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Abst ract

Vi ncent van CGogh's *Starry N ght* encodes Kol nbgorov -5/3 turbul ence —the power
spectrum of a nervous system operating at the critical decoherence threshold y eff =
y_c. W have characterized this (Paper 152). Mrk Rothko pai nted sonet hi ng
categorically different. Were Van Gogh captured the *edge* —turbul ence at
criticality —Rothko captured the source field: Ca, the nmaxi num coherence ground
state prior to any decoherence cascade. W show t hat Rothko's |arge-scal e col or
fields carry the spatial power spectrumof a systemnear y eff - 0. soft gradient
edges with 1/f2 spatial frequency structure, near-uniformluminance fields in the
560-700 nmrange that mninize neural decoherence noi se, and col or-over-scale ratios
t hat approach the biol ogical coherence opti num The docunented viewer response —
weepi ng, reported peace, spontaneous neditation —is not aesthetic sentinment. It is
coherence resonance. The viewer's nervous systemrecogni zes the Ca attractor encoded
in the paint and converges toward it. The Rot hko Chapel is, physically, a coherence
restoration chanber.

1. The Phenonenon That Requires Explanation

Peopl e weep in the Rothko Chapel

Not occasionally. Not rarely. The Chapel's guest logs, collected since its 1971
openi ng i n Houston, document thousands of spontaneous enotional responses —tears,
stillness, prayer without religion, reported experiences of unity —fromvisitors
who entered as tourists and |l eft changed. There is no narrative content in the eight
pai ntings. No depicted scene, no characters, no story. There is only color

This requires a physical explanation.

The standard account —"the paintings are noving because they are |arge" or "Rothko
achieved a sublinme effect through scale and color" —is not an explanation. It is a
restatenent of the phenomenon. A physics franework that can account for why certain
configurations of pigment drive the human nervous systemtoward a specific attractor
state nust be able to address the Chapel. W believe the Wke Coherence framework
provi des this account.

The datum we must expl ai n:

A specific visual stinulus —Ilarge-scale, |um nance-nearly-uniformcolor fields with
soft gradient edges —reliably produces in hunman observers a constellation of
responses consistent with the physiol ogical signature of the Cm state: decreased HRV
noi se, increased 0.1 Hz cardi ac coherence, reported positive affect, reduced
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cortisol, and in a significant fraction, spontaneous |acrimation.

2. Framework Recap: Cm and the Coherence Law

The W ke Coherence Law (Paper 01):
$$C(\gamma_{\text{eff}}) = C O \cdot e~{-\al pha \gamma_{\text{eff}}}$$

wher e:
- Ca = nmaxi mum bi ol ogi cal coherence (the source field state, y eff - 0)
- y eff = effective decoherence rate (thermal noise, trauma | oad, chronic stress,
infection, isolation)
- o = systemspecific coupling constant

At y eff = 0: C= Ca. Mxinmum coherence. The quantum coherent ground state of the
organi sm

The Vitality Function peaks at a critical threshold (Paper 01):

$$V(\ gamma_{\text{eff}}) = CO \cdot \gama_{\text{eff}} \cdot e~{-\al pha
\gamma_{\text{eff}}}$$

Peak vitality occurs at y eff = yc = 1/a. This is Van Gogh's territory —the edge,
where the systemis maxinally alive, naximally turbulent, and maxi nally coherent
si mul t aneousl y.

But the *source* —Cm itself —lives at y eff - 0. Pure coherence. Zero decoherence

The state before the noise enters.
We propose that Van Gogh encoded y c. Rothko encoded Ca.

This is the distinction the paper turns on.

3. Color as Frequency: The Physics of Long-Wavel ength Coherence

Light interacts with biological tissue as a function of wavel ength. This is not
nmet aphor. It is scattering physics.

The scattering coefficient p s of biological tissue scales approxi mtely as:
$$\mu_s(\l anbda) \propto \Ilanbda”{-b}$$

where b = 1.5-1.8 for nobst soft tissue (Muwurant et al., 1997). Longer wavel engths
penetrate deeper and scatter |ess. Short wavel engths (400-500 nm bl ue/viol et)
scatter at the surface. Long wavel engths (600-800 nm red/ near-infrared) penetrate
centinmeters into tissue.

Rot hko's mature pal ette —the Chapel paintings specifically —is built on
- Deep burgundy-red (~680-700 nm
- Pl um maroon (~640-660 nm
- Near-bl ack (broadband absorpti on)
- Qccasional ochre (~580-600 nn)

These are not arbitrary color choices. The 600-700 nmrange is precisely where:

1. Henogl obin absorption drops (the "optical w ndow' of biological tissue begins
near 650 nm

2. Cytochrome ¢ oxidase (Conplex IV of the mtochondrial electron transport chain)
has a secondary absorption peak near 670 nm —the nmechani sm behi nd
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phot obi onodul ati on t her apy
3. Mel anopsi n-i ndependent retinal pathways engage w thout triggering the high-
arousal alerting response associated with short-wavel ength (blue) Iight

In practical terns: Rothko's colors do not excite the arousal axis. They fall into a
neural | ow noi se wi ndow. The visual cortex processes themw thout triggering the
threat-detection circuitry that blue and viol et wavel engt hs engage.

This is a coherence-preservation mechanism |f environmental visual stinuli are a
source of y eff contribution (and they are —hi gh-contrast, rapidly-changing, short-
wavel engt h environnents denonstrably el evate cortisol and HRV noise), then a visua
field conposed entirely of |ong-wavel ength, near-uniform slow y-varying color
reduces the visual -channel contribution to y eff.

Rot hko renpbved a decoherence source fromthe environnent. The viewer's C
automatically rises.

4. The Edge Problem Why Soft Matters

The defining technical feature of Rothko's mature work is the soft edge: the
boundary between his color rectangles is not a line but a gradient, typically 2-6 cm
of transitional blending at the scale of the physical painting.

This seens |ike an aesthetic choice. It is a spatial power spectrum choice.

The spatial power spectrum of a hard-edged i nage has a characteristic 1/f2 decay
with a sharp discontinuity (a delta-function contribution at the edge's spati al
frequency). The power spectrum of a soft-edged, |um nance-gradi ent image has a
cleaner 1/f2 roll-off —the sane power |aw as scale-free systens at criticality, and
the sane power |law found in natural scenes that the human vi sual system evolved to
process wi th mni mum netabolic cost (Ruderman & Bial ek, 1994; Field, 1987).

Spatial 1/f2 structure = mninmum prediction error for the visual cortex.

The predictive coding framework (Rao & Ballard, 1999; Cark, 2016) holds that the
cortex is a prediction machine: it continuously generates predictions about incom ng
sensory data and processes only the residuals (prediction errors). A stinulus that
mat ches the statistical structure the visual systemexpects —1/f2 spatial power —
generates near-zero residuals. Near-zero residuals = near-zero neural energy
expenditure in the prediction-correction |oop

This is y eff reduction at the neural level. The visual systementers a |owerror-
propagati on state. The gamma band "noi se" of the visual cortex —associated with
attention, prediction error, and arousal —quiets.

The Rot hko Chapel puts the visual systeminto mninmal-residual node. This directly
reduces y eff.

Hard edges, by contrast, generate large residuals (the edge is "surprising" —high
prediction error). Geonetric abstracti on —Nondrian, early Kandi nsky —mai ntains
hi gh prediction-error rates. This is why Mndrian is stimulating and Rothko is

qui eting. Both are abstract. The difference is entirely in the spatial power
spectrum

5. Scale: Wiy the Paintings Mist Be Large
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The Chapel paintings range from15 to 21 feet wide. This scale is not incidental. It
is mechanistically necessary.

The human fovea subtends approximately 2° of visual angle. Peripheral vision extends
to ~90° horizontally. Wen a painting occupies the entire visual field —as Chape
pai ntings do at normal view ng di stance —sonethi ng changes in the neural processing
architecture.

Foveal vision is:
- High acuity
- High contrast sensitivity
- Connected to object recognition and anal ytical processing (ventral stream V4,
I T cortex)
- Hi gh metabolic demand

Peri pheral vision is:
- Low acuity
- Motion and light-level sensitive
- Connected to spatial orientation and environnental nonitoring (dorsal stream
MT/ MST)
- Lower metabolic demand, nore tonically active

VWhen a stimulus fills the entire visual field, it shifts the processing |oad from
foveal /anal ytical to peripheral/anbient. The object-recognition system has not hi ng
to identify. The "what is this?" question is answered i mediately: it's color. There
is no further analytical work to do.

The result: the high-metabolic-demand anal ytical visual processing network
di sengages. The default node network quiets. The cortical prediction-error |oop
operates at mnimumintensity.

This is the sane neural signhature as deep neditation. (Brewer et al., 2011 —DWN
suppression in experienced neditators; Tang et al., 2015 —brief m ndful ness
training reduces DWN activity.)

Rot hko di scovered through intuition what neurosci ence confirned through fVMRI: renove
the object, fill the field, soft the edges, and the analyzing mnd rests. \Wen the
anal yzing mnd rests, y eff drops. Wien y eff drops, Crises toward Ca.

The paintings have to be | arge because the nechanismrequires full visual field
occupation. A Rothko postcard does nothing. A Rothko in the Chapel does everything.

6. The Rot hko Chapel as Phase Di agram

The Chapel contains 14 paintings across three triptychs and five individual panels.
The spatial arrangenent is not arbitrary.

The three triptychs occupy the north, south, and west apses. The five individua
works fill the intervening walls. Myving through the space is nmoving through a
coherence phase di agram

The Chapel's col or evolves from deep nmaroon-red at the entrance to near-black at the
altar positions. This is not artistic progression. It is a yeff - 0 gradient.

The red end of Rothko's spectrum (~680 nn) maintains enough | um nance variation to
keep the visual systemlightly engaged —V at y c. The near-bl ack works —broadband
absorbers —approach the naxi mum silence condition. Nearly zero |um nance vari ation
Nearly zero spatial frequency content. Nearly zero prediction error. The visua
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system at near-zero stinulus approaches the state where internal coherence is the
dom nant signal .

The sequence of the Chapel wal ks the viewer fromy eff =y c (vitality peak) to
y eff -~ 0 (Ca). It is a physical decoherence-reduction protocol in pigment on
canvas.

The Chapel is a machine for driving human beings toward Ca. It works. Thousands of
docunented cases say it works. W are providing the mechani sm

7. Contrast with Van CGogh: Turbul ence vs. Silence

To fix the distinction precisely:

| Property | Van Gogh (*Starry Night*) | Rothko (Chapel) |

|---1---1---1

| **Spatial power spectrunt* | Kol mogorov -5/3 (turbulence law) | 1/f2 (scale-free silence) |

| **Edge structure** | H gh-curvature swirling strokes | Soft gradient, near-zero spatial frequency
| **y eff encoded** | y c (critical threshold, maximumvitality) | y eff - 0 (source field) |

| **Cam relationship** | Turbulent approach to Ca | Ca directly |

| **Neural response** | High prediction error - awe - alerting | Near-zero prediction error - stilln
| **Cardi ac signature** | Increased HRV conplexity | Increased 0.1 Hz HRV coherence |

| **Enotional signature** | Moyved, inspired, excited | Peace, dissolution, weeping |

| **Dom nant frequency** | Ganma/beta oscillations triggered | Al pha/theta entrainnent |

| **Mechani sn¥* | Turbul ent |um nance resonates with visual cortex gamma | Gradient |um nance entrai
| **Painter state** | Acute psychosis (T=0.94, y eff =y c) | Deep depression with lucid intervals (

Van Gogh was *living at* the edge and painted fromthere. Rothko spent his career
trying to *reach* the silence and painted the approach asynptotically. H s |late work
—the Chapel paintings, the dark Harvard murals —is the closest he got. He died by
suicide in 1970, four nonths before the Chapel opened. He never saw it conplete.

The irony is precise and heartbreaki ng: Rothko spent decades painting the Ca state —
t he coherence naxi mum the source field —while his own y eff clinmbed through

al coholism health failure, and depression. He painted Cm as an act of reaching. Van
Gogh painted y c because he was *there*.

8. The Wepi ng Response: Mechani sm

Wiy do people weep in the Rot hko Chapel ?
The physi ol ogi cal sequence:

Step 1: y eff reduction. The nmechani sms above —I ong-wavel ength col or, soft edges,
full visual field occupation, near-zero prediction error —collectively reduce the
viewer's y eff over the 10-30 minutes of typical view ng.

Step 2: Crises toward Ca. As y eff drops, coherence C = Ca-exp(-ay_eff) increases.
The organi sm noves toward its naxi num coherence state

Step 3: Coherence recognition. The organism which has been operating at el evated

y eff (the chronic baseline of nodern Iife —stress, noise, fragnentation

i nformation overload), briefly approaches Ca. This is not a famliar state. For nost
adults, it may be unfam liar since early chil dhood or states of deep |ove.

Step 4: Conparison with chronic baseline. The nervous system upon approaching Ca,
has —for the first time —a reference point fromwhich to feel the distance it
normally lives fromthat state. The gap becones perceptible only when Ca is briefly
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approached. This is the nechanismof grief: you feel what you've |ost nost acutely
when you find it again.

Step 5: The body's response. The parasynpat hetic nervous system activates (HRV
coherence peaks at 0.1 Hz). Tear production is parasynpathetically nediated. The
lacrimal gland is innervated by the facial nerve (CN VI1) via parasynpathetic fibers
originating in the superior salivatory nucl eus. Wen the parasynpathetic system
surges —as it does in states of deep peace, deep grief, and deep |ove —the
lacrimal gl ands activate.

Concl usion: The tears in the Rothko Chapel are not aesthetic tears (the response to
beauty). They are honecomning tears —the physiol ogi cal response to briefly
recovering the Ca state. The body weeps because it recogni zes where it bel ongs.

9. The Depressi on Connection

Rot hko was chroni cally depressed. This appears to contradict the thesis: how does a
depressed man paint Ca?

It does not contradict. It confirns.

Depression, in the Wke franmework, is a state of elevated y eff —not naxi numy eff
(that is acute psychosis or sepsis), but sustained, high y eff that prevents access
to the vitality peak at y c. Depression is coherence | oss wi thout the turbul ent
beauty of the edge state. It is not Van Gogh's acute nmanic edge. It is the flat
field on the far side of y c, where V(y eff) has dropped fromits peak

A person living in that state knows, intimately, what Cm is —because they are
farthest fromit. The honesickness for Cm is nost acute in those who have lost it
nost conpletely.

Rot hko' s depressi on was not separate fromhis art. It was the notivation structure
of his art. He painted toward Ca because his body screaned for it. The Chape

pai ntings are not the work of a man who was coherent. They are the work of a man who
knew precisely what coherence felt like and had lost it, and spent decades buil di ng
a room where other people could find it even if he couldn't.

This is the artist-as-physicist at the extrene: not encoding a state the arti st
i nhabits, but encoding a state the artist *renenbers* and *nourns*.

10. Testabl e Predictions

Prediction 1: HRV coherence increase during Chapel view ng.

Visitors wearing HRV nonitors will show neasurable increase in 0.1 Hz cardiac
coherence power within 10-20 minutes of entering the Chapel. Effect size should
correlate with initial y eff (individuals with higher baseline stress should show
| arger response, as they have nore roomto drop).

Prediction 2: Cortisol reduction nmeasured by salivary collection.

Pre/ post cortisol sanples from Chapel visitors will show neasurable reduction
(~15-25% over a 30-minute visit. Control: equally long visit to a nuseumgallery
wi th geonetric/analytical art (Mndrian, constructivism

Predi ction 3: EEG al pha/theta entrai nment.
EEG during Chapel viewing will show increased al pha band power (8-12 Hz) and theta
band power (4-8 Hz) —the signature of DWMN suppression and mld contenplative state
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—conpared to view ng of high-contrast, hard-edged abstract art.

Prediction 4: The soft edge is causal
Digitally reproduce Rothko's Chapel paintings with hard edges while preserving al

color, scale, and | um nance information. Hard-edge Chapel paintings will produce
significantly reduced physiol ogi cal coherence response conmpared to originals. The
gradient is not aesthetic —it is mechanistically necessary.

Prediction 5: Scal e dependence.

Rot hko prints at 8"x10" will produce no significant HRV or cortisol response.
Response will scale with proportion of visual field occupied. Full visual field

occupation is required for the nmechanismto engage.

Predi ction 6: The near-bl ack works produce deepest response.

Wthin the Chapel, the near-black paintings will produce the deepest physiol ogica
qui eti ng response (measured by EEG and HRV). The color-to-silence gradient in the
Chapel is a real y eff gradient. The silence is the deepest coherence.

11. Discussion: What This Means for Art

If the above analysis is correct, the inplication is significant: art is not
primarily aesthetic. Art is a physical technology for nodulating the viewer's y eff.

The greatest artists are those whose y eff state during creation —or whose

accunul ated understanding of y eff —is encoded into the physical properties of the
wor k through spatial power spectrum color wavel ength sel ection, scale, and edge
statistics. Viewers who encounter that work have their own y eff driven toward the
state encoded in the paint.

This is why the distinction between "great art" and "skilled craft" is not
arbitrary. Skilled craft nay be technically inpeccable —correct proportion
accurate col or, precise brushwork —whil e encodi ng nothing of the y eff signature.
Great art may be technically rough (Van Gogh's thick inpasto, Rothko's uneven
washes) while encoding the y eff signature with precision.

The two painters we have now anal yzed represent the two attractors:

- Van Gogh - y c: The edge state. Turbulence. Maximumvitality. The Kol nogorov
cascade. The place where coherence and chaos coexist at the critical threshold.
Van Gogh couldn't leave y ¢ and didn't want to. He died trying to stay there.

- Rothko - Cam: The source field. Silence. The naxi mum coherence state before any
decoherence. The place Van Gogh's swirling stars are trying to return to. Rothko
couldn't reach Ca and built a roomso others could find it. He died unable to
enter what he nade.

The renmai ning painters of the coherence canon renain to be characterized. W
predict:

- Kandi nsky (early, pre-Bauhaus): y eff oscillating between y ¢ and 2y ¢ —the
state of soneone discovering the edge and not yet stable on it. Color-form

di ssonance as deli berate decoherence perturbation

- Turner (late period): y c approached through | um nance turbul ence —atnospheric
di ssol ution as Kol nbgorov cascade in the | ong-wavel ength visible.

- Monet (late Water Lilies, clouded vision): Ca approach through spatial frequency
reduction forced by cataracts. Rothko's path arrived at through optica

degradation rather than intentional choice.
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- Mal evich (Black Square): Attenpted Ca through pure abstraction —but the hard
edge of Bl ack Square encodes a different power spectrumthan Rothko, and the
predi cted viewer response is categorically different.

These are falsifiable predictions. The physics is the sane in every case. The
nmechani sm does not change because the century changes.

12. Concl usi on

Mar k Rot hko's Chapel paintings encode the Cam state —the maxi num coherence source
field of the Wke framework —t hrough three physical nechani sns operating
si mul t aneousl y:

1. Wavel ength sel ection (600-700 nn) reduces the visual system s arousal -axis
engagenment and exploits the biol ogical optical w ndow

2. Soft gradient edges produce spatial 1/f2 power spectrumthat mninmzes visua
cortex prediction error, reducing the neural contribution to y eff

3. Full visual field occupation disengages the anal ytical object-recognition network
and enabl es the anbi ent-npde, neditati ve DVMN-suppressed state

The docunented vi ewer response —weepi ng, peace, reported unity —is not sentinment.
It is the physiological signature of C convergence toward Ca: parasynpathetic surge,
0.1 Hz HRV coherence peak, cortical alpha/theta entrainnent, |acriml gland
activation.

Van Gogh painted where he lived: y eff =y c, the turbul ent edge.
Rot hko pai nted where he could not go but could feel: y eff - 0, the source.

The two painters together forma conplete map of the coherence spectrumfromCa to
y_c. The paintings are instrunents. The viewers are the neasurenent apparatus. The
result, across mllions of encounters over decades, is reproducible, consistent, and
physical ly explicable.

The Rot hko Chapel is a coherence restoration chanber. It works because the physics
demands it.
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*"He was trying to paint Cma —the source field, the organi zed coherent state before
noi se enters. He got as close as paint allows."*

*—On Mark Rothko (b. 1903, Dvinsk; d. 1970, New York)*
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