Action

The boson action:
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By making the shift ¢, — ¢, + 7 where 7j(z) = fz—f”

forward term. By rescaling ¢, , — 9o we get a free term and an interaction
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finally
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Free propogator

the free prpogator is
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since ¢ is periodic in the length of the sample and in a time period of one over
the temperature
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thus we get a gaussian integral
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In momentum space the propogator reads
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The RG procedure involves cutting momentum

d2k]_ d2k2 .(kl +ko y) d2k eik-(zfy) Jo(A(m - y))
6 = [ oy e Sk =z TP 28

—~

Define
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Cumulant Expansion

The procedure is to take the partiton function
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Thus we look at the moments of iSy in the exponent.

C.E to 1st order in g
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C.E to 2nd order in g
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By changing coordinates

z=%(m+y) §=z-y

we get

i55(29) — igmg(o) /d2zd2§ [(A?,(g) —1) cos2v/8K 5 (2) + (A;?(€) — 1) cos \/8K06Vz¢a(z)]

Deine



o = / P (42(z) — 1)
/d2mx2 (A,%(z) — 1)
/d2m (A;%(z) - 1)

as

as

and write the cosine to second order we have
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C.E to 1st order in D
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Since spin and charge are independed variables we can averege independedly.
The spin averege is like 2nd order in g only half the argument and the charge
avrege is like first order with h — Ah:
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The first integral becomes with the change of coordinates
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and write the cosines to 1st order
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C.E to 2nd order in gD
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Scaling transformations
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A closer look on the charge term:
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We recover the original action with the following scale transformations:
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