7.3 Inplications for Art History
If the framework is correct, it inplies:

1. The greatest art was not nade by the nost skilled hands but by the nbst critica
nervous systens —systens operating at y c for sustained periods.

2. The enotional response viewers have to great art —the inexplicable feeling of
bei ng noved, of recognition, of sonething |arger —is coherence resonance. The

Vi ewer's nervous systemrecogni zes the y ¢ signature in the paint and resonates wth
it. The painting reduces the viewer's y eff toward y ¢ nonentarily. This is why art
feels Iike nmedicine. Because it is.

3. The artists with the nost chaotic and tragi c bi ographies are not pathol ogi ca
aberrations. They are the cost of the edge. The creativity and the suffering are the
same phenomenon: maxi mum susceptibility in both directions sinultaneously.

8. Predictions

The Al T-THRESI franework makes the followi ng testable predictions for future art
anal ysi s:

| Prediction | Test | Expected Result |
EESSEETEREEE |------ [EEEEEEEEPREPEEPE !

| Kol nbgorov statistics appear in art created during edge states | Analyze full Van Gogh catal og aga
| Exponent deviates toward white noise during cal mperiods | Sane analysis | Flatter spectrum during
| Spatial distribution of Kol nbgorov regions correlates with enptional intensity | Region-by-region

| Other artists with known edge-state biographies show sinmlar signatures | Apply to Munch, Basqui at
| Controlled view ng of Kol nbgorov-conpliant art reduces viewer HRV noise | Random zed controlled ex

The last prediction is directly testable with consuner HRV nonitors in a nmuseum
setting. The Wke Coherence Law predicts a neasurabl e coherence increase in viewers
of Kol nogorov-conpliant paintings. This is not netaphysical. It is a measurable

bi ol ogi cal event.
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Appendi x: The Equation on the Canvas
The W ke Coherence Law
C=0Ca - exp(-a - y.eff)
Van Gogh's turbul ent brushwork, nmeasured by Aragon et al.:
E(k) O k~(-5/3)
Reynol ds nunber at the lam nar-turbulent transition:
Re_c = 2,300
The Vitality Function at the edge:
V_max = Ca /| (ae) at yeff = yc =1a
Van Gogh operated at V_max for 24 nonths.
He pai nted 300 canvases.
He cut off his ear.
He wote: *"The night is even nore richly coloured than the day."*
He was right. At y c, with nmaxi num coherence field sensitivity, it is.

The equation was not witten yet.

The paint was already there.
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*"13.8 million sinmulations. One equation. It was always this."*



