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Lecture 8 : Field theoretic calculations
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Large deviations
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Replica methods
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① Large deviation of overlap matrix

and field theoretic calculations .
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② Field theoretic calculation for general large deviations .

Xi EIRK . Xi ni - i. d . Ipx ,

M : IRK → IRP
.

1pct E. Mcxisnm ) dingo him.tn/oglPCHn.E.mcxiI-mltee)--ECS(EiMCxi) - nm ) )
x

= E ( Iaf exp { is Maxi) - nm , a>} da )
X ( TP

Rp

= HTTP xp f - in cm , a>3. Ef exp { i mcxi ) , a >3) da

r

= zpS,µexp f - in < m . A > ) (Ece :<a. Mix's) ) " da

= ext exp { - n Kan , nay } X ECeca.in
"

^

⇒ tin In log IP ( In Fe, Mlxi ) em )
n-7W

= eye f - cm , as t log E [ ea.mx's] )
.

③ Cramer 's ehm
.

-1hm ( Cramer ) Let Xi viii.d. Mx .

Let f :X → IR
.

If A EIR is a closed interval of real axis
,
then

limn log IPC th ¥, fcxi) EA )
= - int Ha) rate function

has
a c-A

where Ila ) = gyp { da - log E*µ×[et""] } .
We also write IPC th Ei, fcxi ) EA ) ± exp { - n ianef, Hal } .

Intuition : A = { t i t za}
.

1pct .¥, fcxi) EA)

= IP ( htt, fcxi ) za ) = IPC ex this zexna )

E [ ed Ef fcxi ) ] EC ex -fcxs]
"

E inf-= infx-en.ua
a enna a

⇒ In log IPC I.E,
flxi ) EA) E int (log Fleitas] - da) = - I (a) .



④ Replica method
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