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- SSB in the Standard Model
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- SSB in the Standard Model
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- SSB in the Standard Model
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Covariant Derivatives
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Covariant Derivatives
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That is NOT the proper way to EXIST
in physics!
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Fermion Masses?
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Fermion Masses?
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Force carriers Higgs boson
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The Higgs sector
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OPEN PROBLEMS

* Fermion masses?

= Y, v
L =mydrdr + h.c. v~ 246 GeV Y, e Y, e 103

* Dark matter?
* CP violation? (Big enough to do Bariogenesis?) Strong phase transitions?

* Hierarchy of scales and fine tunings: Higgs mass, cosmological constant, strong CP?



OPEN PROBLEMS

105.7 MeV
Tau mass
Up quark mass 1.9 MeV
Down quark mass 4.4 MeV
Strange quark mass 87 MeV
Charm quark mas 1.32 GeV
Bottom quark mass 4.24 GeV
Top quark mass 173.5 GeV
CKM 12-mixing
CKM 23-mixing angle
CKM 13-mixing
CKM CP violation Phase 0.995
U(1) gauge coupling 0.357
SU(2) gauge coupling
SU(3) gauge coupling 1.221
QCD vacuum angle
i0os Vi 1 sion value

+ 0.24 GeV




OPEN PROBLEMS

511 keV

105.7 MeV
1.78 GeV
1.9 MeV
4.4 MeV
87 MeV
1.32 GeV
4.24 GeV
173.5 GeV

125.09 £ 0.24 GeV

All of these are equivalent to fixing Yukawa couplings, in total
we have 13 parameters (12 modules and 1 complex phase)

This is the of the 19 parameters of the standard
model!
If you include as Dirac fermions, you get an extra 7

parameters, all equivalent to Yukawa couplings
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