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First Recall Wick Isserlis Theorem

Given a mean zero multivar Gaussian 61
en

e.g is massive GFF on Asm with Cor M 0

as in previous lectures

Then Elden Ian
0 if n odd

HI D
if n even

Here Ip is over all pairings p of 1 n

i e partitionsof 1 n into pairs i j
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Wicktheorem says

ForGaussian n point correlations 2 point correlations
andperhaps mean

Not true for Non Gaussian eg 014 but there are
Dyson Schwinger equations which relate

comelations of different orders
Fix finite lattice
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This is IBP for V

under Ev derivative is effectively same as multiply C J

Dyson Schminger

Take F p 61 11 Yani
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In particular If 1 0 we recover

forGFF E 49g is Green's function of m Δ

n

Six E 91 21 91 3 8 x X2 E 90 41 37

SIX X E 41 1 91 1

E m Dx Q x 91 1 91 37 E 9 791 1 41 3

Convolve with C m 07 at
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In particular If 1 0 we recover Wicktheorem 4 Pt forGFF

higher moments Wick follow similarly

Note for non Gaussian DS equi don't close



Next time we'll discuss small scale limit o
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To prepare for it Let's clarify scaling first

Recall 7,4 1 9

Dynamics
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Below it will be more convenient to consider

4 of m 44 3 where 7 a s

for example 3 is directly defined from by discretization

eg
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Exercise 3 En e ᵗf
Two alternative views of 3 useful in calculations
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For Friday lectures
the following fact is important

Yet is function if d l Yet is distribution if d z

We prove exact regularity next time but for now we put
in simpler way
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HW for Thursday holidays
Use Wick theorem above to compute 2nd moments

of y 97 Y y in 2D 3D

Which pairings converge
Which pairings diverge


