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For sufficiently shortrange interactions onlyneed loworder derivatives
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3.3 Lower Critical Dimension

For superfluid assume 141 is uniform

Prada exp EzJAE FAI

ITexpf Ea
t

each Iq is indep Gaussian

with AqAq SEE
TANAKA

FI
e 9 it tag

Ige.gg

fotqeg CdÉ

Cdr fat egg or Tc Sdk

JdkFca Gods Ted

Cd Idz f 2 sd t

co d z a decay
Cairo far d2sd d

MEI de



Xian art 2 08 7 28A and
as x o this o

Zz Egged a lattice
spacing

FETID X Teslaany
texp CANAND

texpfEggs
as xox this becomes Y d 2

d I 2

Coleman Mermin Wagner

3.6 Fluctuation corrections to saddle point

Z expJV Fm tummyfpgjexpf.kzfogged E
Efoggiest Of J

Pf GE IE unit fatty Katee F byKqed
It ft

Cang E If rate2JÉÉztf
correction
terms



A correction term looks like

Cr If ftp.zp length'd

For d 4 this diverges and is dominated by all
d

For dry or converges and is a gtd

g d
d Y constant large termCe ta

and
d he corrects a to 41

Ce diverges

The divergence of CF below d 4 implies
the saddle point conclusions are not reliable

Ine'd also see fluctuations modify behavior in m etc
e.g changes por S etc

3.7 Ginzburg Criterion

We saw in the saddle point approx la Gotti's
ha TK is a microscopic length scale

it canbe fit experimentally fromthe
seq curves

For the liquidgas transition Mo 4 Bewitchup
For superfluid G It the thermal wavelength

These are I to 10 A le 9 m

But for superconductors 90 104artcaperpair distance



g

Importance of Fluctuations is relative

Compare saddlepoint Fu
to Ce k 2g d god the

Fluctuations matter if

god ft s Asp

IH or ten G acsp m

7mg
For d y taking too
will eventually satisfy this

Go a

and Asp NK is OLD

to es in des ey

if Go a then to 104works

But if Gg 103 a then te c 10 18

For any quantity fluctuations always matter

at t to A E AR Gta



4 The Scaling Hypothesis
4.1 The homogeneity assumption
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4.5 RG Formal

Main q why should H H have the same Form
with all effects absorbed into ti h

1 Start w mostgeneral te

BH JddxItm um tumor t Etm s Fmr

2 Apply RE

MFF Ibd Sadat

3 New H has the same form with all params different

Flow in parameter space induced by Rb
4 Fixed points of R have either 9 0 or E e

F Odor Ex
indepenqat

critical

5 Consider linearizing near a fixed point
Under RG the rector of paramus has

SI Ssi SET RI SS

FDA 81
diagonalize

eves 0 w evals Ib Xb b by semigroupproperty
Any H near St has the params 5 5 7 g Oi

i 3 missing gtYi 0 g decreases to 0 irrelevant

i



imel op subspace
basin of attraction

last x

5Cgi ga 7 b 9Cbag blag microscopic

y
details

as For sufficiently large b irrelevant couplings scale to 0

relevant determine all critical exponents

Cg go
e gi f yay r

Up Yy
Aa Yay

People were nontheless unsure how to implement KadamFf's ideas
until Wilson showed how it could be done in the LGmodel

4 6 The Gaussian Model direct solution

2 JDMrxsexpffddxfmxkztmj lzfmjt th.my

Tim
only defined for t20

Mcg fade einme

MA tEéi9mcq



pre JE ft Ky's que fmcg h my0

Z Vnafdg expfpre

Integrate q 0

UM Idma0 expftzulmtth.mn fFMexpYEf
For 970

Z epyft.TK g
F Ey I fay logit kq2tLq4 x const

BZ

near BZ log can be expanded inpowers oft
analytic

Focus on 1 0 VLOG BZ is sphere

Tsing 22Ednaffdqqdtbgfttkqhlqul

h.ggFE x

ESE IIIxatfegtxegrx.EE f g
Tsing thefat kinda throttles

sing
a 2 dk
1 2 dy

B under
g I



4.7 Gaussian model RG
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5.5 Perturbative RG
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