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These notes are consequence of my self study; and are mostly inspired from

Dr. Francois lectures on QFT II. These notes covers path integral formalism, and

can be effectively regarded as a book on Advanced Quantum Field Theory II. There

is also a supplementary book titled Problems & Solutions on QFT II written

by me for the present book which contains tutorials, exercises and their solution

which should be read in parallel with these notes. These notes are effectively bro-

ken up into 8 modules.

Sr

No.

Topic Page

No.

1.1 Path Integral for a non-relativistic particle, Euclidean time 1-10

1.2 Operators and Correlation functions in the path integral for-

malism, Thermal expectation values, Free Scalar Fields

11-20

2.1 Propagator of the free scalar field, Correlation Functions 21-30

3.1 Wicks Theorem, Quantization of φ4 theory, Feynmann dia-

grams

31-41

3.2 Cancellation of vacuum diagrams, structures of perturbation

theory, Generating Functionals

42-52

4.1 Effective Action at 1 loop, Mass Renormalization in φ4 the-

ory

53-66

4.2 Renormalization of massless φ4 theory at one loop, Beta func-

tion

67-80

4.3 Renormalization of massive φ4 theory at one loop, Wilsonian

Renormalization

81-92

5.1 Wilsonian Renormalization 93-107

5.2 Renormalization Group Flow, Grassman Variables and

Berezin Calculus

108-116

6.1 Fermionic Path Integrals 117-126

7.1 Non-Abelian Gauge Theory, Coupling non-abelian guage

fields to matter

127-140

8.1 Currents, Quantization of non-abelian gauge theory 141-153

8.2 Gauge Fixing, Ghosts 154-166

8.3 Yang-Mills perturbative expansion, Renormalization of

Yang-Mills theory

167-178



Qwh

LulELqupthfroquir0`rm~wh'w`fi.

path.cth ,   ewh`he  `fflG.Ou

±PU\
a Par}urhitw Tvuno

ELftyalrfu.4
­­cELb  ftyav

16 |s r2>frto .

rifffi#k###.:i.T.
i) N" ­ dLeh­an

Offfiinius.

#11 Pin ftydh  ,`m  a.M.

+  fry­utul9h.c whoa   prh.clA  `,in  Ou   pe*ch­al  (fry ch#)

ngm,  prih'gr   "W    , i   A.ffu.                   1­dJrmow.fro.

•.­­­.­.­....­.­­­­. a  .....                                ``_1'(

cha.ulThano    :$   9,.dQ,n   fry       £=  6¥  edttti  ­v(ay"

ch (I,i  ig¥­­t±,    whtj'
al\tfty\     ';qundM  pr`giv"          ;

fty`en ot wh'en ..
it:    +  V,}q)­­

Rdien­­i+ar¢.Xlquidr\

t'

fro Rich ("``. eyutah.fro)
€=;5~        Y(Gfty)  =   <GN\V>

prit``h`giv   sat     lq¥     ;    &L==#V;'.  (Li®vi`rfurfro   tryalm

i+a,,y`t,>=   H.,Y,t,>         i,1=    ­#+  V'„

p a  tt94ffidrunm    ,®prchae`fty.

#=#,      t,'mAI    t`ffi`u2)     ;    iv,>     \\i,++;al   Srd@.

i      .,         lwJ>€U(+,a,,lay,>

u  eENaf`   qudev `B  uut`+thlf

9    Um» +~   U (t­a,)   ­~­exp  / ±:±±#±H



pr.,Man
`lch

LedEE5ich

a^'€ .

uAi  diet   dr   EN.

ttwfu     jtife     ;,fffJ

:_­­;­.­;iff i

\4qL> stut AItorhi   ±L1.

I+t)

Gvtodr

­I ­­­.­ :­.i:­= ==:­­i­:_­,­+­ir­:   ­­

i*=­­=­i.­#t

fr.th        t   ;           #j   ­A;I,`.At

GSv(t.)   ie G#ty;  i   ou ` t : )

'    ,  =  O ,...,  6V

N ­­  tl­t,­­­­fir_

yiJ    be4,ftyEfaus      fr'"ri`EL      ,_Ju.tthfrowvi._ed    tTfJ@#di.

I(`± ,L6f4\l  f`i    ­­­­­­>
`'S  rq'#_  utulqu]

Dtenfll  ­­   #   fddy:)  ct       (_qi¥£A±}N/i
\­­I

hearL  ftyde  giv    dranj+.dr.giv)



€ed`"ttunfl fr,(ul+ A+  ­­3 0

Dew         EL     ®'tz*§LftyJ     givs     cth`,EL8ife        d±gth

;al  S;+Jen fur+Ji`

¢>hi±ffi^;hod   'mch'`X        uo'9   >  15

•f     .    ,®

REEEEOEflillEiE

m`     :,f­`nL      A   '2fflen

i     I­     `=      'j­

&l#,6`ed._

wltdr   ``S       de`'¥ev,

; )nD  3   :s#ifef f iy

•,   ? ,.  ­?  ®    ­' ?  r,,' £ I

#=     ¥\J„,\„                  ,u­'|d~_    `„

„    =„   i!ft#ifefitrfuch\.,h­6A      fas     v3\EL       itfi     %'ha       {yAI+v&      T&#,*ck      ic>   ipr

I

{u##he3„         EL  trfj,j]H

Vat    leftyife    t;a      Gb'LL+#li,#     t~#,,r`al     utl#l`#  .

#=      ­=    \) ,,,.  >`"                      .,ck,.,J.\>=    S;tl.

~/   =A±[`lt=;    fffb\`ffifAval   beJ+h

dr lapJ

fke¢lyQAtrb    ith    s+J\`ENgr   §j+€d@.

6ulwfo  s+J„    p  =  .±   exp(~PM)        .,    P=

p.,   =   ­i. exp  (grfs`'Z
F~ ., )

|&­fe.

frouAEL    A   givdr   A~­A+

<A>}  =  Ty  c^.in

­,
Lha;rdrc

I

/3­=­

\cBT
i an c]   iferifeb:`£fom.

Z3  Pdrtib`an   6edftyffi

2=|ffenp\F#n)i
cz    rty  Ggrrfj

#frode
9t';

`_`thoh  prh.dr,    {A>? =  i   Ffy|f A.esp (.p>w)6]`Z 1           `_

s',mJ'ur
i:i:.,­.

}..,­,­`,i­­

ul`fro

Ferfrothp

ftypl­pM,`=    U(­,Jil)`T­,,",mAI#

qudru,I,=

#ha  9  P I

or'`1fH)

I­­   ;'=_2_:_?J



n,,hQ difro etENaky ;fiife#`#ntrfudi

T=    *p           ``f    /,iPechhaul.JA   @alAal    fry

deM'ty   ch`y     th  EL
•­I

___­­i­­­===s­_

HillEE]EE

r_Ì,­
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