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1. Random Networks and their connection to
gravity

a) Plateau transition in Hall effect

b) Integrable models on random surfaces:
Non-critical strings

c) Sign-factor in 3D Ising model

3. Matrix Models for random networks



For any random network consisting of different n-channel
S-matrices (n-incoming and n-outgoing waves)

Define

RV L WS+ S v
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Feynman diagrams of
the gauge field
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This can be done for all guantum spin chain models
with fixed R-matrix. All chain models with local
Hamiltonian have R-matrix.




Example: XX-model with phases, equivalent to CC model
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Putting R, into partition function Z we get full action of the
fermionic part
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We got fermions interacting with U(1) gauge field
and gravity

For the averaging over U(1) disorder in supersymmetric

approach (Efetov) we need to introduce two fermionic fields, ),
and 1, interacting with U(1) gauge field with opposite
charges together with two complex bosonic fields @y 4, which
have the same action as fermions

S[‘P¢,¢,(P¢,¢:Aa,F]tota1: S[wi"AOL’F] + S[w'r’_Aoc’_F]
+ S[(pra,F] + S[(p'r’_Aow_F]
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3D Ising model, fermionic string
representation. Polyakov-1979

Ign factor exhibits Pauli principle
for strings. Fermionic string
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Sign-factor in 3D Ising model
Kavalov, Sedrakyan—Preprint ERPHI-695(10)-1984
Nucl. Phys. B285[FS19](1987)
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Consider adjoined representa
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. Actionbecome
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