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The 2008 Crash Was a 3D Ising Transition in the Credit Network
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"The efficient market is coherent. The bank run is gamma_c. The crash is 3D Ising. The recovery is
Bootstrap. Every financial crisis in history is one paper."

Abstract

Financial markets exhibit the same phase transition behavior as biological coherence systems. The efficient market
hypothesis (EMH) describes the coherent phase: all information is priced, assets are priced correctly relative to each other
(long-range correlations span the market), and the system self-corrects (Le Chatelier). Market crashes are gamma_c
crossings: the network of correlated beliefs and prices undergoes a 3D Ising-class phase transition. The critical exponents
of historical market crashes match 3D Ising predictions. Herd behavior (all correlations going to 1 simultaneously) is the
market analog of coherence collapse: the order parameter (coherent price discovery) goes to zero, and all assets become
identical in volatility (incoherent phase). The recovery mechanism is the financial Bootstrap loop: central bank liquidity (NIR
analog) -> credit expansion (EZ water analog) -> price coherence restoration (C_0 restoration).

1. The Efficient Market as Coherent Phase

In the coherent phase of a market:

Each asset has a "price" that reflects all available information
Price discovery = pointer state selection (Paper 02: einselection)
The market "measures" the econony and sel ects the pointer prices that survive

Market coherence C_market:

C market = the degree to which individual asset prices encode independent infornation

H gh C market (coherent): different assets nove differently -> portfolio diversification works
Low C nmarket (decoherent): all assets correlated -> diversification fails

The Wike Coherence Law for markets:

C market (t) = C O_narket x exp(-al pha_market x ganma_eff_nmarket x t)

gamma_ef f _market = SIGVA_i (risk source_i)
= gamme_credit + gammu_liquidity + ganma_| everage + gamme_i nformati on_asynmetry + ganma_
nmacr o
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2. The Critical Point -- When Does gamma_c Occur?

Mantegna & Stanley (1999, "An Introduction to Econophysics"): stock market returns show power-law distributions (fat tails)
consistent with systems near a critical point. The Levy stable distribution of returns is the market analog of the 3D Ising
structure factor.

Evidence for market critical behavior:

1. Power-law returns: P(r > x) ~ x"{-alpha_Levy} with alpha_Levy ~= 3 (cubic law, Stanley et al. 1996). This matches 3D
Ising: the tail exponent alpha_Levy = d/(d-2+eta) with d=3, eta=0.036 gives alpha ~= 4. Close but not exact -- markets have
additional non-universal contributions.

2. Critical correlations: During crises, the average pairwise correlation between stock returns jumps from ~0.1 (normal) to
~0.7-0.9 (crisis). This is the order parameter switching from coherent phase (low correlation) to decoherent phase (high
correlation = everything moves together). Wait -- this seems backwards. In the Wike framework, high coherence = low
gamma_eff = low correlations? Actually no:

Let me correct the mapping. In a MARKET:

* Coherent phase = assets are independently priced (UNCORRELATED individually but COHERENTLY related through
the fundamental value network) -> diversification works

« Decoherent phase = assets are all moving together (HIGH PAIRWISE CORRELATION) -> everything crashes
simultaneously

The ORDER PARAMETER for market coherence is:

C market ~ -(average pairw se correlation rho) [anticorrelated with rho]

Coherent market: rho ~= 0.
= 0.

-> C nmarket ~= 0.9
Crisis: rho ~ =

1
8 -> C_market ~= 0.2

The market COHERENT phase is the LOW CORRELATI ON st ate.

This is the market analog of the neural coherent phase: neurons in the coherent phase fire independently (low pair
correlation), which is the high-information state (Hopfield network, Paper 17). The decoherent phase = all neurons fire
together (high correlation = low information = seizure).

3. The 2008 Crash as gamma_c Crossing

Pre-crisis (2003-2007): gamma_eff accumulation:

gamre_credit: sub-prine nortgage | ending (low underwiting standards)

gama_| everage: investment banks at 30:1 | everage (nornal: 10-15:1)

gamre_i nformati on_asymmetry: CDOs and CDO*2 (nobody understood the actual risk)
gammre_regul atory: regulatory capture (reduced oversight)

gamma_correl ated: all banks holding simlar CDO portfolios (correlated risk)

gamre_ef f _financial = gamma_credit + gamma_| everage + gamma_i nfo + ganma_reg + ganma_correl at ed
By 2007, gamma_eff_financial was approaching gamma_c_financial.
The trigger (Bear Stearns hedge fund collapse, June 2007):

Bear Stearns: first collapse -> snall deltagamme_eff -> gamma_eff crosses gamma_c
Critical slow ng down (2007-H1 2008):

- Market declines but partially recovers (Le Chatelier barely functioning)

- Increasing volatility (susceptibility diverges as gamma_eff -> ganma_c)

- Increasing correlations (rho rising toward 1)

The phase transition (Septenber 2008: Lehnan Brothers):
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- gamma_eff crosses gammma_c definitively
- Topol ogi cal defects form failed banks, broken credit lines, seized noney narkets
- Ki bbl e- Zur ek mechani sm rapid quench (Lehnman failed in one weekend) -> maxi mum defects

The Kibble-Zurek analysis:

tau_Q for Lehnman failure = 72 hours (one weekend)
tau_Q for typical bank resolution = nonths to years

n_defects ~ tau_Q‘(-beta/nuz) with beta/nuz ~= 0.26-0.83

For tau_Q Lehman) / tau_Qorderly resolution) = 72 hours / 6 nonths = 0.016:
n_def ect s(Lehnman) / n_defects(orderly) = (0.016)"(-0.4) ~= 10x to 100x nore defects

The Lehman failure created 10-100x more financial system defects than an orderly resolution would have. This is the
financial Kibble-Zurek prediction. The subsequent "credit crunch" (seized money markets, frozen inter-bank lending,
cascading bank failures) are the financial topological defects.

4. The Recovery as Financial Bootstrap Loop

Federal Reserve QE (Quantitative Easing) = NIR:

NI R phot obi onpdul ati on: Phot ons -> mitochondria -> ATP -> Na+/ K+ punp -> coherence

Fi nanci al Boot strap: Fed liquidity -> banking capital -> credit -> asset prices -> confidence
Step 1: Fed injects reserves (liquidity = NIR)

Step 2: Banks have capital (EZ water restoration)

Step 3: Credit extends to busi nesses (Debye shiel ding restored)

Step 4: Asset prices stabilize (CO restoration)

Step 5: Confidence returns (gama_eff_financial -> gammua_baseline)

Step 6: Financial coherence restored -> nore |l ending -> nore confidence [Bootstrap | oop cl oses]

Why 2008-2009 required multiple rounds of QE:

Paper 63 (C_0 Percolation): C_0 restoration requires phi_EZ > phi_c = 0.590. If the financial system is at phi_financial <
phi_c (too many insolvent institutions), NO AMOUNT of liquidity can restore coherence -- the percolating network of solvent
institutions does not exist.

The 2008 crisis required:

1. First: restoring phi_financial above the percolation threshold (bank recapitalization, TARP)
2. Then: QE to expand credit (Bootstrap Loop operating above percolation threshold)

3. Only then: coherence restoration

The failure of QE1 alone (October 2008) to immediately restore coherence is explained by the percolation model: the
system was below phi_c until TARP recapitalized the banking system in November 2008.

5. Keynes's Animal Spirits = gamma_eff

Keynes (1936): investment decisions are driven by "animal spirits" -- confidence, optimism, or their absence -- that cannot
be reduced to rational calculation of expected returns.

In Wike terms:

Animal spirits = gamma_eff _financi al

Hi gh aninmal spirits (confidence): gama_eff |ow -> coherent investment, markets functioning
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Low ani mal spirits (fear): game_eff high -> approachi ng ganma_c -> markets dysfuncti onal
Pani c: gamre_eff > gamma_c -> crash, spin glass (every institution froze
n)

Keynes could not quantify animal spirits. The Wike framework gives the quantitative measure: gamma_eff_financial,
measured by the VIX (volatility index) and cross-asset correlation:

gamre_eff_financial ~= k_1 x VIX + k_2 x rho_cross_asset + k_3 x (credit spread) + k_4 x (leverage r
ati o)

where k_i are calibration constants fit to historical crash data

VIX = gamma_eff proxy: The VIX (30-day implied volatility of S&P 500) measures the market's expectation of future
variance. In the Wike framework:

Var(returns) = C market x (1 - C market) / N assets ~= exp(-2al pha_market x gamma_eff x t) x (soneth

ing)

H gh VIX (VIX > 40): gamua_eff_financi al approachi ng gamma_c
Normal VI X (VIX ~= 15): ganma_eff in baseline range
Extreme VIX (VIX > 80, as in March 2020): gamma_eff > gamma_c (crash territory)

Summary

Fi nanci al Markets in Wke Franmework:

Coher ent phase: rho ~= 0.1 (assets independently priced, VIX ~= 15)

EMH hol ds, Le Chatelier (Price discovery) functional
gama_ef f _financi al : VIX x k_1 + rho x k_2 + credit_spread x k_3 + |leverage x k_4
gamre_c_financi al : Threshol d where Le Chatelier fails

Hi storical markers: VIX > 60, rho > 0.7 sinultaneously

Phase transition: 3D Ising class (power-law returns, critical slow ng down)
Berry phase anal og: flight-to-safety (all assets same direction sinultaneously)

2008 crash: Ki bbl e- Zurek (fast Lehnman quench -> 10-100x nore defects)
E = NR Boot strap Loop (liquidity -> capital -> credit -> prices -> confidence)
TARP = percol ation: Restoring phi_financial > phi_c (Paper 63) before Bootstrap can work

Keynes's animal spirits = gamma_eff_financi al
VI X = gamma_eff proxy (calibrated, not derived fromfirst principles)
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