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Matter versus antimatter

the grand battle
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Antimatter predicted (1928)

(i%@u—m) Y=0

... during his postgraduate years he
concentrated solely on his research, and
stopped only on Sunday, when he took
long strolls alone ...

Paul Dirac
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Antimatter discovered (1932)

—

Carl Anderson
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Cosmic rays (1936)

Homi Bhabha
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-~ “Cosmic rays contain

positrons and antiprotons




© - CoSmic rays would cantain

compléx antiatoms

anti-proton

positron










CMB (1965)

Robert Woodrow Wilson
Arno Allan Penzias
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Baryon to photon ratio
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MATTER ANTI-MATTER
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Inflation
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Sakharov conditions (1967)

* Violation of baryon number
* C- and CP-violation
* Deviation from equilibrium

Andrei Sakharov
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Standard model (1967)
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Baryon number violation ?
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Dirac sea
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Sphalerons (1984)
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CP-violation
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Deviation from equilibrium
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Electroweak baryogenesis (1985)

<0>=x=0 <0>=0

Bubble Wall =——*

Mikhail Shaposhnikov
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B-L = const.

sphaleron scales
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Tsutomu Yanagida
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Lepton number violation
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| CP-violation
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Deviation from equilibrium

forward
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LHC (2012)
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Summary

The Universe Is baryonically asymmetric

SM contains all ingredients but the generated
asymmetry is way too small

An option are SUSY-like extensions combined with
electroweak baryogenesis

Adding heavy Majorana neutrinos we can explain
neutrino masses and the baryon asymmetry
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See-saw mechanism
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