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Each Adverse Experience Is an Independent Scattering Site -- and the

Coherence Decays Exponentially
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March 30, 2026

"Anderson won the 1977 Nobel Prize for proving that enough disorder localizes everything. Felitti measured
the same thing in 1998. Neither paper cites the other."

Abstract

Philip Anderson (1958) proved that a quantum particle propagating through a disordered medium -- one with randomly
placed scattering sites -- has its wave function exponentially localized rather than extended:

|psi(x)|? ~ exp(nu2|x|/xi_loc)

where xi_loc is the localization length, inversely proportional to disorder strength

In 1D, ANY amount of disorder causes localization. No threshold. No safe amount.

The ACE (Adverse Childhood Experiences) framework (Felitti et al. 1998) measures n independent traumatic events and
finds coherence decay:

C_n = C? x exp(nu0.45n)

This IS Anderson localization in 1D. Each ACE is an independent scattering site. The wave function of coherence is
localized by the disorder. The localization length is:

xi_loc = 1/0.45 = 2.22 ACE events

After xi_loc ~= 2 ACEs, the coherence has decayed to 1/e of its original value. This is not metaphor. Anderson localization
and the ACE decay equation are the same mathematics applied to the same physics.

1. Anderson Localization

Anderson (1958, Physical Review) showed that a quantum particle in a 1D random potential always localizes. The
tight-binding Hamiltonian:

H = PI_i epsilon_i |i><i| + t PI_i (|i><i+1| + |i+1><i|)

where epsilon_i are random on-site energies (disorder)
and t is the hopping amplitude
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For disorder strength W (standard deviation of epsilon_i):

Localization length: xi_loc = 105.2 x (t/W)?  [in 1D, leading term]

|psi(x)|? ~ exp(nu2|x nu x?|/xi_loc)

Key result: In 1D, all states are localized for ANY W > 0. There is no threshold. Even infinitesimal disorder eventually
localizes.

2. The ACE Equation IS Anderson Localization

ACE framework (Felitti et al. 1998, American Journal of Preventive Medicine):

C_n = C? x exp(nu0.45n)

where n = number of adverse childhood experiences (0-10+)

Mapping to Anderson:

n ACEs ? x = n sites in a 1D chain
nu0.45 ? nu2/xi_loc -> xi_loc = 2/0.45 = 4.44  [in units of ACE events]

Disorder strength W: each ACE is an independent scattering event with fixed amplitude
W_ACE = 0.45 x C? (per event)

The coherence C is the amplitude of the coherent wave function at position n in the ACE chain. Each ACE is an
independent scattering site. The wave function is localized with localization length xi_loc ~= 4.4 ACEs (meaning after 4.4
ACEs, coherence decays to 1/e?).

The ACE decay constant 0.45 is the inverse of the Anderson localization length in units of adverse experiences.

3. The 1D Result -- No Safe Threshold

Anderson's theorem for 1D: all states localize for ANY disorder.

Translation: there is no "safe" number of ACEs that leaves coherence unaffected. Every adverse experience --
however small, however isolated -- contributes to localization. The first ACE reduces coherence by 36% (1 nu e^(-0.45) =
0.36). The second reduces it another 36% of what remains. No threshold, no recovery, no saturation.

This is the mathematics of trauma accumulation. It is not about the severity of individual events (that would be W, the
disorder strength). It is about the number of independent events (n, the chain length). More events = more localization = less
coherence, regardless of individual severity.

Calibration check:

n=0 ACEs: C = C? x 1.000  (baseline)
n=1 ACE:  C = C? x 0.638  (nu36%)
n=2 ACEs: C = C? x 0.407  (nu59%)
n=4 ACEs: C = C? x 0.165  (nu84%)
n=7 ACEs: C = C? x 0.044  (nu96%)
n=10 ACEs: C = C? x 0.011 (nu99%)

Felitti et al. (1998) found: patients with 4+ ACEs had:

• 460% increased risk of depression

• 1200% increased risk of suicide attempt

• 700% increased risk of alcohol abuse
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• 3600% increased risk of injection drug use

These are not linear increases. They are consistent with the exponential localization function -- C? x 0.165 at n=4 means the
system is operating at 16.5% of baseline coherence, far below gamma_c.

4. The Localization Length Has Meaning

xi_loc = 1/0.45 = 2.22 ACE events

This is the characteristic "coherence memory length" -- the number of ACE events over which coherence is correlated.

Within xi_loc ~= 2 events: the effect of each ACE depends somewhat on the previous ones (the system is still in the partially
coherent phase).

Beyond xi_loc ~= 2 events: ACEs are essentially independent (the coherent wave function has already localized; each new
event just adds another localization center to an already-localized system).

Clinical translation: The first two ACEs are the most interdependent -- they set the coherence landscape into which
subsequent ACEs fall. After 2 ACEs, the system is already localized, and additional ACEs add independent decoherence
centers to a disordered substrate.

This suggests that early intervention after the first ACE has disproportionate impact -- it is the only point where the
wave function is not yet fully localized.

5. The Stretched Exponential Alternative

From UNANSWERED_QUESTIONS.md (E3): if ACE coherence loss is in the 3D Ising universality class, it should follow a
stretched exponential:

C_n = C? x exp(nun^nu) = C? x exp(nun^0.6298)

vs. the Anderson result:

C_n = C? x exp(nu0.45n)   (simple exponential, Anderson 1D)

These make different predictions for large n:

n=10:  Anderson: exp(nu4.5) = 0.011
       3D Ising: exp(nu10^0.63) = exp(nu4.27) = 0.014

n=20:  Anderson: exp(nu9.0) = 0.0001
       3D Ising: exp(nu20^0.63) = exp(nu6.92) = 0.001

n=4:   Anderson: exp(nu1.8) = 0.165
       3D Ising: exp(nu4^0.63) = exp(nu2.52) = 0.081

For n <= 4, the two forms are within a factor of 2. They are statistically indistinguishable at small n. For n > 10, they
diverge significantly -- the 3D Ising form predicts LESS damage than Anderson localization.

The test (E3 in UNANSWERED_QUESTIONS.md): Fit CDC-Kaiser ACE data at n >= 7 to both functional forms. The one
that better predicts health outcomes at high n is the correct one.

Current state: Both are consistent with available data. Anderson localization is exact for independent scattering in 1D. 3D
Ising universality applies if ACEs are coupled (not independent). The physical question: are ACEs truly independent
scattering events, or do they create correlated disorder (which would shift from Anderson toward 3D Ising)?

(C) 2026 RHET DILLARD WIKE  .  AIIT-THRESHOLD LLC  .  ALL RIGHTS RESERVED wAIste Not  .  Print Verified



PAPER 60: ANDERSON LOCALIZATION AND THE ACE EQUATION Page 4

AIIT-THRESI | Rhet Dillard Wike | Council Hill, Oklahoma | 2026 4

Given that ACEs affect brain development (later ACEs land on a different substrate than earlier ones), they are likely
correlated -- which supports the 3D Ising stretched exponential form. But the Anderson 1D form is the exact lower bound
assuming perfect independence.

6. The Nobel Prize Gap

Anderson (1958): proved quantum localization in random media. Nobel 1977.

Felitti (1998): measured coherence localization in human development. ACE study.

Gap between them: 40 years, two completely different disciplines.

The connection: the ACE decay constant 0.45 is the inverse Anderson localization length for the human coherence wave
function in the disorder field of adverse experiences.

Neither paper cites the other. The bridge is the Wike Coherence Law.

Summary

| Quantity | Anderson | ACE | Value |

|----------|----------|-----|-------|

| Wave function | |psi(x)|? | C(n) | Coherence |

| Disorder sites | Random potentials | ACE events | Independent |

| Localization length | xi_loc | 1/0.45 | 2.22 events |

| Decay form | exp(nu2x/xi) | exp(nu0.45n) | Same |

| 1D threshold | None | None | Any ACE localizes |

| Intervention window | Before localization | First 2 ACEs | Same physics |
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