
2 tA÷¥amt 'd
If: tf .

[ = rzdo:did •

# °

del
= giiiidxmdii

Recipe for EFT :

⑤
what are the dog?

metric

@ What are the signs
coordinate independence

& redundancy
or diffeomorphisms

③ whats the cutoff? Mnew ' Mpe

Gn = ±

(write down S[doff -Call possibletens)
in an expansion in µµ_new¥ '
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exawp6 Standard Model of particle Physics .
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G. whence the hyperchaÉs? ?
A : absence of gauge

anomalies .

foreach {G , G
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G
,
} → a possible anomaly
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AI Guts .

( all L

are generating the 'M =
Ñ④ÉÉ1= If

such✗ Sula)YUlDy C Su (5) CSOGO]

•

-

10+05-+01950151
is anomaly =D Wily is compact
free anomaly free .

_É÷É×sU%×sa%
" '
£
} z

""37 sunk

-

} 2 (42/1)die

ñr 1

, }z Ten I

dis
ng

ein -

I }2 15,112)

Treat lepton # as a

fourth color
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Beyond the SM 9 EFT :

FFF Sm famous
+ Higgs 1- gauge bosons .

② Poincaré , gauge invariance ,
CPT ]

③ ?
E- ✓

chin 2 ydui 4 y
s = finite + 14-142-1 YIHere

+ YIHdr
+ trFµFM✓ + Y a- (iEH*Un
+ 4-☒ 4

+ 0 Fnf + din > 4 .
am

I fL= Ép4A4 . 4- B4
it Dirac / flavor matrices.

M > 10 TeV



iL= ↳ + In + the:{ "¥?
G
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"
H " the UH

'

Hi = (ht,h°)i

Li = (Uc , e, )i
☐ = Ltc

If (1-1)=10,v) → neutrino
mass .

v2

Gcs' violates lepton# MV~ Then

a → a
tonentt sight

Lorentz
singlet¥;i=±E÷¥*



4- fermi they oz Proton decay :

L 7- 1- PE n> Tp - mmPp÷ -10*5 '

Mplanih

Vs in the SM :

SL ,=
1- 9991 → Pp < observed

.

Mpi ✓
-

¥+29991 Maui-101%0

✗ .

SL
,
violates Bayou # 46p/m #
Mr +

Lol

{ a-, ei↳/3 Ce anomalies

H → H

out UCDB-L is not anomalies CSUGIR
c Gps .



• theorem : you can't break CPT

in a Lorentz - init QFT
.

•
Discrete Syms : UH, is anomalous

zmjµB = Ng ( IIF)
n
-

3 SC 7£21

→ V47
,
> 21µg not anomalous.
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7. 6 Superconductors & Superfluid .

① Ai
,
E of charge 2 .

② Rot . Sym , gauge mi .

③ ?

⇒ FIE ] = IF;F
"
+ Did 12

Sc
+ a 181^+61 I 14 -1

. . .

Di I = (2.

- die Ai) 9- .

i
Abelian Hissmodel . § has charge 2 .

who is § ? dog

charge I spin-

m;I fermion kNew IR dofs theory of
- 2=4,4

I charge 2 scalar
L
-

G
.
E FTofsuprande bosun § .



In the

simplest § ~ ¥4
,
EP

G-navel
examples Cooper pair field
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next :hñe :

There did the

fanions go? Th
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