
NGis

lecture I

3 15 12 022

L ME

Spring 2022



/*=mau 1%56-7
co"* ¥ '

e

n → p + et
T

@ → a + et F)

p p

↓
1957

tv-AM



↓ "

V- A was the hey
"

4-¥ ññ

/w=(I8µe<+ñM
p -

Vecht + axial vector

Jmu = dicey fi, - i - i, _ in

{ Yu, ru } = 2 guv

-2m = [ 8mn] it

kneads qeu



Ipina : 7 → A 7 (2)

A = exp & Fau Onu )
t
Rott BOOST

80=4%7
,
ji = ( °

°
"

-oi ◦ )
Oi = Pauli

on= ( ° %-) c)61 0

07--11 ; E)
01 = ( I

,

- F)



{8s
, or } = 0 852--1

⇒ %, Ew ]=0

L =
'¥

-

r =
' -

Y = LY
,
tr = RY

QED-fY.int#-Au4-8I)Ai---AiAo-?n-o⇒ |4É)
4- 8M 4=-4+808" 4



85=-4%8^0-p
P

1=1 :?)
,
r=(%)

4=1:)=(:L )

4=14--1:))
4r=R4=(:)
a-

From it - (3) :

%,r→ei%•(±iy)
↑ ↑



/
⊖◦i=% I 1

ROT BOOST⊖ (Euler)

I : 4 → 8° 4

c:) - i:X:H:)

|M-Y # Fae

I

oftz.tk → Yr symbolic



' w boom @ CERN

↑
the ± Men

at rest

HE w
-

→ e+J

Mw ≈ 806W (cap ≈ Get)
→ Me = Ulu = 0 ( K Ee, Eu)

lm Dirac :

|p•rm
m=o ↓



pm rµ=o ⇒

(
o E-

t.it/:p.)-- 0
ftp.T 0

⇒ (E ± f.F) Me, r = 0

IF I = E F=p If
⇒ % . ↑ Ma ,R = I ¥ Mir

E- E I

/5.fiiyr-T-f.lt#-
*
helicity



|hUc=-Iu<hur=+%#
:E

£-111m
.

#¥ to #

]
z

""

=
It

b-⇒ day 2-_•?⃝↓

/si"=



* int . (maximal A)

- ④ er + -
- -

- )
11

i"
↓ instead

weah~%ᵗ?⃝
is,

/ triumph of QEDarraigned



L
,
-_ i 4- 8%4 - mÑY

A

i8ⁿdµ4= MY

4- e'
"
my -04 )

QY= Eun 7
em

↑

e : -1 ,
u :B

,

01 : -%

↓
dⁿjµ=O In __ 4- % Quit

(Noether )



d→ ✗ Cx)

% → Dµ : .

(Dµ4)→é"*Dµ[
I

Die = % - i e Qew Am

⇒/ Aµ→Aµ+E%)
a-

Lo → i 4- on Dµ 4 - in 44

= Lp + e F on Qen 4 AM



-

ejñ⊕
dew = % = Hoo (e ≈ %)

-

stepbach

WII GI ,
W
-

→ e ?

↑
helicity

y
'"" = e 't - er. #

p
Charge conjugation



7 → e

" ✗ Qew y

✗
K
- e

- i✗ Qew y = e
it C-Qui y

④em Y = 9 4( ( Qew 4
*
= - g
4)

Y ' → A Y
'

⇒|coµct=-ffcT=-C-
C = i V2 V0

I



Y
'

(F) = i 82¥

H

Y ' = / ◦
in

- in ◦
tu;)

*

= ( ios up
*

- iru,
#)

↓

( %) (%.u¥)
If H4r

⇒ (ftp./cVIt--CciT#-



- fear %I É= + 112

He # see = +% } ⇒
+1

H

L 3¥ =+111

FEE
em i jueu.AM

weak : jaw wµ* + jaw Wei
jMw = vi. Me, +ñ Mok



minimal gouge group

Guin = ?
(en)

A

Hniu-s.UA#--) -

D= doublet D- ED

Tt Tt = UU-1=1

0kt U = I [
f-= e

"" [ H = Ht
Tvr 1-1=0A



H = I Qi Ti ⊖i = Euler

i= 1143

(Ti
, Ti ] = i Eijutn

⇒ |Ti=1z- D= I:)

Llsun ) = iD on dµD - in D-D
D-

D → ei⊖iTi ☐

→ 0-i-0-i.CH gouging

→ % = Dµ : . DµD→eiF☒DµD



I

|Dµ=%-igTiAµ-
IP-rr.ie:7 .

Ani → { ii" Oi Aµʰ * f- % ⊖
"

#
gouge

yay , Mills
'

54

Show
'

54



Du = % - ig ¥ Ami →

- ig{( A -3 A
,
- i Az

A
/
n'Az - As

I ↓

→ iD on Dr D = Gz D- ( )
µ
D

= § (ñ d- ) on ( Asu + ④ -in /%
* tiAi / a - As a d)

I

Ay:§(ñMu-oTM



CA, -i Az )§ ñ 8M d + h.ci
^ Crew

⇒ A÷ Wi

Aiti¥µ= Wi
⇒

ftp.u-rnawnt-ih.ci#tsut:-
weak current = LH

A

D= (%)



so G) -0
\

①an = Ici Ti ⇒

neutral

|Qau⇐T
u - %

E;

Am ④ on 4 = It on%
+ Ir M Yr)

THAetc)



V41
Glamour

""

↓
- ↓

Qan = Tz + ¥

J / arbitrary
⑦ • → Y= - - -


