Title: Class3 B

Date: Nov 01, 2006 03:30 AM

URL: http://pirsa.org/06110024

Abstract: Graduate Course on Standard Model & amp; Quantum Field Theory

Pirsa: 06110024 Page 1/133



‘ (Messioe)










o
o
o)






















For | Reldn

L= -A- BYLV - c @50V =D 2.V, 0’V




- g

2R
£- -A- BYVS- IOV =D 2.\, OV

TQ

-

-:--'l- — \, A — -

NS Vit 2¢ 0OV +2D D"’B':_".,’, =Q













B —) I ——
L= =A- GV,.\J’-C{IB,»Vv (?}"V*-?"V-"‘) |

--A- §Vg- 5507

/ﬂ {‘“"‘L b,a\f»‘\cﬁu.vﬁ




|
L= —A-RVN2-C é‘@-Vv (Z)“V*_BW#)

= -A - %%@‘ %{75-4;’“
.JP-“L bﬁ\"h-)y'V#




11 -
2= —A-BYNA - C E2Vs (22v7= V)
- -A- OVB- 107

{»& — }m\vf\- = )v \/)x

-_—

Mee |
e 1oty f
‘.L \ﬁ-_:} \vﬁ .

Rl |
ek x ‘EHEL ‘Jr’l {f;;‘l

A

LS 1S '?‘L{‘ ",;_\Tf*'_ \ o (O /.h‘:? 0.
qQ <+ e f B ]




T r—— ) —

L= =A ;

- QV.\~ .

' § i i : : v V,‘ 1

A- G- S 1,77 W)
g

L2 2N,

ol - A
-'.\1-
-
sPVA_ Ve
S LY
N 5 7
(_ Q




T r—— ) ——

Z=—A-RVN2 -C {_3}.\)\, (Z)"Vv_av‘d#)
A~ S 55

-
| Yo, _L)
- tejeudy, V
\ﬁ"ﬁ‘)v) \—J"-l*.. x '}'“tL _L("I Ff—a.l
A .
“A-SRUVA ) o o W~ B -5
I — { { v, =
(T-4) B
> ~ lewr 2 ¢
,P.r"m'- Ilv{jr: ]

—
i













'NM )11 | Qe b AL fogregeat— &

q,_..m ﬂ‘ﬁ‘ ‘ﬁmwwlu che Red .

", s

| &y

)
,r

1'.\-\ '
A\




'N\m
| D)
% 1‘: \MQ:FM L— ,L a‘:f J:—
- ﬁh
‘ £

wﬂ% .

af‘?'P 55
~ Eﬁ‘e\& L..]}‘n.,_}\
C<in e

' w bhe R

SYYTlen Y
n *' 'hq‘frESf
gr}\ﬁ

\




@ ‘0 “' » tnp“'l’t‘— ‘L M"RA“- £ S

Ty Sy W Veche RAS

'3‘.
~ oD i ' 1
£ 1 v &‘J l_JL'.. - " » Ve
Vries
§ ~—— ,__f e ’r m.gﬁ"()g Spwen, |

-




'Nm o) It \an&- < fogresai— &

: -
“xa ﬂ% W%@zmhiru

~ Ir\.g | o .q; = .

P bl e orri RO,

A |
|-‘ s \‘
w

”)PX{“¢Qf“a X




'm_ S1mp) '4‘{ ﬁ‘dd LJ}‘J.\ CE H"‘“(V‘tfin*"' iﬂ'&ﬂ":S{

frhﬁ. ‘
A "







—-ﬂ
















N U P U A v
} UMY UA (A AR J\QF(M\ A




Flee Sgir‘* ‘ Pﬂ'J\’Jes.
(P\rssht) ;:.ﬁft ?14 me

PRy

U[ff{\ . { \bﬂ( : H- ~dy (a’é}*‘ n{:)i%}%
T_Mi X 'ﬁ“\-:' /X\ /\UPJ\ (/{' \- \T' |
l'-.l | 1.&\\ ;Ijk ( 1\ U\J ( h\\ = N ={} % V
» /\ﬁ A\ { (ﬁ" "k\. - :;\ S\
~

A
i
L (
}E]" _:-4\“«.. AN
—




F(ee Sf':"‘*‘ \ P{rj\‘g’@‘
(esshve) B 7o

» o I O e v\
- U(ﬂ p X = ~ i__,_‘_' ( e M llt):¢
OO R\l \\‘*TH (X\yu m\ : /& AUP:EP(X“S t
. A \JIA ,L\“(i\U (h\"‘- /\ N A \.A
' AR ESONE) |
: ZED(E
Ry I3 *g*)‘__
1“7’,‘\
\ [




F(ee %:ﬁ‘ k P‘.EJ\‘J@‘
( P\I‘Sﬁig) ;:ﬁf: m‘
L P Rrmd
o 5,.,- M- |4
- U(ﬂ\ 1)~ (x\Us (f\\ /& /\ f':[‘ (A ( )ih

4 VA = s A
AL
Lr,-— ‘E'\"“f &)







Fee S? R | Hechides. S W,_;Q
( Hra‘iide) ‘PP P~

. (a,a#h m:):“r}’ A
- L .u "':':": o

UM F @UR YA A T

\/
ap ' 2
\J (R :f‘{.-a(x\ V) (A = /\ﬁq A a(‘rl\' A @*\ Q

;; jn\ﬂ*f 1&)\__

; | Ay
' j;-| .]




[ =
|




























: /J.} SN 'D ‘ ¢ L. H"’g'

. e Spin /2l ‘(-"”‘*j"”"'\
A\t = ST [ ~ ' ;
-\ ~C€__( ).. {T{“" 7 ?’l ,_/;{ 1{-"&'1 i} ~—

"
=

-

| - 1/
R S (N s

- -
o

























*

f







= orasidiis aww TS ot

2 +a)k¢a¢“a~4=




B —
s ) O A O TS S e




S S—————
r b e OIS S S

!#&EX '1‘“}4"&-'52# - ._-’

4"'#“_) — S & ‘:_,‘_ T L Sn Vil oy,
,’*I'aui.kﬁz‘ YL.(IL Qré' £ GO\ 4 f;j.l,[;’ }L\TLL“{" F"r--, :




fhely gt n,x.ucw M" Kg...
!“""';\f +"‘f¢@-¢=’3’¢"*

o —

L T oy
““lza:.w AR X DY )
. s — ~
oL V‘Y ;};
= AL} !‘L ? ;f}"}' 1 4.




? — . —I
cfﬂm -9:,&%4”4 . A&u 4"’ ¢ PJ + K‘?, ¢ e

-% +a)‘¢().¢'2'¢*
Z'ﬁ\l

*h. <k > U
" ¢HH+<‘X P,
'r')“h{"

.
- J \
Ll -




o '?' D.

GJD“* n‘}}: t"¢?1* "**)",3 ‘b#’ ? b) {-}-_}_‘:# 'm.*fl - gl"_‘r_ ]

e

e
b ST ﬁ‘—*»\\A Gl p

- ] I . L \
- ¥ N . o \
I‘ 'li.lq 'I‘ L.L 7’ y" [ A

-
77 1 .
l-ﬁ;. ?.‘a - - .

‘ -
e T" s I | !
h)‘I -







_ ? !‘ 4.5 .I 5 5 l‘
- < ]

o'f \};9: CF‘"# *A".g ‘t’ ‘f’ f’ P" Fr“.“‘?




—I
3 ? | K D s
G qsm +. ,.,\..,3 MA ?P’ 5*..:.,{‘ i +

.f
i =J‘b'

'—'—-'--- .

H &y a,.. ‘#" 3’3- L tesaseies o

‘H\l

3
‘2

¥
wh
| . : :
1 Iy I L Tyt Srsrng
-‘.‘*xlhl L IBHH L ‘)j L{' 51‘3’ *(":X"i Eljgi; !}L >LL7L Lﬁ;)_
. L5 :"ft_ ‘ TJ,JL J?r ‘ \ -
= - 1" - ——
.8 ERCEY, 'TM/' DAL« - .
' 5 L b Zall AT VT
i I :f .rh‘r‘ 1




_‘f‘ ? n l‘||.. le ll--
o, :%Mﬂm .,v,x cw «pp TS o Y

f’;“i +a<)k<ba..¢ 2"43 b

:f!i"'\’ . . -ﬁ*"'" ,
< = ¥ 1 . L N o - TF“ ’ Li,-.,- {: . )
:!;}‘:Ll 0 + B;‘L% YLL{' ré ' {:‘{‘ -+ t;j‘[’ oot )L' - ;‘ 1 0
- V) - }f{_ ?Jfl'. \ 1!..,-. 3?' 18 -
§ T I.l 1= -~ I N~ - - —
3 \ |¢ e th/’ @J : s
-1 -
T I L - \ j {
r { f ff' f ."I).IT 1







: ¥ ...-‘-1_ |- o ~ n _'5,‘:-"?,':}“_“ PR
e somaid ch.ﬂ«"jq‘:lg TR v <
e = = T e g pinn = —— rp-- ‘
= = . -




M FQM%:L_* mhw

Hlp

{*-V(Q Vet




?‘_ lgt) § D : 4-n '
---—43 "%“H :r-v\'u d?"i" 'P P) ﬁgf-u‘P" ' P“.+ :

"-——n.—.._...

w?\ +a.)‘¢&.¢>’ 2t : . 7
) s 3 -
lc; “'*"i‘ah.l_ HL? th ?5‘ +(':X-, T 1,'71' } e f-;

i: f"rls,

—

= g - — —
|lI .‘|‘l -

—

: ‘J"\A/ yﬁ\{{--x - —
\ile 1lh.’ ¥ r"‘ -
= - %4 N
e .T",..-ff.—.' of
q - Ged ! I = ;. i TII 1‘
I uh i




A ezl Veraomlstole iz hos:




D - ' 4-n ) .‘*

,Za" "; '3“’4 :r'/\ju d?‘#’kf’ &/ -,-._iFr‘_ﬁ' w0,

% + ik 0. & 2t v '
Lfl : et |

- ¢ \ TE L ':. ~ [V Vv 1 8
% Dxadles "13=-L AR "’“:&1 AN/ R S R
: £

3 i -!1 )
f’(\ {"b fr T
1= — i — -
. - 115 " v . -~ . L
- vy I. ;‘ ‘I_ 4 }Hk/ ._..r"‘ ,.il ! :
- e ) = ..
-1 /
4 AVSITES 1:

1 i J I ; L—- LI‘-r : T.'

¥ Ay







B ———




e
L
=

M ch.ﬂ\j_g T,,;_y,;-_

:zw
1-\{ V('b} | \/: < .‘E ’J; (réi ¢l' +afl 94",,‘!}

L""‘_L’?" X:_ \IL ‘rgr-'r (-\ 4 12.;\_1 L4 u* s&

(1 4% -
)H:“w"‘ “1L‘.w

























———

l-- f“‘

H M Y;Wé}_! mhmlu—s

f«t‘-\/(‘ﬂ \.»=-* Lfin b £ RGOS

.'F '
[3;EL-¢ )/,; Lfl-' ‘7‘;;-@ (‘1 \ k"”‘_.i & B A
. 3 1
' nt'- " —
/) s *"uL'wn A f*fuu







R e

Lot E VAl ‘Q? V = L gt e Eang

-[”HIL iﬁ‘y;- q_t' Lrg:d! L'\ y :‘-_!'-,l Ll gt ih‘f :

' | d |
../)u,":!. ,\ ™ \tﬂl’ I//ﬁ fr‘,/:

M Hiu







‘?ﬁ:}é 'E'.' o0 oo gl

‘,(...._ }:_,0’?"

- -- 3 e ﬁ,‘l..- e

=

it b ST
‘Rq,t'c aft nNo .n\.{.-;;_,hw L!- If '«4""‘) -h\'.j £\‘
N L,ll.,(_j,\

SN ’-*zwrf*ryr AT ﬂ»-ﬂ-mj

‘\

L {4 ;“.h-\




. i ] z _f‘_ 3 - B ia —'ﬁ-"

S

o

U o e e |
p.;% ‘h&-w.ﬁﬁ | X
R |

I fuhmr L. 1t Y ‘h(') 1.:‘

’ T 1
2w |, . A

- lr‘.f ;"I_l-.."v " _"_f‘l_r# .
/ g v J f e 0
o




e N anlevach o L""H ’ux'--_] h‘(‘] {‘:"

en.nes

J C!-mg il ‘.‘lr\

hf) —l—f.h-,_ *u:urfq?r. A




"

| 3 'ﬂ -_ F e inlewmeh o b '”‘i'".J mlj ,t'j

L "!’#\i L‘C;:tq.?y{f;\? T ;\-..,)-E n -:.ﬂ-rkg

7T A B |

F

C!-mtr.a*.'tq




- < -
R B -

<

R e . 28

L

o as. & o e
o M B 7 i
2 Y

— e are ns TSI VA NAT L’”‘H “1"‘_] '“"[] 'ﬁ:q

"I‘;"-"(' LJ\\LI'\ ﬁ\l Cav {I:mr !’l‘ ne
ir s et Ve -
3 iy, - d

=

*""f"'.i‘.ll.r\




F -Lh: ace Mo’ inlevmek ot s L hi'".] MLJ ‘E:
‘I.‘r-g' LJth"\ ,U !“:;_3'




. ]

-~ ‘H\Lf{ aft No lnkqli-hh\f b‘il* ht.".] h‘lj 1-:‘:\

11‘\' L-l‘ h'l-.lr'; 4#\1 : c-l:‘*-?’ {'H"Q by f\ e ¢ d

tﬁ-r.lj Jm't"r. W

i W -..-"I. - ." F 3\ ‘h % |
\A a9 R L ’il‘ I'f ’-l ; L% B .
.. .“ 1“"“ |




R | :
L] I - i L r - / .

FLF WL iy o

3 -Lf.g are N> inkeach o L‘"'H “1'".] 'h"‘lj ﬁf

b LhS
N RN JlJ'\}_ hb.‘&?y!fvp_Hf\w q“:"'--ﬂfj J

""'tr.i‘,'h\

T_—

%

|} A r . |
e, M c-{ < | : 5 a4
v "r_{ - { ff_ f?l"ll ll ‘!\ }\ h 5 X
I L -_ = -j-‘ Nq" = w — :
J\.";: l h'w .,: -.\ ‘ *_ o
[ \..‘-' Fia 1| ‘.' ¥ L ; ! I II R







D

A

ul r.

ﬁé‘ 'E rBJ g - _-'“1 ‘.“",1 L ": .. y ;"
- 3 g b _".' - ¥ . -
B L4 ,‘N* ‘,I )1 j~1 - A.-‘__ -
D(ﬁn -"!}'-' 7?‘ g ’lu?—aﬂ*‘ = W")‘* |
. —"':i - -~ hai N / ”‘

T

%S
= e ace o nlemch o L"'H' h*“‘_] h\[‘] ‘E:s
-'-"\ LJ\\LJI-: #\J 0 {"f f‘
S8 Samflase oA,
v SCouw D% i tnn v
A / ___1" ;
A &w{ < Yt ﬁ'lf;’\: AW* ~ e
latnls 4 [heg \= 0 g0\
"""‘f"i.li / A% = } = 1T\
3 a /B ) By
J\ ."1 i ( o 'y
s e 12 . = . ’J;], I‘iihn"-'u ’ ! H}:







Pl S . X4 - N‘ ,}r:\n D g; ({f‘_g
Nl;. SPin /215 '}L:.-_—-t_’u-_...;w‘u\

SN =
X A‘%(l¢.3.$1 P )‘ \




e J' . ~ Tl Tk " T
M»..I M .Est‘"'E':li e L SRR PSR S

P ittt
e —— ——
— e — »




l- b 'i-—‘-l_.-".
% #
L |

|
‘-'t sl Wy M ey

F‘M l MT__I'SP'Z {:uh-n =, :ri :

| A oAU ————

——




i Pl 4.2

. N
L]
b o
- k! iy

r' ;‘T‘a'é v :
s ;“?'. g't,q!':t‘lﬁ f et g?f .

|




TR e 7

\
&

f" “'__‘1, p itr,_E: N — - i . :
Mal _’!E.ir,_ﬁ_fsfi'&l& e o L S PR S

A o PR ———
d‘m\ 3 Aj)“r ! — 3 A

g
r..,-{ﬁ’-:‘;'!!'!‘!‘ |~ Q?i{'" J (H’-,?)A\}h

A
.IIIT‘- r\ﬁ ""? '\.




1 — _,';-"

e N
Y 1
"'\ __““‘._ T ey

r' Mg‘ "“-"ﬁm-.f.‘_‘?"t:lu r.;.- Ao i; ?E ‘




TER v )

\

r.._ -d,' '
'Fr(* | 'Hﬂa‘aﬁ‘f’"ﬂw*-ﬂ- » e . .
. m,“-’b ég,,.-ra-Q‘-"*‘_"_“ e
Q) R -, -
\ \-'-{f"t'. --'(1 A Qﬁ,,{“ J"l(l’f":&j;‘
v Ande™ N, :
~ \fput WR L\-“Q a Shel

Rk l J

I"”"!J""ru )//
...p—,-l _=‘ r.- \‘
% f"l"ﬁ.

il










I

’ ) =
I |:-..- J.‘ o \\

= .
ERA ks ispinil ,..Hx..-.-,r.*:'; ST

%*%*aQ e

"‘\}—tr'{! = IR, ?)/-‘

\

Ao ]9

r \NIACL ™ 5 W L\-WQ o "-}.J"-n 23 N ] O
- \u,__.ﬂ | ,((

I )

/i ' A { |







N ——— D ——

- ';J' ! o e _ s A
e e

A2 B R———
O T} _— &«
.F\‘l.{rtifl-g(_l I~ Q?i: e J-H(qi‘#)/f\ﬁ

\f‘, r\\\le _\a\lrput W l\fusq -

l %, '\-r-_'r“

i

1V ‘ —— ~_-} .ijrlh 1 ol RLA S
:1 I'1]‘| f | t/"l*"r‘{_;‘:;' '/} -)./(,.hx‘.

MY i l';
i ) ii | Ly | i.“: 1 | i

& J - SRseg(g)







[~ T——— ) ——

) ) ‘-"-_l'l"‘

& “F"’(z\' ﬁgmjrsi’"t.l& e 453 S . IS
Ao B ——
& ... oA E= o
rml{rtjé;‘l el Qa?i: - :_JFA(H'-“{J) jtV‘

1- Al <
\1.’ s Skfptit WK L\"\UQ ~

. 1 A j-( % - " L

TR A s RN S S PR

LD I J"'i'rif-—*{! (-} ‘j;(rf-\n
s i










; aaf’

ﬁ. iim
- 1 s h+ m&,&.l
»»3 g u\ S 3“"1

o’ |
e
—
el
il


































{3-4‘ 02& 7‘5“‘!‘&”‘ f'u.-.L 2
. ,J el
(g

ﬁﬁ;fl_ | L:l“ L‘I" L‘ c \,,...‘ \ ) EYe LI .

-

e




fa..&‘ 020-"'“" in\uru,\x.

. /L/ “H'MH_&Q. | |

Pl x (&)

1'*. f}ftt_ l e Ui '\ ;/._ “.i. .“ e ) T
_:-.f_] : {“i‘ ‘{',A '{ -
TN
,l‘,

"VM .‘K“ Cu

]
¥ ads -







a C,m
2 6“6
> é [5{%.& —:11 mwru.uL L .

Jo~iy
. /‘L/ = ;5' ﬁQ 4 I

g - ]1.1: "-"1:
it e el Sl
-_-:-_: ‘1 A
TAN
=9

A
{ ) .
-.__l_.ﬂ 'i/dt’f(” Cay

AT







