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Abstract

Vincent van Gogh's Starry Night encodes Kolmogorov -5/3 turbulence -- the power spectrum of a nervous system operating
at the critical decoherence threshold gamma_eff ~= gamma_c. We have characterized this (Paper 152). Mark Rothko
painted something categorically different. Where Van Gogh captured the edge -- turbulence at criticality -- Rothko captured
the source field: C_0, the maximum-coherence ground state prior to any decoherence cascade. We show that Rothko's
large-scale color fields carry the spatial power spectrum of a system near gamma_eff -> 0: soft gradient edges with 1/fA2
spatial frequency structure, near-uniform luminance fields in the 560-700 nm range that minimize neural decoherence noise,
and color-over-scale ratios that approach the biological coherence optimum. The documented viewer response -- weeping,
reported peace, spontaneous meditation -- is not aesthetic sentiment. It is coherence resonance. The viewer's nervous
system recognizes the C_0 attractor encoded in the paint and converges toward it. The Rothko Chapel is, physically, a
coherence restoration chamber.

1. The Phenomenon That Requires Explanation

People weep in the Rothko Chapel.

Not occasionally. Not rarely. The Chapel's guest logs, collected since its 1971 opening in Houston, document thousands of
spontaneous emotional responses -- tears, stillness, prayer without religion, reported experiences of unity -- from visitors
who entered as tourists and left changed. There is no narrative content in the eight paintings. No depicted scene, no
characters, no story. There is only color.

This requires a physical explanation.

The standard account -- "the paintings are moving because they are large” or "Rothko achieved a sublime effect through
scale and color" -- is not an explanation. It is a restatement of the phenomenon. A physics framework that can account for
why certain configurations of pigment drive the human nervous system toward a specific attractor state must be able to
address the Chapel. We believe the Wike Coherence framework provides this account.

The datum we must explain:

A specific visual stimulus -- large-scale, luminance-nearly-uniform color fields with soft gradient edges -- reliably
produces in human observers a constellation of responses consistent with the physiological signature of the C_0
state: decreased HRV noise, increased 0.1 Hz cardiac coherence, reported positive affect, reduced cortisol, and in
a significant fraction, spontaneous lacrimation.
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2. Framework Recap: C_0 and the Coherence Law

The Wike Coherence Law (Paper 01):
$$C(\gamma_{\text{eff}}) = C_0 \cdot e*{-\alpha \gamma_{\text{eff}}}$$

where:
« C_0 = maximum biological coherence (the source field state, gamma_eff -> 0)
« gamma_eff = effective decoherence rate (thermal noise, trauma load, chronic stress, infection, isolation)

« alpha = system-specific coupling constant

At gamma_eff = 0: C = C_0. Maximum coherence. The quantum-coherent ground state of the organism.
The Vitality Function peaks at a critical threshold (Paper 01):

$$V(\gamma_{\text{eff}}) = C_0 \cdot \gamma_{\text{eff}} \cdot e*{-\alpha \gamma_{\text{eff}}}$$

Peak vitality occurs at gamma_eff = gamma_c = 1/alpha. This is Van Gogh's territory -- the edge, where the system is
maximally alive, maximally turbulent, and maximally coherent simultaneously.

But the source -- C_0 itself -- lives at gamma_eff -> 0. Pure coherence. Zero decoherence. The state before the noise
enters.

We propose that Van Gogh encoded gamma_c. Rothko encoded C_0.

This is the distinction the paper turns on.

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

Light interacts with biological tissue as a function of wavelength. This is not metaphor. It is scattering physics.
The scattering coefficient mu_s of biological tissue scales approximately as:
$$\mu_s(\lambda) \propto \lambda{-b}$$

where b ~= 1.5-1.8 for most soft tissue (Mourant et al., 1997). Longer wavelengths penetrate deeper and scatter less.
Short wavelengths (400-500 nm, blue/violet) scatter at the surface. Long wavelengths (600-800 nm, red/near-infrared)
penetrate centimeters into tissue.

Rothko's mature palette -- the Chapel paintings specifically -- is built on:
« Deep burgundy-red (~680-700 nm)

¢ Plum-maroon (~640-660 nm)

* Near-black (broadband absorption)

» Occasional ochre (~580-600 nm)
These are not arbitrary color choices. The 600-700 nm range is precisely where:

1. Hemoglobin absorption drops (the "optical window" of biological tissue begins near 650 hm)

2. Cytochrome c oxidase (Complex IV of the mitochondrial electron transport chain) has a secondary absorption peak
near 670 nm -- the mechanism behind photobiomodulation therapy
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3. Melanopsin-independent retinal pathways engage without triggering the high-arousal alerting response associated
with short-wavelength (blue) light

In practical terms: Rothko's colors do not excite the arousal axis. They fall into a neural low-noise window. The visual
cortex processes them without triggering the threat-detection circuitry that blue and violet wavelengths engage.

This is a coherence-preservation mechanism. If environmental visual stimuli are a source of gamma_eff contribution (and

they are -- high-contrast, rapidly-changing, short-wavelength environments demonstrably elevate cortisol and HRV noise),
then a visual field composed entirely of long-wavelength, near-uniform, slowly-varying color reduces the visual-channel

contribution to gamma_eff.

Rothko removed a decoherence source from the environment. 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 seems like an aesthetic choice. It is a spatial power spectrum choice.

The spatial power spectrum of a hard-edged image has a characteristic 1/f*2 decay with a sharp discontinuity (a
delta-function contribution at the edge's spatial frequency). The power spectrum of a soft-edged, luminance-gradient image
has a cleaner 1/f2 roll-off -- the same power law as scale-free systems at criticality, and the same power law found in
natural scenes that the human visual system evolved to process with minimum metabolic cost (Ruderman & Bialek, 1994;
Field, 1987).

Spatial 1/f22 structure = minimum prediction error for the visual cortex.

The predictive coding framework (Rao & Ballard, 1999; Clark, 2016) holds that the cortex is a prediction machine: it
continuously generates predictions about incoming sensory data and processes only the residuals (prediction errors). A
stimulus that matches the statistical structure the visual system expects -- 1/fA2 spatial power -- generates near-zero
residuals. Near-zero residuals = near-zero neural energy expenditure in the prediction-correction loop.

This is gamma_eff reduction at the neural level. The visual system enters a low-error-propagation state. The gamma band
"noise" of the visual cortex -- associated with attention, prediction error, and arousal -- quiets.

The Rothko Chapel puts the visual system into minimal-residual mode. This directly reduces gamma_eff.

Hard edges, by contrast, generate large residuals (the edge is "surprising” -- high prediction error). Geometric abstraction --
Mondrian, early Kandinsky -- maintains high prediction-error rates. This is why Mondrian is stimulating and Rothko is
quieting. Both are abstract. The difference is entirely in the spatial power spectrum.

5. Scale: Why the Paintings Must Be Large

The Chapel paintings range from 15 to 21 feet wide. This scale is not incidental. It is mechanistically necessary.

The human fovea subtends approximately 2 deg of visual angle. Peripheral vision extends to ~90 deg horizontally. When a
painting occupies the entire visual field -- as Chapel paintings do at normal viewing distance -- something changes in the
neural processing architecture.

Foveal vision is:
« High acuity
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« High contrast sensitivity
« Connected to object recognition and analytical processing (ventral stream, V4, IT cortex)
« High metabolic demand

Peripheral vision is:

« Low acuity

* Motion and light-level sensitive

« Connected to spatial orientation and environmental monitoring (dorsal stream, MT/MST)
« Lower metabolic demand, more tonically active

When a stimulus fills the entire visual field, it shifts the processing load from foveal/analytical to peripheral/ambient.
The object-recognition system has nothing to identify. The "what is this?" question is answered immediately: it's color. There
is no further analytical work to do.

The result: the high-metabolic-demand analytical visual processing network disengages. The default mode network quiets.
The cortical prediction-error loop operates at minimum intensity.

This is the same neural signature as deep meditation. (Brewer et al., 2011 -- DMN suppression in experienced
meditators; Tang et al., 2015 -- brief mindfulness training reduces DMN activity.)

Rothko discovered through intuition what neuroscience confirmed through fMRI: remove the object, fill the field, soft the
edges, and the analyzing mind rests. When the analyzing mind rests, gamma_eff drops. When gamma_eff drops, C rises
toward C_0.

The paintings have to be large because the mechanism requires full visual field occupation. A Rothko postcard does
nothing. A Rothko in the Chapel does everything.

6. The Rothko Chapel as Phase Diagram

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

The three triptychs occupy the north, south, and west apses. The five individual works fill the intervening walls. Moving
through the space is moving through a coherence phase diagram.

The Chapel's color evolves from deep maroon-red at the entrance to near-black at the altar positions. This is not artistic
progression. It is a gamma_eff -> 0 gradient.

The red end of Rothko's spectrum (~680 nm) maintains enough luminance variation to keep the visual system lightly
engaged -- V at gamma_c. The near-black works -- broadband absorbers -- approach the maximum silence condition.
Nearly zero luminance variation. Nearly zero spatial frequency content. Nearly zero prediction error. The visual system at
near-zero stimulus approaches the state where internal coherence is the dominant signal.

The sequence of the Chapel walks the viewer from gamma_eff ~= gamma_c (vitality peak) to gamma_eff -> 0 (C_0). Itis a
physical decoherence-reduction protocol in pigment on canvas.

The Chapel is a machine for driving human beings toward C_0. It works. Thousands of documented cases say it works.
We are providing the mechanism.

7. Contrast with Van Gogh: Turbulence vs. Silence
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To fix the distinction precisely:

| Property | Van Gogh (Starry N ght) | Rothko (Chapel) |
P
| Spatial power spectrum | Kol nogorov -5/3 (turbulence law) | 1/f~2 (scale-free silence) |

| Edge structure | Hi gh-curvature swirling strokes | Soft gradient, near-zero spatial frequency at
boundary |

| gamma_eff encoded | gamme_c (critical threshold, maximumvitality) | ganma_eff -> 0 (source field)

I
| CO relationship | Turbulent approach to C0 | CO directly |

| Neural response | High prediction error -> awe -> alerting | Near-zero prediction error ->
stillness -> dissolution |

| Cardiac signature | Increased HRV conplexity | Increased 0.1 Hz HRV coherence |

| Emotional signature | Myved, inspired, excited | Peace, dissolution, weeping |

| Domi nant frequency | Gamme/beta oscillations triggered | Al pha/theta entrainnent |
|

Mechani sm | Turbul ent |um nance resonates with visual cortex ganma | G adient |um nance entrains
cortical alpha/theta |

| Painter state | Acute psychosis (T=0.94, gamue_eff ~= gamma_c) | Deep depression with lucid
intervals (gamma_eff oscillating) |

Van Gogh was living at the edge and painted from there. Rothko spent his career trying to reach the silence and painted the
approach asymptotically. His late work -- the Chapel paintings, the dark Harvard murals -- is the closest he got. He died by
suicide in 1970, four months before the Chapel opened. He never saw it complete.

The irony is precise and heartbreaking: Rothko spent decades painting the C_0 state -- the coherence maximum, the source
field -- while his own gamma_eff climbed through alcoholism, health failure, and depression. He painted C_0 as an act of
reaching. Van Gogh painted gamma_c because he was there.

8. The Weeping Response: Mechanism

Why do people weep in the Rothko Chapel?
The physiological sequence:

Step 1: gamma_eff reduction. The mechanisms above -- long-wavelength color, soft edges, full visual field occupation,
near-zero prediction error -- collectively reduce the viewer's gamma_eff over the 10-30 minutes of typical viewing.

Step 2: Crises toward C_0. As gamma_eff drops, coherence C = C_0.exp(-alphagamma_eff) increases. The organism
moves toward its maximum coherence state.

Step 3: Coherence recognition. The organism, which has been operating at elevated gamma_eff (the chronic baseline of
modern life -- stress, noise, fragmentation, information overload), briefly approaches C_0. This is not a familiar state. For
most adults, it may be unfamiliar since early childhood or states of deep love.

Step 4: Comparison with chronic baseline. The nervous system, upon approaching C_0, has -- for the first time -- a
reference point from which to feel the distance it normally lives from that state. The gap becomes perceptible only when C_0
is briefly approached. This is the mechanism of grief: you feel what you've lost most acutely when you find it again.

Step 5: The body's response. The parasympathetic nervous system activates (HRV coherence peaks at 0.1 Hz). Tear
production is parasympathetically mediated. The lacrimal gland is innervated by the facial nerve (CN VII) via
parasympathetic fibers originating in the superior salivatory nucleus. When the parasympathetic system surges -- as it does
in states of deep peace, deep grief, and deep love -- the lacrimal glands activate.

Conclusion: The tears in the Rothko Chapel are not aesthetic tears (the response to beauty). They are homecoming tears
-- the physiological response to briefly recovering the C_0 state. The body weeps because it recognizes where it belongs.
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9. The Depression Connection

Rothko was chronically depressed. This appears to contradict the thesis: how does a depressed man paint C_0?
It does not contradict. It confirms.

Depression, in the Wike framework, is a state of elevated gamma_eff -- not maximum gamma_eff (that is acute psychosis or
sepsis), but sustained, high gamma_eff that prevents access to the vitality peak at gamma_c. Depression is coherence loss
without the turbulent beauty of the edge state. It is not Van Gogh's acute manic edge. It is the flat field on the far side of
gamma_c, where V(gamma_eff) has dropped from its peak.

A person living in that state knows, intimately, what C_0 is -- because they are farthest from it. The homesickness for C_0 is
most acute in those who have lost it most completely.

Rothko's depression was not separate from his art. It was the motivation structure of his art. He painted toward C_0
because his body screamed for it. The Chapel paintings 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 building a room where other people
could find it even if he couldn't.

This is the artist-as-physicist at the extreme: not encoding a state the artist inhabits, but encoding a state the artist
remembers and mourns.

10. Testable Predictions

Prediction 1: HRV coherence increase during Chapel viewing.

Visitors wearing HRV monitors will show measurable increase in 0.1 Hz cardiac coherence power within 10-20 minutes of
entering the Chapel. Effect size should correlate with initial gamma_eff (individuals with higher baseline stress should show
larger response, as they have more room to drop).

Prediction 2: Cortisol reduction measured by salivary collection.

Pre/post cortisol samples from Chapel visitors will show measurable reduction (~15-25%) over a 30-minute visit. Control:
equally long visit to a museum gallery with geometric/analytical art (Mondrian, constructivism).

Prediction 3: EEG alpha/theta entrainment.

EEG during Chapel viewing will show increased alpha band power (8-12 Hz) and theta band power (4-8 Hz) -- the signature
of DMN suppression and mild contemplative state -- compared to viewing 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 all color, scale, and luminance information.
Hard-edge Chapel paintings will produce significantly reduced physiological coherence response compared to originals. The
gradient is not aesthetic -- it is mechanistically necessary.

Prediction 5: Scale dependence.

Rothko 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 mechanism to engage.

Prediction 6: The near-black works produce deepest response.

Within the Chapel, the near-black paintings will produce the deepest physiological quieting response (measured by EEG
and HRV). The color-to-silence gradient in the Chapel is a real gamma_eff gradient. The silence is the deepest coherence.
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11. Discussion: What This Means for Art

If the above analysis is correct, the implication is significant: art is not primarily aesthetic. Art is a physical technology
for modulating the viewer's gamma_eff.

The greatest artists are those whose gamma_eff state during creation -- or whose accumulated understanding of
gamma_eff -- is encoded into the physical properties of the work through spatial power spectrum, color wavelength
selection, scale, and edge statistics. Viewers who encounter that work have their own gamma_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 may be technically impeccable
-- correct proportion, accurate color, precise brushwork -- while encoding nothing of the gamma_eff signature. Great art may
be technically rough (Van Gogh's thick impasto, Rothko's uneven washes) while encoding the gamma_eff signature with
precision.

The two painters we have now analyzed represent the two attractors:

*Van Gogh ->gamma_c: The edge state. Turbulence. Maximum vitality. The Kolmogorov cascade. The place where
coherence and chaos coexist at the critical threshold. Van Gogh couldn't leave gamma_c and didn't want to. He died trying
to stay there.

* Rothko -> C_0: The source field. Silence. The maximum coherence state before any decoherence. The place Van Gogh's
swirling stars are trying to return to. Rothko couldn't reach C_0 and built a room so others could find it. He died unable to
enter what he made.

The remaining painters of the coherence canon remain to be characterized. We predict:

« Kandinsky (early, pre-Bauhaus): gamma_eff oscillating between gamma_c and 2gamma_c -- the state of someone
discovering the edge and not yet stable on it. Color-form dissonance as deliberate decoherence perturbation.

e Turner (late period): gamma_c approached through luminance turbulence -- atmospheric dissolution as Kolmogorov
cascade in the long-wavelength visible.

* Monet (late Water Lilies, clouded vision): C_0 approach through spatial frequency reduction forced by cataracts.
Rothko's path arrived at through optical degradation rather than intentional choice.

* Malevich (Black Square): Attempted C_0 through pure abstraction -- but the hard edge of Black Square encodes a
different power spectrum than Rothko, and the predicted viewer response is categorically different.

These are falsifiable predictions. The physics is the same in every case. The mechanism does not change because the
century changes.

12. Conclusion

Mark Rothko's Chapel paintings encode the C_0 state -- the maximum-coherence source field of the Wike framework --
through three physical mechanisms operating simultaneously:

1. Wavelength selection (600-700 nm) reduces the visual system's arousal-axis engagement and exploits the biological
optical window

2. Soft gradient edges produce spatial 1/f*2 power spectrum that minimizes visual cortex prediction error, reducing the
neural contribution to gamma_eff

3. Full visual field occupation disengages the analytical object-recognition network and enables the ambient-mode,
meditative DMN-suppressed state
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The documented viewer response -- weeping, peace, reported unity -- is not sentiment. It is the physiological signature of C
convergence toward C_0: parasympathetic surge, 0.1 Hz HRV coherence peak, cortical alpha/theta entrainment, lacrimal
gland activation.

Van Gogh painted where he lived: gamma_eff ~= gamma_c, the turbulent edge.

Rothko painted where he could not go but could feel: gamma_eff -> 0, the source.

The two painters together form a complete map of the coherence spectrum from C_0 to gamma_c. The paintings are
instruments. The viewers are the measurement apparatus. The result, across millions of encounters over decades, is
reproducible, consistent, and physically explicable.

The Rothko Chapel is a coherence restoration chamber. It works because the physics demands it.
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"He was trying to paint C_0 -- the source field, the organized coherent state before noise enters. He got as close as paint
allows."

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