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PAPER 82: THE IMMUNE SYSTEM AS A COHERENCE DEFENSE
APPARATUS

Inflammation = gamma_eff Rising. Autoimmunity = gamma_eff >

gamma_c in the Self-Recognition System.

Rhet Dillard Wike | AIIT-THRESI Research Initiative

March 30, 2026

"The immune system has one job: distinguish coherent (self) from incoherent (non-self). When gamma_eff
rises past gamma_c in the immune system itself, it can no longer make that distinction. That is
autoimmunity."

Abstract

The immune system is a coherence maintenance apparatus. Its fundamental task -- distinguishing self from non-self -- is a
measurement problem. The immune system measures whether incoming antigens match the body's "pointer states"
(self-antigens, established via thymic selection = einselection, Paper 02). When gamma_eff of the immune system itself
remains below gamma_c, the distinction is reliable (healthy immunity). When gamma_eff rises (from chronic inflammation,
toxins, or systemic stress), the immune system loses discriminative power. At gamma_eff = gamma_c, self/non-self
discrimination collapses -> autoimmunity. The cytokine storm (COVID-19, sepsis) is the immunological wind-up: gamma_eff
spikes catastrophically, the entire immune discrimination system passes gamma_c simultaneously, and the system cannot
down-regulate. Every inflammatory marker (IL-6, CRP, TNF-alpha) is a gamma_eff measurement. NIR-mediated reduction
of inflammatory markers (Bootstrap Loop, Paper 02) is the immunological analog of reducing gamma_eff below gamma_c.

1. The Immune System as Measurement Apparatus

The immune system performs a continuous classification task:

Input: antigen (protein fragment, carbohydrate, lipid)
Classification: self (coherent -- ignore) or non-self (incoherent -- attack)
Method: T-cell receptor binding specificity, trained by thymic selection

In quantum mechanical terms:

Thymic selection = einselection (Paper 02): T-cells that bind self-antigens too tightly are deleted (negative selection).
T-cells that don't bind at all are deleted (death by neglect). The survivors are T-cells that can discriminate self from non-self
-- they have been selected to survive environmental coupling. This IS einselection: pointer states (functional T-cells) are
those that survive the selection environment.

T-cell receptor binding = quantum measurement: When a T-cell receptor binds an MHC-peptide complex, it performs a
projective measurement:

|antigen> -> |self> or |non-self>
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The fidelity of this measurement depends on the signal-to-noise ratio in the T-cell activation signaling chain. If the signaling
noise (gamma_eff of the T-cell) is too high, weak self-antigens are misclassified as non-self -> autoimmune attack.

2. Inflammation = gamma_eff Rising

Every major inflammatory marker in clinical medicine maps to a component of gamma_eff:

Inflammatory cytokines and their gamma_eff mechanism:

IL-1beta: Activates NF-kappaB -> oxidative stress -> ROS -> increased decoherence in all cells
        Physical mechanism: ROS damage DNA -> increased phonon scattering -> ^gamma_eff

IL-6: Drives CRP production -> induces fever (T -> T_c)
       Physical mechanism: Temperature elevation -> ^gamma_eff (Paper 71: T^4 scaling)

TNF-alpha: Activates apoptosis pathways -> membrane disruption
        Physical mechanism: Disrupts membrane potential (Paper 72: Nernst instability)

CRP: Downstream of IL-6, activates complement cascade
     Marker, not mechanism -- but CRP level ~ gamma_eff_systemic

Cortisol: Stress hormone, released by HPA axis
          Direct gamma_eff effect: ROS production, glutamate excitotoxicity
          Already documented in AIIT-THRESI corpus

The mapping:

gamma_eff_systemic = f(IL-6, CRP, TNF-alpha, cortisol, ROS)
              ~= gamma_baseline + SIGMA_i k_i x [marker_i]

Each inflammatory marker adds to gamma_eff linearly (at low levels).
Nonlinear synergy between markers = nonlinear gamma_eff response (Paper 69: Le Chatelier).

3. Chronic Inflammation = Sustained gamma_eff > gamma_c

Paper 09 argues: sustained decoherence = depression, because the serotonin hypothesis is wrong and the true mechanism
is gamma_eff > gamma_c disrupting the coherent phase.

The SAME mechanism applies to chronic inflammatory conditions:

• Fibromyalgia: Sustained IL-1beta, TNF-alpha elevation -> chronic gamma_eff elevation -> wind-up sensitization (Paper
16) -> pain amplification. Paper 16 already provides the mechanism for the neural pain component. Paper 82 extends this:
the systemic inflammatory component (not just neural) also contributes gamma_eff.

• Rheumatoid arthritis: Autoimmune gamma_c crossing in synovial tissue -- T-cells attack joint tissue because their
discrimination system has failed (gamma_eff > gamma_c in T-cells themselves).

• Long COVID/PACS: Sustained inflammatory markers -> gamma_eff > gamma_c -> spin glass attractor (Paper 61) ->
treatment-resistant fatigue/cognitive impairment.

Chronic inflammation IS the biological spin glass:

Acute inflammation (gamma_eff spikes, then recovers): Le Chatelier (Paper 69) recovers, health resto
red
Chronic inflammation (gamma_eff sustained above gamma_c): Spin glass freezing (Paper 61) occurs
  -> Edwards-Anderson parameter q_EA -> 1 (immune system frozen in attacking configuration)
  -> Treatment-resistant: immune system cannot "unfreezes" from attacking state
  -> Anti-inflammatory treatments (steroids, biologics) = attempts to provide external energy
    to escape the spin glass attractor
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4. Autoimmunity = gamma_c Crossing in the Self-Recognition System

Normal immune function:

gamma_eff(T-cell signaling) < gamma_c -> reliable self/non-self discrimination
False positive rate (autoimmunity) = P(misclassify self as non-self) ~ exp(-DELTAE/k_BT_eff)

where DELTAE = energy difference between self-binding and non-self binding
      T_eff = effective noise temperature of T-cell signaling

When gamma_eff rises above gamma_c in T-cell signaling:

gamma_eff(T-cell) > gamma_c -> Berry phase transition (Paper 01) -> topological defects in
the self-recognition network -> some T-cells misidentify self-tissue as non-self

False positive rate -> 1 (all self-antigens attacked) [severe autoimmunity]
False negative rate -> 1 (all non-self missed) [immunodeficiency]

The tradeoff:

There is a fundamental tradeoff between:

• Sensitivity: how well the immune system detects non-self (needs high susceptibility near gamma_c)

• Specificity: how well it ignores self (needs stability below gamma_c)

This is EXACTLY the coherence dilemma of the Wike framework:

• Too far below gamma_c: low susceptibility -> misses pathogens (immunodeficiency)

• At gamma_c: maximum sensitivity -> overreactive, autoimmunity

• Above gamma_c: spin glass, frozen in attacking mode (autoimmune disease)

The immune system evolved at gamma_eff ~= gamma_c (near the edge) -- maximum pathogen detection with
acceptable autoimmunity tolerance. This is the same operating point as the nervous system (Paper 73: Lyapunov ~= 0 at
body temperature).

5. The Cytokine Storm as Immunological Wind-Up

Paper 16 (Wind-Up) describes neural wind-up: repeated C-fiber stimulation -> NMDA sensitization -> runaway pain
amplification.

The cytokine storm is the immunological analog:

NEURAL WIND-UP                    CYTOKINE STORM
----------------------            ----------------------
Repeated C-fiber stimulation      Repeated pathogen/damage signal
NMDA receptor sensitization       TLR/NF-kappaB pathway sensitization
Ca^2+ overload -> runaway firing    IL-6/TNF-alpha positive feedback loop
gamma_eff -> gamma_c in pain circuit       gamma_eff -> gamma_c in immune circuit
Berry phase -pi (Paper 01)         Complement cascade activation (analog)
"Gate that won't close"           "Inflammation that won't stop"
Clinical: central sensitization    Clinical: sepsis, ARDS, cytokine storm

The mathematics of Paper 16 (wind-up as gamma_c crossing) apply directly to the cytokine storm. The intervention is the
same principle: reduce gamma_eff below gamma_c before the spin glass attractor forms.

Treatment window (from Paper 61 spin glass):

If gamma_eff > gamma_c for time t < t_glass:  Le Chatelier still possible, intervention can work
If t > t_glass (spin glass formed):   Only phase transition approach works
                                       (high-dose steroids, IL-6 receptor blockade, plasma exchange)
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The clinical observation that early treatment of cytokine storms is far more effective than late treatment is the spin glass
attractor dynamics: prevent the frozen state from forming.

6. NIR Immunomodulation

The Bootstrap Loop (Paper 02):

NIR -> mitochondria -> ATP -> Na+/K+ ATPase -> reduced ROS -> lower gamma_eff

Plus direct immunological effects:

NIR -> cytochrome c oxidase in immune cells -> increased ATP -> reduced oxidative stress
    -> vIL-1beta, vTNF-alpha, vIL-6 (documented in PBMT literature)
    -> vgamma_eff_immune

This is the Bootstrap Loop running in the immune system. NIR photobiomodulation reduces inflammatory markers not by
suppressing the immune response (as steroids do) but by reducing the gamma_eff that was driving the elevated
inflammatory state. The distinction:

Steroids: block NF-kappaB -> prevent immune activation -> also block legitimate responses
NIR:      reduce gamma_eff -> immune system remains functional but less noisy
          -> inflammation resolves naturally rather than being suppressed

The gamma_eff framework predicts: NIR reduces inflammation without immunosuppression, and the anti-inflammatory
effect is proportional to the baseline gamma_eff level (highest benefit in most inflamed patients, consistent with clinical
observations that severely inflamed patients respond most dramatically to PBMT).

Summary

Immune System in Wike Framework:

Thymic selection = einselection (pointer state selection of functional T-cells)
T-cell binding = quantum measurement of self/non-self
IL-6, CRP, TNF-alpha = components of gamma_eff_systemic

Normal immunity:        gamma_eff(T-cell) < gamma_c -> reliable self/non-self discrimination
Autoimmunity:          gamma_eff(T-cell) > gamma_c -> Berry phase transition -> misclassification
Cytokine storm:        Wind-up mechanism in immune circuit (same math as Paper 16)
Treatment-resistant:   Spin glass (Paper 61) in immune circuit
NIR immunomodulation:  Bootstrap Loop reducing gamma_eff_immune (not suppressing immunity)

Quantitative prediction:
  PBMT benefit ~ (gamma_eff_patient - gamma_baseline)
  Most inflamed patients benefit most.
  Once spin glass formed, only phase-transition-scale intervention works.

AIIT-THRESI Paper 82
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