Title: Introduction to Effective Field Theory - Lecture 7A
Date: Nov 04, 2009 10:00 AM

URL: http://www.pirsa.org/09110011
Abstract:

Pirsa: 09110011 Page 1/121









iV, | |
AT\ L
| 1 i f

Pt P




&(;\\] L=

LN ¢ \) ( >N v"\%’ \J‘L"\'l(j ll:m U\c \

II.- Pirsa: 0911001



u-
" . il

CRE D (‘\W\ o qm{ta o

CY\ey ?\.:\0 ‘:-,)

Pirsa: 0911001




calcwlate @

LA H\ f"kl"f \ ns




(\M w‘l\' \Jf‘\"-&‘) l‘um E\\t;x'-'(\;.i“.;)

.]l
AL |'u"|fl.1'-'ﬁi.:‘.l-|'" 1'«.1"-' I

e | "kf'rkjh "l

irsa: 0911001




_ (,1l£u\.-qh\f_‘ ()

'L*'IH"-. {“{'r \l’ln\ '

AP

J (7 . e .ﬂ.,\q’ ,

} ‘
G b FH







e lf u\;L-\ © (.) ‘ .’\’\-\_,_L'Lt'\

i:.”k {-ihrr k'l"‘an\ '

4 W LT
\ ,h.k / ((’ﬂlﬁ-,‘v .'ﬂ‘l,/ \ Mh% . y /x/;

?‘Ui € '{Nt- l L‘J Y'Y
C

‘r




I:If ] ! .H\ ( ‘i f \I”Ln_\ | € {h_!{ II C rlj
I.. ||
| Y 7
1 .""\ x \ fﬁi U I,ﬂ‘l:r y .T" 1\|".", y /I(‘/'Lll\\ jl*
/ ! j i : !
~ { 4 P, ; :
| 1 (F h\ ‘f h .r"_' H
r*?-‘d e Wy










H' or rJ{ r I-{L ‘Jf{ A |

> o _
J!,m (PL\ h’“’*@ 'ﬁli:

p

o

LAY A
b“\
Ay t

LFI




H-' or :J L P.L 'J{' (™ In







l"'l"‘1'kl‘ ]u,""un-‘ﬁ







“-- b_"'tJtr P—L Jt(n\ 1™

() RO '
i

\r 4- L ]u AT

i
|
¢
(




g

Pirsa: 0911001




p—

Pirsa: 0911001

\
UANCE

l

11 n“l j

can




m—

Pirsa: 0911001

1

]'.rr' .1.-\ ﬁx{)rl."'!-' ﬂ'l':hﬂg j Can rrﬁ'rﬁ.l' {




Pirsa: 0911001

]r\ ft(nr\urn.-l;unﬁf can (fScale

TS oLl A

o




1

i LY r:']\;'] S ,-_\ d..()rl'u C A'L':'h NS } Can r""- CA lt' ff

—

Pirsa: 0911001




1€y " VA ['!h{, A, l 't A 5 (-\{- Ve




.ff"'l‘-lu’uﬁxn['i't a{.;., -

\ ) C




bl A
K

I"_"|J i, r. _\

dﬂlr:l I}H.l’ln ‘hl ‘f\.li.
o | - J
] 1LY i

l--ulnl""

Pirsa: 09110011 ]
i
I—qq:-




1y Oy VA l',‘{ ] ‘{ BT,

5C (\{m-ﬁr_ ' !*;i]-'-lj'n; x-.1 LY

'

2 v & phusicall sellene




fr |".I;.|' ,"lhﬁ_l|-f_|‘-, {I, " S f"’uf'l."ll"hr I Jl!l'ﬁl ! . f’
".,'.....,"ag 0] r\ ) ( | | F i A o
+|\“ ; tl ? AWK t'-,I){ 56 L\"i"' W (5 'F
. J | &

:af}‘ L"'.' oy J 14 LAY




fr"'l"-n.(,:"lm[t'i.a“*.{nn 3 C ru;u-.,,- . ;;}-'\u '.‘
1AM

"}‘EJ"& X uigi 1o i"a'?'-‘\'l
hf?fl"l’ (L JJ‘ Col%

o
"\{r I "'&“ (Y ...h

e

AYg WMo ‘ 1 g ( |
J AN 3. IR tlf"‘h?\ |5 “.‘J.fgl ‘a{ |

A
'.-'

(7 . |
[ fr’!.h"' {J l'(.nt.““( (W]} ,"'I. 1:‘1 I( ' {. (. i \ |
3 O Ayl




o .ff"l"-hq'."lmll'lﬂ4' Se
LAY, R f\{uhr

‘i)?)’\ | thgl S Ll\uwx-t__ (b }l{ll T
.'.-'II'J AT il{ 2y,

7
N Yy Wkt

J

NS

P | \
tf"“?l |5 fla'f.r_;l F iy 4

(

Ay ‘f Lenind o @' ‘ . | |
\ ( I(J.[h;{ O M W { : f_“ ¢ '1,:” \ ' E ( | F ' [ )
T\ ( i

l'J




apPpealyr s\ lf‘ A N " .
: \e ¥ aliile ‘ J
.!Iln. TR T O oML } 3 (I“
| R L} \ ’ .e(.-'l«,_ '.’: i { ]{‘ : e .{1 |
i K iﬁ ‘.Hll'\i ”“}‘ (< l
{
|




IV\Ch 1'\ AAd S ! l\‘\lm‘ o & P peay s 'd‘jlt_mr L“' 1[‘

J:L; LA & kf.{’n. ¥ Lfr L | H . _,Qn.\“ ( ﬂ{:\ I j’l"]’.,. s {t , 11

”& ir"'q\af'l\ii Ul‘.l:"['l'\ L (-ﬂ\ *"F'*'{\:,-..'u.u’t'l‘

]

A L /
o .1:.,..\ ( l \ r{\ \ '(b:’ ._-\1.1-] 'n'ul {f
A
; )

¢ S ,h"i =0 .;
r’:'-.kl"’*' e “j\@‘

\




.1 Jl.h., I = Q]{'-ll:lj e

. !
AL '-'-‘lf"‘ln"'hqi ) .{JIEF, /

)|

1':.-'m~.u*-"~-.\'.'e_n,l‘w\ (7, 'Ihh.»}. ',‘{\m-}

L]

."I.II:..I.."F l}f'l ") 2" {’ ) {! \C """l \(:‘ l (‘I‘{' T e 'I\fpnfh, fr ,

whii)




.r"q-al'k.l... U[J‘_' 5

i ue
“.: YA ( \ ':x \
,

/

| \ /
f‘.'*_!‘lli" t\\f-h i‘{(‘*

\




Mot = L SVINRT | & 2 %
< e Ll K 3 TS '
= ey =

Ii
i

o [l
klil\

U) A

P

CING

[ f irJ,t A F1

an-.llef-lw-x \¢- A 4

f [ -
N sc i’n\-_( l lfl 1 A he s

;




LT <E"]Il‘“",th -

A

A

M

\ L
111 'I"'."-hhiﬂi‘ A VIIP 4 q‘ | '
T T T

4
¥

l}'t\p.; IVAA \ '+ l"'i LA L n "'j'hn.a} H

|' )\. {:—-*'i J A\ L\ .,,('l l

. -
(‘l‘f I l'.-';h.flll'\

U= k.‘/’fl‘

{-‘.(.ﬁ"‘ S l‘_i

s B

ERN

Y\ 'ln-J

1; Lilia

e e e e e e e e e e




1..|"'|\l.'|i LT ‘I | ¢t l‘*”ﬁ |8 ) ‘I’-h.-}. }l‘\. WA

IL n ' f L }H a(‘l | [;4 TL"\'H’ S L

S /‘lt
| ;
i ’ l‘ 1
r'_JI it J A l‘n}:‘ 11
I'I 'HI '. Y ¥ "h . ‘) b
\ A \




L L
My

- ik Gt ‘I‘ : »
I.I"’ .

Mo e =L ( | \
- ' b"-hl.,} 2 trlij O L‘_f . ‘ |
gy IR

Q‘% TENNOL VA ‘ \'ta ‘“\n\ iy A

sk B4 B

-\
Y - ‘“/:,..

\ "‘;

| i‘l,.'_j{,,lj }\.

e
K

ﬁ‘;.'

A

B ———

M

'I b & .n-l.l }l‘\ 15 r']

| fanc /

1 bid

4 jlr\(




g

I‘i i : . Zide _
f' W ( l'-'l‘l:h -

‘L.
Ui L.u’ﬁ‘m;."i A\ | f"“}: J
4y

{A)"ll(.il ] Eiﬂi‘\hf “'\"ﬂ‘ ' et l"'!“\. \'y A Thfift “l‘\ In"] ‘

(k] ' ) 2
YULEIn A l\ +-'H‘ﬂLL\JF.l pﬂ T{.r'”.,;'*g / ot

KX {:.I/ﬁt

."' [
r“l“li.k'




“ | Jrf”’”! O m(ﬂ\ o ('.m,-:\ |
7 : .

';_(" —Du/*.vl

s sl & ({:_‘\ |




. AR\ .ﬁ
"r-‘. m h‘r [} err.,J O f\‘h ‘*"'1(('(\ (1;" ( '[h'.-: \I| , ( ,] ‘ "" ..-\\"

J
B e e ——




. AN \
'r--'_ m h"f [J ?f”hl, U ,'}"" t:i '((L‘I(\ (1;1.‘ ( [”‘iu" N I '=-IJ| ( .l ‘ l"' | :"\\‘




G mwt (JE‘(.’Hr.J 0N M ‘h((l\ (N Q]-u,..\ ‘ ,Il"l(ll ‘ "\\\ |

e







e

o m.‘-.[\, hy f-ﬂ'ihpﬁ \{ I')lujifrq ( WHHH

@ ( .
: fY :
L\ € My G, }.‘J,ﬁ”)







|
‘J:il.k.'
)‘l“ "
P” Yecer)

(i_ 2)
1 ’\ jul
| ‘:i“




P‘Ht-rtr”

E S
e o Vi ;

























”, .- ] ) . JI {f‘ik’H I'H. ,ih(‘-.(,.!l IIJ# /’“‘.
|

I \ :
] 3 .L-{—I\;-'ﬂ 4€ ( .-:}"n/'t :
. de l [t
'z r” JIJl'ni. vl
{ / [
il g ()
| [ (J} [‘lam ’Ch A | |
i [
I fl Se(A] \'_-_._(,nl C
| = & \ ﬂf ) (1Y
el \fa. : - =



|
| Pirsa: 09110011

P




1

Pirsa: 09110011

(lanc LII”I B \k""'tlr\{‘ r'l.)

oL Te)




’ (jn(: (:’ (rim ‘nu\ T 'HJ-I..“{. _,,“),.'“

/jﬁ:-.l 4l ‘.I 1_‘( - 1'1'1-
R )\rl; | i |

N En {:: = h Ay A( g~ h % M,
O )/ /)
e . (‘}II ¥ *.fl.1. -.\ '

a— !

ey ll"
Y

Pirsa: 09110011




- ( A
< YP"JE A

,,h } == .E:

=

" inald ‘_n.,...l . ’ _Q.j-‘,(l {:‘ (ti.ln "1!

1'( rr\ll’-'

= A i

Pirsa: 09110011




0 Pirsa: 09110011

‘h-"'-.







LA

y =

e .1t|‘ I'n..



% wt d ff’-fmf ol ’j' é(({\ Co }‘”"\l ['('! | LH(II:E:L\\‘

'IJ{'-::‘ :\l\\ ._,‘l\rmf;
(15)
Ro) 1

rJrc,nr'&

;\.,Lﬂ-,n rw #m re b

\Cne,
&y. 'H,“" Jr(--k 1§ Mgl ”'“-)‘-I.' r*“n(}'ﬂh‘! \




| - r“ f'r_ ,+,~.L~."f J’PMJ 0N Jjl'n. ‘:\{(J{\ Lﬂh' (I.f”u:\il ri’,([! l '(lu\\! \

— —— —

o {7 L S
; JL5) "\. A \{ . "_f' . '{;I"/A 1
J 3 r.' g _ ' .
e, ,r,j lll ‘ » ‘.'h' T~ (ff.. ‘\Il
t
r.fJr " . I | "” Ul'*-
Sl el s W (S \
| Bl (.A-l |
|- So(h)= e (1) | 5
n; [ el i, i
' =L, { A .r (=
o (}ﬁ;}) ) |
T —— |




I

= £ j o
I. Hl ’.J K7l-"Iﬁ."-..]
(A | /
|2 |
o eyl | B
:_- 1| f I.|l l'ln."l |.\|I'f I




e

“[L‘I' ;‘\'\ '.r.lwmq
(Ms)

d ¢ C&. nes

"'1.“.) o

"\FL“ SA ‘W "“’m ne |

\Cme,

\"*\1\‘#'- t , L
4... 'm Jr{- IS Nh” “"f}"rr”l"l(}\h{ Ss

|f|‘ f\l{ AH I}(\

—




|
H |
H |
= i
.
_4 4

= 1

1

: B

|

II.

I

|

[:

r"*,ln..tn.,\.r{fp, “m Jr{l ) §

Kj rt u'ﬂ.h“ t}f{j'nl( on jL'\ “\*((i\ (
7

gry :a\\ .J,_IW‘.,,“t ; . e .
(A -..j il

;\,ﬂxﬂ-_n b s g f

\ s

Mgy ”\rl"{ r" ﬂr}‘fh‘{
! L]i“x!\ o

CORE O o

l
!

U

%ﬂ——'m

(f"w\ |

AT
\



Ve h“‘ﬂ"ﬂ\ \"1]\.-: L,;.; é: ( \ 18y




IM =
L2 "\1 " \l\\tf l"ﬂ( e (L \

Vit
syl S R (o 4 1A
LJ _'“\ ( I_Jh,‘\ y (\]“\Jf /\,4‘_‘ f

| | : it A T4\ i

m "'h" ® {‘l J",r'f “‘-\ /\J\ II' :|

;' . . J_ 7 L]_ ~ Ky Al | J:

4 I‘ M }l...\. § oy ‘ A ; 1
Il










|
. _ Pirsa: 09110011




Pirsa: 09110011







Pirsa: 09110011

L.I'lwf .




f 4 e AR [
Whoce X = jpf-:: U i \( ;-‘/ \

-

i g

| { 1
Pirsa: 09110011 |
;i‘iﬂ'lf!”l't . 'II
I e '\L i



— »
|

| -
| 1 ' :
Pirsa: 09110011 il }
T
| 1&




|| e o (,n \
e~ tjb {\ #s HI_J-».\'L r—-:'{i;\ .{’I'l"..{\\ '-'ﬂ

(]
r'l ""L“C l

A .vfx nruLl“;.;”,[ J{"'t MU Gn '“""") '”’ "i ' r

|i:., {\i(} f:ll'hl.\r\t ‘ [) | ;L‘{\'}l._\
&aY" ! o

J 'M ﬂt?




Whooe O

‘\ AN _.r)h.\l

If.I L ‘\I' t i !

— i

Pirsa: 09110011

-*ll. HALS Ln.lj;r',l ”“r

¢
i / *.( 4
.1r£~ ifil (| L f‘\ ' |

=y Wi

\ .

S T o,

( '{in {MD\ 'I’“

LU
i I"hlli t"l.‘.i. ‘ "'."_ |f 2
i \

»

rlf

e —

=

= G




AN

b (;
i (:1' ang 'LI Biy 1Y \"\"‘"l.l"“(' \}
' AT \'f:

- ) -'t‘
e o o(el ) Aphy iﬂ}":: I BV .|Il
DAy 171D
i *' ”:'
| .5 "
il
1! ( ! A\ '11 Tl 2 J‘ : N :‘}“" ¥ :{[ { : l) “'-.‘1 M I\Jt 4 II-
! h. {') 'I _:Jl / .
f " / 4 :
£t L) ) | j
§
J |
| H |
| : ' | I

e
Pirsa: 09110011
1 B

-y

e







"<

Nickotill

|

\O AU meqd

) 4

S5 L L) of B

r}f" ST"

ﬂ,—,_ r’>

ﬁi ‘f?

o N“

. /




Pirsa: 09110011 Page 86/121



Pirsa: 09110011 Page 87/121



Pirsa: 09110011 Page 88/121



Pirsa: 09110011 Page 89/121



Pirsa: 09110011 Page 90/121



Pirsa: 09110011 Page 91/121



Pirsa: 09110011 Page 92/121



Pirsa: 09110011 Page 93/121



Pirsa: 09110011 Page 94/121



Pirsa: 09110011 Page 95/121



Pirsa: 09110011 Page 96/121



Pirsa: 09110011 Page 97/121



Pirsa: 09110011 Page 98/121



Pirsa: 09110011 Page 99/121



Pirsa: 09110011 Page 100/121



Pirsa: 09110011 Page 101/121



Pirsa: 09110011 Page 102/121



Pirsa: 09110011 Page 103/121



Pirsa: 09110011 Page 104/121



Pirsa: 09110011 Page 105/121



Pirsa: 09110011 Page 106/121



Pirsa: 09110011 Page 107/121



Pirsa: 09110011 Page 108/121



Pirsa: 09110011 Page 109/121



Pirsa: 09110011 Page 110/121



Pirsa: 09110011 Page 111/121



Pirsa: 09110011 Page 112/121



Pirsa: 09110011 Page 113/121



Pirsa: 09110011 Page 114/121



Pirsa: 09110011 Page 115/121



Pirsa: 09110011 Page 116/121



Pirsa: 09110011 Page 117/121



Pirsa: 09110011 Page 118/121



Pirsa: 09110011 Page 119/121



Pirsa: 09110011 Page 120/121



Pirsa: 09110011 Page 121/121



