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L(p) = 0,¢"0"p ~ V(#)
V(g) = 1= ¢'¢ + 1 (4'¢)°

Phase Symmetry: d(xX) = €'’ #(x)

Trivial' Minimum  (Ground State / Vacuum): ¢ = ¢5=10
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V(g) = 1 ¢'¢ + 1 (4'9)’

Phase Symmetry: V(9)
|
10 :
px) = €7 9 x) | o |
------- Sy A
|
|
AT
\‘~__|_____4/
L o,
Degenerate Minima >
—H Y . 1, 4
- = = 0 : \V _ _THh
(Ground State / Vacuum) ‘%‘ on 2 (#0) Zhv
1 :
Spontaneous Symmetry Breaking: ¢ = ﬁ[Vﬂpl(x)] el P2(X)/v

Vacuum Choice
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V(4) = V(o) +2 Mg, o1 +hvei+—h ol

1 Massless
Goldstone Boson
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(%)
P(X) = ( e (X)j

L) = D,P Db — 1 ¢ 1 (#¢)

D“¢:[8“+i W + i B“]gb . WH = WA

N | N

SU2), ® U(1), Symmetry

Degenerate Vacuum States:

CETRS
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Spontaneous Symmetry Breaking: ¢#(X) = exp{



p(x) = eXp{igg(X)} %( 0 j

SU(2),_ Invariance 6(x) can be rotated away
Unitary Gauge: A(x) = 0
(D,4) D*¢p —> 1o HotH + WIWH s L7 7#
H 2 H H 2COSZQN H
1
M, cos6, = My = Evg
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Jo300ic D2irass

Massless

3 X 2 polarizations

+

3 Goldstones

SSB 1

Massive

3 X 3 polarizations
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cos 4,

M, =91.1875 GeV My = 80.398 GeV

1 _ . Gg m’ W —
r,  1927° .<\
G. = 1.16637 x 10 GeV™

sin 4, \

(V2 GF)_UZ — 246 GeV
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THE HIGES BOsON S
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2 2V 8v

1 Scalar Particle H° to be Discovered

Free Parameter

LEP: (95% CL)
(Direct) (Indirect)
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FERMION MASSESS

Scalar — Fermion Couplings allowed by Gauge Symmetry

(+) (0)f _ (+)
Ly = — (Q, 4L {C(d) [Z(o)j (dg)r + 2 [_¢¢(+)T] (qu)R:| - (v, 1), ct¥ (Z(O)j lr + hec.

] ssB
Y
Y,
Fermion Masses are
New Free Parameters
f
) . _ mf
H Couplings Fixed: Ouet =
f
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Just Another Story

Phil Collins

Dance Into The Light, track 4

genre

385.07465



FERMION GENERATIONS

N, =3 Identical Copies Masses are the only difference

[Y ‘;] (et WHY?

i d’ (d) ¢(+) ' (u) ¢(0)T ' - T 0 ¢(+) ,
iy = ™ (uj’dj)L Cik ¢(0) e + Cik ¢(+)‘r Ur | — (Vj , Ij)L Cik ¢(0) I,z ¢ + h.C.
J —

Arbitrary Non-Diagonal Complex Mass Matrices
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DIAGONALIZATION OF MASS MATRICES

My = Hy-Ug = Sq-Mg-Sq-Uy Hy = H;
M, = H,-U, =S}-M,-S, U, U.-Ul =Ul-U, =1
M/ = H,-U, =S -M,-S-U, S;-S; = S-S, =1

By = = (1+%) (A-Myd+0-Myu+T-M

M, = diag (m, ,m;, my) ; M, =diag(my,mg,m) ; M,=diag(me,m,, m,)

Mass Eigenstates

£

Weak Eigenstates

d =S,-d ,  u . =S,-u 5 =S5
dR ESd°Ud'd;Q ; UR ESU'UU'U;Q ; IRESI'UI'I{Q

fif =ff ; f.f =ff —
ud =0 -V-d ; =S, S —
QUARK MIXING
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€

= — Z f oyt v, — f
2sin g, cos g, “ Zf: 7" Ve = 7]
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LaPToxn] ]

g T — ()
= - — W v. y* (1- \4 | + h.c
2\/5 MU : |7/ ( 7/5)
o ”: ) ) _ﬁ ZI:17| }/# (1—7/5)| + h.c.
IjE [
(Minimal SM without vg)
e |F
Y., X, K, (L + L, +L, Conserved)

BUT Br(u—ey) <12x10™ ; Br(r - uy) < 45x107°
(90% CL)
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QUARK MIXING MATRIX

® Unitary NgxNg Matrix: N: parameters

® 2N, -1 arbitrary phases:

u, > e%u ; d > eid =) g7

Physical Parameters:

%NG (No- 1) Moduli %(NG ~1) (Ng- 2) phases
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