6. Electroweak Phenomenology

e Inputs

e Z—ff, W—fifo

o / Peak Asymmetries

e Sensitivity to Higher Scales

e Standard Model Fits: My

e eter s WHTW—, ete > 22
e Higgs Search

e Quark Mixing

e CP Violation
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BR(H)
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Branching ratios and total decay width
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‘ Vi; DETERMINATIONS |

CKM entry Value Source
V,dl 0.9740 £ 0.0010 | Nuclear g decay
0.9725 £ 0.0013 n —pe Ve
0.9734 + 0.0008
| Vus| 0.2196 + 0.0026 K3
0.2176 4+ 0.0026 | Hyperon decays
V.4l 0.224 £ 0.016 vd —cX
| Ves| 1.04 + 0.16 D— Ketue
0.97+0.11 Wt - cs
Vil 0.0421 + 0.0022 B — D*l
0.0404 £ 0.0011 b— cli
0.0412 £ 0.0020
V| 0.0033 + 0.0006 B — ply
0.0041 £+ 0.0006 b— uly
0.0036 £ 0.0007
Visl//Sq Vigl? | 0.97 7575 t—bW/qW

Vo4l + [Vis|2 4 |[V,p|2 = 0.9957 & 0.0019

> (IVasl? + Vel?) = 2.039+£0.025
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C / . Violated maximally in weak interactions

CPZ Symmetry of nearly all observed phenomena

Slight (~ 0.2%) C/D in 0 decays (1964)

Huge Matter — Antimatter Asymmetry in our
Universe =P Baryogenesis

CPT Theorem: C/f? > f

Thus, C/fp requires:



Standard Model Mechanism of ("/7

Complex phases in Yukawa couplings only:
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The CKM matrix Vj; is the only source of (%7



Unitarity: Vv . vi=vi.v =1
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THE STANDARD THEORY OF
FUNDAMENTAL INTERACTIONS

SU(3)c ® SU2)1, @ U(l)y

Electroweak -+ Strong Forces

e Gauge Symmetry = Dynamics

e 3 Gauge Parameters: as(M2), a, Oy
o All Known Experimental Facts Explained
e Problem with Mass Scales / Mixings:

- 15 Additional Parameters
- Why 3 Families 7

- Why Left # Right ?

- Why my > Mz 7

- Does the Higgs Exist 7

- Flavour Mixing

- CP Violation

- Neutrino Masses / Oscillations



