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Theorem [Carmona and Hu, 2004 : Ann. I. H. Poincaré (2006)]
Define the quenched pressure:

pN(ﬁ?f) - %E IOg ZN(67§) —]E |Og Z *,@HN (0,8)
oe{£+1}V
Then
ﬁ?)
on(5.€) ~ (5. 8)] < 9B

Guerra and Toninelli proved

¢ symmetric, and E[¢*] < oo

S on(5.) — pu(Bog) = O (\%)

in “The Thermodynamic Limit in Mean-Field Spin Glass Models,”
Commun. Math. Phys. (2002)
This then implies a SLLN by a result of Pastur and Shcherbina

Var(N~tlog Zn(8,€)) < 52 y Var(©)

Appendix to “Absence of self-averaging ..., J. Stat. Phys. (1991)
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Compare to the exact identity
EgF(g)] = E[¢’|E[F'(g)] = E[F'(g)]
for g ~ Normal(0, 1).

They then combined this with the famous interpolation technique of
Guerra to deduce the result.

Carmona and Hu's result has also been generalized to quantum spin
glasses by Nick Crawford.
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The Viana-Bray Model
The Viana-Bray model is a diluted spin-glass model.
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A Generalization
N k
K ~ Poisson(a/N) = P(K =k) = e /N (CV/kI )

Natural to consider an analogue of the previous generalization:

kijj's = i.i.d. copies of K
N i
Hy(o) = Z Z qu oi0;j +h20,
i=1 j=1 p=1

P(x = 0) = 1—N+O<A§2> and  Pk=1) = %Jro(%)

This includes k ~ Bernoulli(a/N).
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Also, the analogue of Gaussian IBP is the Poisson shift
E[KF(K)] = E[K]E[F(K +1)] = %E[F(K +1)]

for K ~ Poisson(a/N).

For an “approximate Poisson” k,
ElkF (k)] = % F(1) + Remainder
|[Remainder| < ||F|l P (k> 1)

Could try to mimic Carmona and Hu's proof for the Vianna-Bray model.
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This type of calculation comes from the work on the Viana-Bray model
by Guerra and Toninelli, and Luca de Sanctis.

This motivates defining

ao(§) = Eflog cosh(¢)]
an(&) = E[tanh"(¢)] forn=1,2,...

as some sort of generalized moments.
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Theorem: Given two random variables £ and 7,
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Proof: “Discrete interpolation” (?). Replace one &;; by one nj; at a time.
The connectivity shift type calculation from the last slide applies, and
[(oioj)] < 1.

There are N? pairs (i,j) which gives a multiplier N2,

but there is a pre-factor ﬁ built-in to py(§). O
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and similar definition of py(&, k).
Suppose K, ~ Poisson(a/N), for n=1,2,...,
suppose ki, ko, ... defines a sequence of random variables such that

Nlim NP(ky=1) = « and Nlim NE[xn] = «

and suppose g denotes a Normal(0, 1).

Jim|pw(sn, VBg) — pn(Kn, v/Bg)| = 0.




