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Particle physics { where we are and what is next? |
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|
Early days of particle physics: 1930s { 1960s

Two types of nuclear physics phenomena: -decay and -decay

-decay -decay
Weak interactions Strong interactions

Cosmic rays { rst \accelerators": many
particles were rst discovered in the cosmic
rays

Positron 1932

Muon 1936

Pion 1947
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Fermi theory of weak interactions

It was understood that decay cannot be described by electrodynamics
Proposal of Fermi:  -decay is the decay of neutron inside a nucleus

n! p+e +

First theory of weak interactions

L Fermi = S%[p(x) nelle(x)  (x)]
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From -decay to weak interactions. Fast forward

Prediction of massive vector bosons | weak interaction is mediated by some particle (as all
other interactions)

New particle (W -boson) explained Fermi interactions
..led to veri able predictions
.. created more questions

..that required introduction of new particles
LL?
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Standard Model of particle physics
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|
LHC at CERN (2009-?)
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Higgs boson discovery: 2012
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Yet we know with certainty that the Standar
Model isncomplete!
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