
 

SS3 rs tcne loopcomputation
inBakgouudFieldGauge

Last time we saw

gRagcltha.TK
in background field gauge
Let us compute the renormalization factor La
at one loop
take background A am to be space time
independent
compute quartic term

Set A an const 4 w w O

LMOD L Lf t LGH

L E Faut DI A'au DIA'ant CappAtaAtt

I CDT ita m 4

Lf Leg faf Ig IAF
LGH CD wa Dmwd CaryW's A f

one loop result is calculated from quadraticterm
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This gives the action
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one loop contribution
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DetD Detox Det DD
Ds can be diagonalized by passing
to momentum space
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With A constant this gives

Dq p 8 p G U q

where Mane finite q dependent matrices



For example one finds
Mftn µ g 7 fiqfm AsaczgakifigstAEG.es

fiq sratAsvcrsxki9ng.pttcnCrgs
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E terms
where Fam Copy Asn Arv
From eq G we then get
it loom A thDetDA bDetDKilnDetDw
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84p g fd4qf tztrln.tttCq1ttrlnMYCq

tube MTH 2

tu here instead of Tr denotes the usual

traces of finite matrices
isolate terms in G of 4th order in A

define M Mo t M t Mz
where Un contains n oil or 2 factors ofA
then
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Performing the integrations exercise we get

fd4qftrlnMAG.IT FXCrgsCsasEnuFs

where X fd4q q2 ie
2

fd4qftrlnmwcq.tt
fzXGasCsasFnuFi.fd4qftrlnM4C9
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Summing up all 3 contributions one gets

Tcl loopA fd4xfrnufs ffE.it GasCsas tztrftrts
For SUCH gauge theory with us fermions in

defining representation we get

gas Gas gears trusts g2G8rs
with C N Cz heh
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By doing a Wick rotation X can be written as

X i 24
291192 n 252 deft at ibn
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Using gr HLA 2g then gives

gr g fit often E Hc Is G 0cg

For G c 144 the physical coupling
gr increases relative to the bare

coupling g



SS4 critiealphenomenaandthe
Renormalizah.cn oup

Consider the Ising model on a lattice in

d dimensions

there are N sites

2 spin
configurations

site i carries spin si I 1

To a given spin configuration we ascribe an

energy Elsit Jij Sisi hi si

positive values of J give lower energies
to configurations with parallel spins
ferromagnetic coupling
negative values prefer opposite spin configurations
anti ferromagnetic coupling



Probability of a state is proportional to i

Pls exp f PE Isil exp EgKia Sisi His

where king PJig Hi p hi A KT t

k is the Boltzmann constant T temperature
Partition function is given by

71 Hi Sq exp Elsie

2 Hi generates all correlation functions

Mi Gi Heo Z ilH o

is average magnetization at site i

Symmetry of energy under Sia Si implies

14 0 when I 1 0

If Jig Ji j Hi H the system is

translationally invariant
Csi Ss independentof i

and we have

MCH 2 2 Csis



The susceptibility is given as

XCH 211
2 H
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Using translational invariance
we can rewrite

X gCRT

where I are all vectors of the lattice

relative to one given site

The mean energy is

LH Zs bn 2 Lol

and the specific heat is
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