












Similarly as fhe bosonic case, shppose we
constructedoherentstatgloyforfermonic
operators 동aAz : axl θ) =@Al방

Note that because of anticommutativityofthe
fermomio operatos 동ox

↑

,
UAZ=Ooih axx

2
=o,

the egenvalugalso anticommute , Eθx ,3=O

with@ x=OFhus , ' nordertoconstrut coherent

Statsforfermons , itis necessaryto use

antiommuting mumbers
,

called Grassman mumberss

Further readng : Negele andOrland ,Chl

.0 .Cohenentstatefunctond ntegral method

Consider fhePartiton fumctionofamanypartile

system . First
,

onsider a bosoniccase

Z=nle-!K] =SZidxAdoexAo<lle-!KI0>

ohero K* =HUI







het's onsiderafermomicsystem ontuning @
fwo-body Interaeion

. For simpliaty , assumethat

Hamltovan hasthefollowingformneglecting
The momentum dependenc @ i

K =동Sao
시faotzo동o

,arataoitasasag
The partthonfumction Can bo xpressed @
a oherent Statefunctionlontogralfrfermons

=SDxAD4e-Z8lA,4] P=동.
A
.( )

8Lx*,x]=S

.!dol동P0A(Dat3)xㆍ+P당0]
Oneproblem isfhtfhoHom,flfopian onfains

afho-bodyfermofploraquartiotermf
xAandx )sofhepath/ btegralcoannofbe
Performed .

We Can /nfroduce a bosonic

auxitiary fdd so fhat fhotwo-body mferacton

ferm can be expressedasan integral over the

auahliary fiddfhat couplesbnearly tofhe ope-bodyferm영

















opathintegralformulation
Inthrs prjot,wewillonstrutthoeffectve

action fur fthesuperonducting order parameter using
tartngfom thethe Path integrl formulations

1

BCS Hamiltoniam , first intoduc @ a bosonicfild
Dto deouple fheintoraction ,whichwilhave

fhephysical significonce offhe oroderparameterr
Afferintegratingovertheform'oicfeld x

.

we obfain fhe quarrtum Partitionfunction agapath

integral ooer the auailiary bosomicfield D
.

Then
.

a rariation offhe action with respectto D generates
a mean-fild equationfrD , ohichgivs fhe

Bcsgapoquation .

Infhe vicinity offhephase

atnuelg xpand fheactonfransition .wocamperturb

in D
, whichgioos fhe Ginzburg-Landu ation 에

Furfher read'ng : Tmkham
.

Ch
.

s : olemam
,

.Ch .1
K

;

AlHlandmdsimons ,ch.64
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