Title: Quantum Field Theory 2 - Lecture 2
Date: Nov 13, 2012 09:00 AM

URL.: http://pirsa.org/12110001

Abstract:

Pirsa: 12110001 Page 1/44



Pirsa: 12110001 Page 2/44




/ - ) e L ,
D ( ) v)_‘u' (e A‘o(:l & (C"-Y V’_.Q(J_,i'\ (ga V% {) n r'& e Lh
. , -
' ‘;\A)Qr\\l'}r_ M'\A _?c'('_Orn %u;q J;)/w_,()oj U\’.lr\h 4‘!_”'\{']“ r';,al_py j/.\\f_'“". . |

| ¢ '\\ \Juw' ‘ =

Pirsa: 12110001 Page 3/44




\)

T y ¥ y
,O] AS 1N .»] \' wnc L\ o r\,(L :T n (e ) C_‘,\i
oA (¢ -

U[\[\? E/’\]( :% H)

Pirsa: 12110001 Page 4/44




: ( I i) / ; : ;
ij ( ]v)}l'\-r_, J'o{:, &) (\’_‘-Y"’“—Qﬂ,a.’\%\m lt)l.\uw.-&_c,,,_. L ’U [}\ (1 ]f;’l(-[,«'/(}. K /".",1,‘-.\ )

</

";\ kMJQf\‘\U.{l L’I’IA :‘l‘f_CLOCH %UL{J Q/ULIOSJ ‘,‘n'\'lr‘\‘.»] Fl'lu_’l\c'/,{[r‘f} :T/.'\»”’:"
| (

,.T

‘ - Tfuf
0 SE): (Euay) U e(H)

() ‘*‘;-\.f'_\‘ S“ (m TVE)) Vel = exp(

| -

Pirsa: 12110001 Page 5/44




f | . S ‘,J l J i
_g_j (,]T’r) F e ‘l'Ol’.fx CQ GSYK_.QO,%-"L'?% Lf UJ(._P) vone Lh ’0 [;\ | /1 ]QFI,_,O k- p’,"‘;{/‘.l\ )
9,
'i\ “(Vctr\\l b’— “’u_ SCcLOCH %U’Ul Q/'MQ,OQJ f,&',lr\;.] ‘\:Lm(]ﬂ W‘rﬂhjf'ﬁe:\':v{z
(: -

U“)'—" E/\]( LT[':H )

/

Vil = S S

—

- () l . \
e VIEN A N OO o -

Pirsa: 12110001 Page 6/44




Pirsa: 12110001 Page 7/44




()Y,r'mk'rir A ;A(Q)
4 £\>[5 = T\ gy )=

Pirsa: 12110001 Page 8/44




< B>

|:¢

Pirsa: 12110001 Page 9/44




D N | Alg éj(i'—ﬁ“f = Al ] &
()X,rvuk’f'f A -‘-A((X’) <L]“\|'l >‘A\“ Vg2 171 / als)

<A>P = T(A pg )= Tr (A Ugl /‘ \

!' UJE/‘I

| - / () ) l_ ‘\'
 (dg <aln uzo> = (B Ta><q 1 e 14>

N
|
{ A

Pirsa: 12110001 Page 10/44




whal s SDH] EXP(- é ("‘L-L’-fJ) A@(7)) B (3(e, ) ) _J,l'. | J| 19, A |

t|'~. 4 (9)

W
( J‘V\J\n&l{ ¢

\'n.ércrlaws
0T <7, L T
A

(Bl

LY l\
l\'l[,?,“'llur-'\-\\. L (A.“i']

Pirsa: 12110001 Page 11/44




Whak s S’Dm Crp(- ti,
:\uimmhc

\’f&&&r]dwi
0L LT, & T

A

‘ 1 llmQ

\

Pirsa: 12110001 Page 12/44




Cancl

\ \ N W 1l
,{"”‘{‘ﬂ;j‘ \D{q] Exp(-z

(and €

Tn '»ub‘-t\Q 'f[:_||1r|.hn'|

v ‘- \ "-|lﬂ C =q(%) -
0(T, <7, ¢ T A 1'”'1 ‘ t—]% i 28 L, )Auk“'r\

(ALt

Pirsa: 12110001 Page 13/44




Fedhest ey Dlq) = Tdate)

‘I L \ _'h \ 1 \ 4 Y l C -' )
n,“‘n{fn'.” ) Dq] €xp( + wl1)) 'f'“'il‘”t?)b"i"';:)

J

= ‘Il‘j 1‘l:l N2
il € -—/J'h ‘Jl'r. f

Tonlac -'t-\Q. [ W
wihe) eoyeclants {=q(e) 92900\ |
S - ol \
0T, <7, { T

Pirsa: 12110001 Page 14/44




.\NLG\ 15"\0; ]\ng \e‘ T C L d.ll. nouw L_lm \_.

L L& Ak "S,(SQ Feal N he i<
S
2

o L

Pirsa: 12110001 Page 15/44




Pirsa: 12110001

'\I\ILU\ ‘\\Q ]10”)74 \ e) —[ C (w5 C)?_p_; ‘\"JUJ t!,& \

Qj_ \ un)h ¢ ‘S|<SQ el Nl he i ¢
- -

l'.‘."\"ﬂl.u,, l-ﬂs
:;”‘}/Q‘: t'ﬂ/z

L h “\I Compee "“u nQ

Page 16/44




\ il
\ML”\ ha ]‘d"’url‘ \ a T C i el Now l, l\g \ l"l ln-l LS \ f,, A - ‘ JK

=08 wih GBS, weal nn R
Q'2 ‘ :

.l

re ul.tc, L*\;‘
C’\r‘;ﬂ( f'f[/

LK “\l Compltre "“u ng

Pirsa: 12110001 Page 17/44




.\NLQ\ L\a Ngw \e. T C sy | nNow H\.«A L

4 \ Si W\.)}\ " S|<SQ L—Ca,Q f‘-U\tnL{lg
(S3

2

S

7 jrfhlm lﬂ\%
ange 1

\

\ (T: Lh “'Ll Complee \'“(u\{

Pirsa: 12110001 Page 18/44




Jd
L

q".’.
Y

re \"u he l-- 'y

A },Qg‘ ¢ n/

h by €0yl "“um{

Pirsa: 12110001 Page 19/44




\I\]\nu\ 15'\9 an \K Rl C ol nNo u L.l\w‘\—-

i:\ Si un) h "S|<SQ L-Eaﬂ M\ml{ls
82

.
\‘ Ir’g\"u.lm l‘ﬂa
Q'\w;,Qt' t'f[/

VA Hhe co e "“t”\“

Pirsa: 12110001 Page 20/44




\ | -
\J"JLQ\ lf\CA ]‘d.yrl" t& _[ C (7 OEJLL NOo Ly H.g_ \_.

ﬁi L Wk § ‘S,(SQ Feal Nt e
.

2

o Loy
J) -

#

/

\ If.‘:\"ul.xc\ l’ﬂa |
C‘w;ﬂt‘ t'ﬂ/ ll'
\

——ry
J
l

Lh “1! Compe ‘:“rnru{

\
\
\_\
\ A
'

Pirsa: 12110001 Page 21/44




U(s) L-"’.-r‘:.-‘.‘-.-.
ImS <0
e g0 h

ve gackinge Titlwy

—— t o | BN N
L {’-‘"’l'l\"t”: JA U "’\ Ie Vg (r)U(s,\B s,
Tef Vg Te[ver))

12110001 Page 22/44




—— I - -
L t’-‘”!l'l\"t:“\'P/-'\l” e Vel UGs)B U ‘_.J"-?.i,\wl".\\

Te) gty » Te[velm}

Pirsa: 12110001 Page 23/44




LS\ oy wnlh £ 31(3‘ ol A hiy

s hvdalonye  The boes

Ty [“.‘-“!l-'kzlrbﬂf-. A U --1\ Te LUg (1) UTts,)B (s, )

T Uy 2 Te[ve()]

Pirsa: 12110001 Page 24/44




-) | “\It)i — )L\ l'f. H~t‘ W ,\1\“ I ff( b

Hl nl—/ l“ W

¥
VN | T Lo s e ] Tl 36 A(s)
' \

- ™
Y ¢ l\véf_!k\nl\rr l\(\'f"r(“

3 |
L\ -\ t)\un';llt'\

"\I g Yy \X
A

Pirsa: 12110001 Page 25/44




PJ\ -(h%.m.h G, LN H(’Uﬂ;, lz.mj (/.‘(/ﬂ e

o) = LHOU(F)

'H\.K Krw en o ’]ﬂtﬁdufl f""()
o %I%Aut‘us AU[) G ok E-(t'(\

nl- ;bll\th'i |l7‘J-_‘_/ (S &S

T [AK),BOY) = AR € het

™

= B(R)ACR) €<t

irsa: 12110001 Page 26/44




(-A()U \yl coJ JmJ’m E/d—”l
Af\\(ﬂ\

Pirsa: 12110001 Page 27/44




Pirsa: 12110001

Sroa I e —dlede®
X=(FZ) (—+++)
U)ufslraﬂ Nearar MA (‘) (X € fR

QLH & \7

/‘\ C\\ on

'[-}f'm'ﬁi{( [h\l}/\lu\rl\

—

K Pum ( ;l/\ | On ‘\l \\W\

Page 28/44




Spaa [ovng HJ] i
X=(t=)

1] ) ¢
‘/ PJ',’.lWJ hewtay Lu,{

m b Ha masyd

Hha Guta o b A el (e hde)

I

Achon

12110001 .




' -
nan - | m.'!'lr\ i (\r.\\w\

Pirsa: 12110001 Page 30/44




o) -

M- Gudoa § lu'.\m\

12110001 Page 31/44




\ m.'!flr. t ('\I’u\n’ﬁ\

} 1)
Inl L Ear

Pk A€ il“|j '

Pirsa: 12110001 Page 32/44




10 N T
X Al b | | | |

L y -. I‘;_{'J: i
ll'LA} K€ “.lj j Xell

WJ“W bhmad 1y { abusg

12110001 Page 33/44




ol (I a T | N

AN
Xell|

'{]-qn'L»»J i abue,

< \ J () |I> Dl4] R‘KM#\—(‘:\Lﬂ)

12110001 Page 34/44




\ m,'!nr. i (\I’uk\iﬂ\

1 \ } 1 _‘ Tk | | .
Dip)= |

Xell
‘{H'\‘ bemad i e

Pirsa: 12110001 Page 35/44




DIe)= 1|
Xefl]
tﬁqr.'L-.-F O o

12110001 Page 36/44




3 (A ".fn. { (\l'.\\m

; T D L) = Il
¢ KeiM Xell

";‘\\n'.' . { ol

FlUIT Sm exp(3-SL47 )

P o/

~

hir opatoy
o e e /'Mx)

Pirsa: 12110001 Page 37/44




) Nl | |
L=
lI-U\)j Xell|

unc bimel infabuse

=\ (> jm-ﬂ oxp(3-SLe )

e pumden @
| o )

O R

Pirsa: 12110001 Page 38/44




ALY 47 L g
ll-t;\)j + Xell

‘{].qn‘ . { abug

Flu) o> gpm tw"xr(i_g}'_;pq)

<

“\

K it e wau b w'\ ndene

["EP 7..‘1\{& lPI':r\.
".. \]\ \(__‘alll \f\ ___\”‘}

Pirsa: 12110001 Page 39/44




L Funeh I - 1
DIP)= i
Xell|
‘(]\\ﬁ’LmaE i abue

pWx) XM

D[¢] (3 SLed )

(Vo ndente
‘ir.n'.-qk:k

- i N (Plt_)'\‘]

Pirsa: 12110001 Page 40/44




ARt n T I’, | :

Dip)= [1 4%
Xefll
‘rl“I'-’L»--i' i o

\T' ':‘_\]\’\ * L & H_‘i\\ \\IN\’(T;T\ ”T\) ']".I\ j

—

“i»“::

Pirsa: 12110001 Page 41/44




\ |J.'!v‘|r. i l\l’.\w’\

)
4 L

5
¢ XK<iM

g RIM (3, SLe])

”]*""' Gl ‘E"h','p |”fm\|-..r.|!|!\
- § 'il.lu‘;‘u_

Blx) <
B~ (Do) o) o)
i

‘P[ ,'F\l] i bha ::un Mirel u‘[r'[‘_,_f“\

Pirsa: 12110001 Page 42/44




Pirsa: 12110001 Page 43/44




=T Tipz)

|

(L

=TT do(62) = 1 dix)

Pirsa: 12110001 Page 44/44




