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Mapping to SYK criticality in a large M theory
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Large N limit
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Large M limit

We consider an electron ¢, , with a spin index o« = 1... M, and an ‘orbital’ index
p=1...M" We will take the limit of large number of sites, N, followed by the

limit of large M and M’ at fixed k = M'/M The large M,M’ limit requires us to
fractionalize the electron as

T — szf

zpa

where X, is a complex ‘slave rotor’, with p = 1... M’, obeying the constraint
p g

Z!sz\z M.

This representation has a U(1) gauge invariance
Xz'p — X'L’peiQSi(T) ) fioz — fiaeiqbi(q-)

We shall be interested in the sector in which the U(1) gauge charge is fixed on each
site by

M
M
2; o+ L = o

where L; is the U(1) angular momentum operator for the rotors.



Large M limit

The Hamiltonian is
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The saddle point equations for the f fermion Green’s function G ¢
and the X correlator y are

Gplic) = gy« ST = —PGHOGH )+ kRGN ()
1

x(iwn) = W2 /U + xg* — Piwy) + Piw, = 0) P(r) = =G, (NG (=nx(n

and the value of yg is to be determined by solving the constraint equation

Ty xliw,) =1
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