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- Electroweak interaction

- Beta decay and Fermi theory

- Parity violation

- Weak algebra and neutral currents
- Electroweak theory

- Spontaneous symmetry breaking

- U(1)

- SM

- Fermions masses

- Effective field theory

« Introduction
- Non-interference and revival
+ CP example

Exercices In
purple by hand
and in MadGraph

Connection to
pheno along the
way
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® Does the weak interaction explain why there are
rocky planets?

® |s the proportionality of the Higgs to fermion
couplings to their masses due to

e Parity
e (auge invariance
® Spontaneous symmetry breaking

e \Why are they so many muons produced by cosmic
rays in the atmosphere?
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e \Why is the proton stable and not the neutron?

e \Why is neutrino detection due mainly to nucleons
and not electrons?

e (Can the W and Z masses being predicted from low
energy data?
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Electroweak interaction



Pauli (1930) : + neutrino
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E and Spin conservation

Pauli (1930) : + neutrino
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But in QED
- Always the same fermion o

- Massless gauge boson /\/< A~< [ -2
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EX: scan cross-section fermi for energies from 1 GeV to 100
GeV
Same in the SM
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Averaged value over the events
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Z > _& Vector
B = R Axial vector or pseudo vector
fcyzp =< A/A ' P-conserving
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Maximal violating interaction (1958)
Feynman Gell-Mann Marshak Sudarshan

Weak interaction with the left only
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Requests: pure left

massive Vector boson

changing particle flavour
L-?

Ce> VL e
\

All the generations but only the leptons for now
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changed currents and group —> neutral currents
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All particles in an SU(2) multiplet have the same charge
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_ 7ve =2 — Not interacting, not in the SM
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