
B B Stk Neutrino course

Lecture XII

LAU

Spring 2020



It's L R , stupid !
#

actual symmetry of my model
-

SOLI lo, ← oh

&
, ok = 2 rectus

F- = y
' (di Hoi ) t - -

dkt0io
D doit dit I

.

OFF

storm
'

-

-

so (6)



T (di ) ← global group G

H by accident

FT
-

TIRL

"=a÷::;**i
SU Cz) , X S UIDr x TC, ) -

& =greg
B- L
←8



Liaoyang
Am ← Amr
fi ← fr\8F8R#•
|0mcm
group → Algebra

SO (a) → Stax Sth)

SO fs ) c- SUE)



Gr = SU Cz), × SO G)r X
-Utmost

Gsm = SOGz x -0411

Stl Gsm - 4)an

1107
→ SOG) doublet

II : Gir → Gsm

so Glaxo
-

pff,
- Eyal

( Ar )
↳ soczirtipbet
(adjoint)



I c- R

I
, ← Dr

¥pµf,B-L=#
-

|H,r-%rAyr%r#
1-

2×2 matrices

t SM tripletdoubletI #
Mw = A-zasaw /Mw=2Mzasqy



ton Aw = 94g

Tq=anA¥8I# sum
unbroken If

µMM¥

n÷÷÷÷÷÷



I
tou Aw = Andy =

wow F'Iz

Siuow ← '14 = Is = I
② w - soo

r g

g=rig④

• e = sin Awg = 9g÷,g
^

I
•

g
'
=
59
oz

94g = = tf



µ

g't g-
'
=3g-

2

&:g÷.µ⇐I2
daT37Mdem"CMw/=k8M

Mtn - z

= 2 ¥ Mwr - r3%q

|Mzr_~l.7MwT)
-



A-v.vpn341.5Te.tt#\azr>⑤↳
Higgs dependent ←

triplet

I tweet
⇒ Z boson must Exist

and



Interactionnieut
However; gouge boron

doublet
masse' ← higgs

D ! Mw = Mz Ces Aw¥aI%=ErM¥ao
-



ftp.nsymmetrgBreahiug#
-

I
. Gr Ir

G s m fI
I"÷÷÷
Fizz

oTA=T5D-#7



D → (L t i A T) A (l - i AT)
= D t i A L T, A]

⇒/F=lTDI
→ fundamental

l l

= I % ?si ) tree
/

/

ti a = Its
,
a 3=1%9.5%1
I 1

a a- I ' Ii:D
I



1÷÷÷r7
=/D±Ta⑤
on.÷÷÷
Tv D= O

tf . bottom line



is - lis:
→
charge imdeutifiaetiae

VTA, Da)-minimize
A



⇒ *= lie: )
H

G

*. . c:) *i. Had
too = most general doublet

I

oIf=T(Y always

A
Q is not broken

generically



④ real adjoint Ta=o
↳ herm = Tai fired

Ahem - Bum-01=5: :3
Air (B - 1=2)

€ Item
,
Alem ← Hermitian

D= Ahem + , phew



can;- l ::3

( btw > A diagonal
in general

Houe@HS-s-u-sDTUTL.eoneii.J
=IPotential



VID) = -y
' (Tr AE Dat TrDIBr)

AtX
,
@ ATa t Tr Drt Dr T

t k@ DI Da Dot DotTv DntDa DatDD
- - - -

- - -
-

+ D
'

Tr ATR Tr DI
'
Dr

-%:
cars - Isr : I



¥ = Ir t BIL
-

broken

IR ( Ar) # O

(B - L ) Cdr) # O

" fy'ldrf
Bc (Dr) =D

I

QSbD=OM-
D:0EB0T ①

Ger : do ← DR



④ TCol) = I, (of-a)
2

% = I I

look to doo = - I
I

* -*
.

domain wall

domainwalls.sk#magnetic monopoles\ topological defect
-

-



' I *⇐E÷:;
ft f tf

k - Is
.

- se
!

G → Ht
Io

Ta Eo to ⇒

Ci ) Ga , Maa-_ O for
global G

Cii / Ga
"

eaten
"

by a gauge field
( mass are )



Our case :

-

Sukha X -0£! → Ty"

s t l - I =③

bvohfqeue.at#
Ger - 6soy

⇐ so Alix -0411 not
broken

me splitting in SUCH
multiple



I

ftp.ateubgwr#\ Gr ← eaten by Zr
-

ha= Higgs at Gr breaking

::÷÷



I:::::7
-

=

S③ so a)c X th )

Ci I • OI ← Doublet

• fermion wears =, YoI= I

Q = It ¥

I



I:¥n
oaf . at y ⇐ one neutral

in et

⇒ there is a charged field

Q =Tz t 7/2 14
,
T] =O

|DQ=DTz=
-



Triplet D.it#M

⇒÷÷



SUkgstv.TT
G = angle um - Abelian

QEGM
-

G-82012) Q- Tz ⇒

change quantization

G = SO 15) Tr Ta = 0

out -0=1 If
*



Q = Za ca Ta

⇒ Tv Q = O ← connect

soft tf
changes

Qe='3QdM-
c SO (3) = SO-67

It studies,1a=u#fTo 0=0
-

- Suk) xo-N - anomaly
⇒ Tv Q= O



A
Inlet Da

, Dr new dead

me anomaly
9D=abih⑦


