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GWof g - Scalar Potential
@l = Ground State Symmetry
o N = Higgs Mechanism
= The Higgs Boson

= Fermion Masses
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SCALAR L(¢) = 5ﬂ¢T "¢ — V(9)
POTENCIAL  V(9) = 1= ¢'¢ + h (¢'9)°

Phase Symmetry: d(xX) = €'’ ¢(x)

Trivial Minimum (Ground State / Vacuum): ¢ = ¢5=10
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V(g) = 1 ¢'¢ + 1 (479)

Phase Symmetry: V()

:
10
px) = =4 (x) : o [
——————— is----f- I
:
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:"—_T__-“
\5___|___—,
: - P,
Degenerate Minima 2 y .
= J=—=—7=2>0 ; V(g)=-=hv
(Ground State / Vacuum) 40 2h 2 (%) = =%
1 .
Spontaneous Symmetry Breaking: ¢ = —2[V+¢1(X)] el P2(X)/v

Vacuum Choice
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L(P) = —5,1(01 "o + 5(1+ Vlj 0,0,0"p, =V (¢)
1

V(¢)—V(¢o)+ M (01+hV§91+ h(”l

1 Massless
Goldstone Boson
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ELECTROWEAK S5B
#(x)
¢(°)(X)j

p(x) = [

L(p) = (D,¢) D¢ — 1 ¢ — h (¢'9)°

WA

N | 2

D“¢=[@“—i WH - | Bﬂ];ﬁ . WH =

SUR), ® U(1), Symmetry

Degenerate Vacuum States:

T - 1 0
Spontaneous Symmetry Breaking: @#(X) = eXp{'%g(X)} ﬁ[ J
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000 = e i
2
SU(2), Invariance

Unitary Gauge:

1

UHES

A(x) = 0

(D,¢)' D*¢ —> EﬁﬂH8“H+

M, cosé, = My

The Standard Model

6(x) Unphysical

A. Pich - CERN Summer Lectures 2005



Bosonic Degress of Preadom

Massless

3 X 2 helicities
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Massive
3 X 3 helicities
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Cos 4,

M, =91.1875 GeV ~ M,, =80.425 GeV

e
e "l
7, 192 7°
‘76
G- = 1.16637 x 10 GeV™
. -1/2
sin 4, v = (JEGF) = 246 GeV
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565 BOSON .
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= — + -

4
= 18 Ho“H — EMZ H?2 — MEI H3 _ MEI H 4 W“k\

2
{1+E H + H—Z}
Y% %

1 Scalar Particle H° to be Discovered

Free Parameter

W= (95% CL)

(Direct) (Indirect)
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FERMION MASSESS

Scalar — Fermion Couplings allowed by Gauge Symmetry

P (@) ¢(+) W) ¢(0)T - " ¢(+) | .
Ly = (@, Ty) |© (Q4)r +C _ ot (s | + (M1) C 50 | R + N.C.

J ssB
]
V
Fermion Masses are
New Free Parameters
f
) . _ mf
H Couplings Fixed: Ouer ==V
f
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