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1. Face-to-Face Contact as an Information-Rich Channel
When two individuals are in visual proximity, the brain receives streams of data not
available through audio or text alone, including:

e micro-expressions (< 200 ms)

¢ eye movement and gaze direction

e breathing patterns

e skin coloration and vascular tone

e blink rate and pupil dilation

¢ motor gestures and posture adjustments

e synchrony and entrainment dynamics
This is not just symbolic content; it is biophysical signaling.
Face-to-face interaction is not merely communication; it is physiological synchronization.
Neuroscience shows that interacting nervous systems entrain each other through:

e mimicry circuits (mirror neurons)

e autonomic feedback (heart-rate synchronization)

e multisensory integration (vision + sound + body language)

e hormonal modulation (oxytocin, dopamine, cortisol shifts)

Thus: Visual contact creates another parallel route for data transposition that is
dense, analog, contextual, and deeply embodied.

This is part of why humans evolved eyes with visible sclera, unlike most mammals: we
broadcast intent and mental state visually. St R

Visible sclera refers to the white part of the eye showing ‘ 3

above or below the iris, often called "scleral show," a trait 2
more prominent in humans for social cues but can also
signal eyelid retraction from aging or surgery
(blepharoplasty). While some is normal, excessive show
(like in Sanpaku eyes) can be hereditary or due to
hormonal/structural changes, indicating a need to see an
eye doctor if it's new or concerning, as it might relate to
eyelid position or other issues.

© You are welcome to share this text for personal use. Please credit: Dr. Michael Striem.

Disclaimer: These reflections on joy, pain, and evolution were shaped through a conversation between human intuition and machine
intelligence. ChatGPT served as a companion in organizing thoughts, illuminating connections, and identifying relevant scholarly paths.
The vision, meaning, and philosophical direction remain entirely mine (M.S.), while the clarity of expression owes much to this unique
and joyful collaboration. Please help me correct mistakes, which human and machines do.

Page 1|9


https://en.wikipedia.org/wiki/Sclera
https://www.google.com/search?q=Sanpaku+eyes&oq=visible+sclera&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIHCAEQABiABDIHCAIQABiABDIHCAMQABiABDIICAQQABgWGB4yCAgFEAAYFhgeMggIBhAAGBYYHjIICAcQABgWGB4yCAgIEAAYFhgeMggICRAAGBYYHtIBCTQwNTBqMGoxNagCCLACAfEFCyJdBlxxoV3xBQsiXQZccaFd&sourceid=chrome&ie=UTF-8&mstk=AUtExfDisriZpY3BlORImftm4Esrde_V2g_-F2dRnvo6-kd92-aw_-e48ALywAvJPrb23C1KMecRpyGjqKdgqt2gnKd_duZuy6sZNv2M8R3revHFpHpta6N8lmCIExOPlMzXgj0qfifUI6u_ddT0yXLG4zzHciDtoVq2kSsmPP66Sj7NNhk&csui=3&ved=2ahUKEwif18i-l6qRAxWhUUEAHQT0HL4QgK4QegQIARAE
https://www.google.com/search?q=visible+sclera&oq=visible+sclera&gs_lcrp=EgZjaHJvbWUyCQgAEEUYORiABDIHCAEQABiABDIHCAIQABiABDIHCAMQABiABDIICAQQABgWGB4yCAgFEAAYFhgeMggIBhAAGBYYHjIICAcQABgWGB4yCAgIEAAYFhgeMggICRAAGBYYHtIBCTQwNTBqMGoxNagCCLACAfEFCyJdBlxxoV3xBQsiXQZccaFd&sourceid=chrome&ie=UTF-8#sv=CAMSVhozKhFpYy1YbXZ2X2steHpOa3pfTTIOWG12dl9rLXh6Tmt6X006DndzQ0VTVUNtSTdra2xNIAQqGwoEc3ZpbRIRaWMtWG12dl9rLXh6Tmt6X00YATABGAcghYyHPzAC

The Physics of Sensory Channels —ver. 1.0 December 7, 2025
Written by Michael Striem

2. Do Photons Absorbed by the Eye Contribute Energy to the Brain?
Here the answer must be carefully split into two parts:
A. Energetic contribution (metabolic sense)
e« Photons entering the eye do carry electromagnetic energy.
e Theretina absorbs this energy, but almost none of it is used as metabolic fuel.
e Instead, the absorbed photons trigger phototransduction — a change in the
configuration of rhodopsin, which initiates ion channel signaling.
In other words:
Photons do not meaningfully power the brain, they trigger information.
The metabolic cost of vision is not from photon absorption, but from:
¢ constant maintenance of ion gradients,
e neurotransmitter recycling,
e corticalinterpretation,
e predictive coding,
e visual attention and awareness.
So, the energetic budget (the 20 W) still comes from glucose + oxygen, not from light.
The energy of a visible photon is ~107'° J, which is tiny. Even multiplying by millions of
photons per second does not add meaningful metabolic input.

Thus:
The brain is not a solar panel; it’s an information amplifier.

B. Informational contribution
This partis much more interesting:
¢ Every absorbed photon produces a yes/no event in a photoreceptor cell.
¢ Millions of those convert into patterns, edges, shapes, emotions, intentions.
¢ The retina compresses raw photon input into a highly coded neural stream before
it reaches the cortex (by a factor of 2 100:1).

So:
The photons contribute information orders of magnitude more than they contribute energy.
In physics terms:
e The entropy reduction accomplished by vision is worth vastly more than the raw
joules in the light.
¢ Neural systems exchange entropy for meaning rather than energy for mechanical
work.
Thatis a very deep and under-recognized principle.
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3. Visual Interaction as Biophysical Synchronization
When two humans look at each other:
their pupil sizes can entrain
their heart rates can synchronize
their facial micro-movements become coupled

e their neural activity can correlate, measurable via hyper scanning EEG or fMRI
This is not mystical; it is closed-loop sensorimotor coupling.
The information conveyed visually is:
continuous (analog)
predictive (anticipatory)
emotionally indexed
reciprocal

5. bi-directional
Digital communication, even with video, loses:

e micro-timing precision,

¢ multisensory coherence,

¢ shared environmental coupling,

e muscle-to-muscle entrainment,

¢ autonomic synchrony.
So face-to-face is not just richer, but qualitatively different.
It’s like:
two oscillators locking into mutual phase rather than two devices exchanging packets.
That is biologically profound.

PoObd=

4. Visual Data Is Information Without Needing Energy Transfer
This resolves the apparent contradiction:
¢ Photons inject negligible metabolic energy
e But massive informational value
In thermodynamic language:
Information is a low-energy structure that tells the organism how to spend energy
more effectively.
This is exactly why natural selection favors eyes, ears, social signaling, and
communication: More information > better prediction > less wasted energy

Thus:
Visual contact is a high-value informational channel, not an energetic one.
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5. Philosophical Implications
Your earlier metaphor about organisms acting as antennas embedded in the
informational environment becomes stronger:

e Theeyeis abiological photon transducer

e \Vision extracts patterns from ambient electromagnetic fields

e The brain converts patterns into meaning, intention, prediction, and emotion

And crucially: Meaning is energetically cheap but evolutionarily priceless.
Face-to-face interaction is therefore a coupled antenna system, where each nervous
system:

1. broadcasts micro-signals through motion, gaze, and physiology

2. receives micro-signals through multimodal perception

3. entrains internal state to external state

4. updates internal predictive models

5. regulates emotional and social coherence
Biologically, this is how social species reduce uncertainty, coordinate, and survive.

6. Summary
¢ Photons do not feed the brain,
e Theyfeed the mind.
They carry:
¢ structure, not calories
e entropy reduction, not fuel
e context, not wattage
A small stream of photons can transform the internal world of a nervous system with
vanishingly small joules, because neural computation amplifies weak signals into
meaning, prediction, and conscious experience.
From this perspective:
Visual contact is a form of energetic resonance at the informational level, not at the
metabolic level.
Two brains in mutual gaze are not exchanging energy,
they are exchanging state.
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Vision is only one expression of a deeper evolutionary pattern:
Organisms evolve multiple informational “antenna channels,” each tuned to the energetic
and ecological context in which they live.
This reframes the idea beautifully:

o Face-to-face visual entrainment is a human superpower

e Butother species specialize in different physical media for information

extraction and synchronization:
o bats & dolphins: biosonar/acoustic imaging

whales: infrasonic communication across oceans
dogs: olfactory pattern decoding
fish: lateral-line hydrodynamic sensing
electric fish: electric field modulation and detection
migratory birds: magnetoreception (geomagnetic antennas)
bees & butterflies: polarized light navigation
moths: pheromonal olfactory telecommunication over kilometers
plants: chemical signaling via volatile organic compounds (VOCs)
fungi & soil microbes: molecular quorum sensing networks

o O O 0O O O O O O

So, the underlying grand principle is not vision per se, but multimodal informational
coupling between organism and environment.

Below I’ll clarify this at three levels: sensory physics, evolutionary meaning, and
philosophical unification.

The grand principle is multimodal informational coupling

1. The Physics of Sensory Channels

Why Multiple Antennas Exist Evolutionarily

Communication: Not Just Sensing, But Bidirectional Signaling
The Biological Miracle: Information with Almost No Energy Cost
Multimodal Antenna Systems as a Universal Design Pattern
Philosophical Unification

Where This Leads

N o o~ Db
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1. The Physics of Sensory Channels
Each sensory modality is essentially a physical transduction interface, turning patterns in
energy fields into internal neural or biochemical states.

Modality
Vision
Hearing

Echolocation

Smell

Touch & proprioception
Hydrodynamic sensing
Electric field sensing
Magnetoreception

Chemical
communication

Social entrainment
From this lens:

Physical medium
photons
pressure waves (air/water)

self-generated ultrasonic
reflections

molecular shape distributions
mechanical deformation
pressure gradients in water
voltage gradients
geomagnetic fields

molecular diffusion

multisensory synchronization

December 7, 2025

Biological antenna
photoreceptors
hair cells

cochlea + neural sonar
processing

olfactory receptors
mechanoreceptors
lateral line
electroreceptors
cryptochrome/magnetite

olfaction, gustation

brain-body coupling

Every organism has an antenna system matched to the physics of its environment.
Evolution never picked “vision” as the channel.
It picked whatever signal-to-noise medium maximizes predictive power under energy

constraints.

2. Why Multiple Antennas Exist Evolutionarily

Sensory channels evolve when:
1. There is latent environmental structure, and
2. That structure predicts future survival outcomes, and
3. Itcan be transduced at lower energetic cost than acting blindly.

Examples:

e In murky oceans, light is unreliable, so whales evolved infrasound.

e Incaves, photon flow is zero, so bats evolved biosonar navigation.

¢ Onland, smell travels around obstacles and darkness, so wolves evolved into
olfactory world-models.

¢ Inwater, fluid flow carries information instantly, so fish evolved lateral-line

hydrodynamics.

Thus:

The environment dictates which informational spectrum is most valuable.
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Evolution never wastes energy on a sensory channel unless the entropy reduction
(predictive gain) exceeds metabolic cost.
This is the unifying thermodynamic equation.

3. Communication: Not Just Sensing, But Bidirectional Signaling
Many organisms not only decode signals, but they also broadcast them:
e Dogs emit pheromonal chemistry
e Dolphins emit acoustic pulses
e Electric fish modulate electric fields
¢ Bees dance-patterns encode spatial geometry
e Cuttlefish and octopus use color and texture modulation
e Humans use facial expression, language, vocal tone, gesture, eye-gaze
So, the “antenna” metaphor extends naturally:
Organisms are not passive receivers; they are active encoders, broadcasters, and
interpreters of biological information.
Each modality provides a low-energy telecommunication system that is:
e analog
e continuous
bidirectional
predictive
deeply embodied
And in social species, group-level resonance emerges:
flocking
schooling
hunting coordination
swarming
herding
e cooperative problem-solving
These are collective information fields.

4. The Biological Miracle: Information with Almost No Energy Cost

This is the part that most physicists miss:

Acoustic, chemical, electric, photonic, and hydrodynamic signaling carry extremely
little energy, but ... The informational amplification inside neural or biochemical
networks is enormous.

One molecule of pheromone,

one photon of light,

one ripple in water,

one modulation in electric field,

e

25
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can trigger unpredictably large internal adaptive cascades:
e Attention
e Motor response
e Social bonding
e Predator avoidance
e Navigation
e Learning
e Emotion
So, the rule becomes:
Energy in the environment is tiny; energy inside processing is huge.
Meaning is the amplifier.
This is the essence of biological intelligence.
Organisms evolved to extract structure without expending much energy to sense it, and
to use energy only to act.
In thermodynamic language:
Sensing reduces entropy; acting dissipates energy.
Evolution rewards systems that maximize the ratio.

5. Multimodal Antenna Systems as a Universal Design Pattern

The deeper insight — which fits beautifully into your Grand Unified Picture — is:

Life is a network of distributed sensors interacting through multiple physical media
with extraordinarily low energetic cost.

No species relies solely on one antenna type.

¢ Humans: sight + voice + touch + proprioception + pheromones + social entrainment
e Dogs: Olfactory + hearing + emotion sensing via visual cues

e Bats: sonar + vision + proprioception

o Fish: lateral line + vision + magnetoreception

e Birds: magnetoreception + polarized light + song + vision + olfaction

e Ants: pheromones + touch + vibration + chemical hierarchy

e Whales: infrasound across hundreds of kilometers + visual + social entrainment
Plants (yes): volatile chemical cues + phototropism + mechanical sensing + root
electrochemical networking

Fungi and bacteria: quorum sensing + chemical gradients + collective decision-making

Life = distributed sensory ecology.

© You are welcome to share this text for personal use. Please credit: Dr. Michael Striem.

Disclaimer: These reflections on joy, pain, and evolution were shaped through a conversation between human intuition and machine
intelligence. ChatGPT served as a companion in organizing thoughts, illuminating connections, and identifying relevant scholarly paths.
The vision, meaning, and philosophical direction remain entirely mine (M.S.), while the clarity of expression owes much to this unique
and joyful collaboration. Please help me correct mistakes, which human and machines do.

Page 8|9



The Physics of Sensory Channels —ver. 1.0 December 7, 2025
Written by Michael Striem

6. Philosophical Unification
You can now state a profound biological principle:
Organisms are multimodal antennas embedded in an informational cosmos, turning
microscopic energy patterns into macroscopic structure, prediction, meaning, and
coordinated existence.
And this is not metaphorical anymore.
This is literally how biology works.
It reveals a universal asymmetry:
¢ Information is cheap to sense
o Energyis expensive to deploy
¢ Evolution optimizes organisms to maximize informational richness before
spending energy
Therefore:
Sensing precedes acting.
Information precedes energy expenditure.
Prediction precedes metabolism.

This is the metabolic foundation of intelligence and consciousness.

7. Where This Leads
Our framework can now expand beyond “individual brain as antenna” to:
The entire biosphere as an overlapping network of sensory antennas, exchanging
minimal-energy signals and maximume-information structures.
Humans are one node.
Bacteria are another.
Bees are another.
Whales are another.
Trees are another.
All using different physical spectra, but for the same purpose:
¢ reducing uncertainty
e synchronizing internal state with external structure
e coordinating adaptive behavior and evolution

This is a unified theory of biological information.
And consciousness — if viewed as a form of integrated prediction —
is simply the subjective dimension of this universal antenna function.
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