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Standard Model
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Three Generations of Matter




Experimental Confirmation




Precision Tests
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Precision Tests
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Measurement
o Aa® =0.02758 = 0.00035
ag=0.118 = 0.003
Im=178.0=4.3 GeVv
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Precision Tests

Measurement Fit lo™es_Qfft|/omeas
0 1 2 3

91.1875 £0.0021 91.1874
2.4952 + 0.0023 2.4965
41.540 = 0.037 41.481
20.767 = 0.025 20.739

0.01714 £ 0.00095 0.01642

0.21629 = 0.00066 0.21562
0.1721 + 0.0030 0.1723
0.0992 + 0.0016 0.1037
0.0707 = 0.0035 0.0742

0.923 + 0.020 0.935
0.670 = 0.027 0.668
A 0.1513 = 0.0021 0.1480

Measurement
] A0® = 0.02758 = 0.00035
ag=0.118 = 0.003
. m=178.0 = 4.3 GeV 178.0 +4.3
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Tide Effect
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TGV Effect

17011945

Geneve

Yaltoge on rails [V]

Fimeysa

=
=
u
a2
o
E
a
0
0
c
g
u
o
g
=
a
=

Bending B field [Gouss]

" LEP NMR




The Standard Model contains the

seeds of 1ts own destruction ...




Dark Matter / Dark Energy
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Dark Matter

Hubble




cosmic ray proton
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Neutrino Mass
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Neutrino Mass
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Matter / Antimatter
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Matter / Antimatter
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SLAC and KEK B Factories




Inflation
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Dark Energy

| No Big Bang

Supernovae
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Dark Energy

* Vacuum energy?

< TMV> % Ny

* Negative pressure?




Dark Energy

e Scalar field ...

Vacuum Energy

Inflation?




Dark Energy

* Dark energy 1s renormalized:
p~ Mp/*
Observed value:
p~ (TeV)*/Mp)*

« Off by a factor of 1014V ...

The worst prediction in physics!




Things to Come

* Cracks are appearing in the edifice
— No dark matter in Standard Model
— No neutrino masses in Standard Model
— Not enough CP violation in Standard Model

— No inflaton in Standard Model ™ LI
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— Dark energy ?
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Precision Measurements




Precision Measurements




