A matter of (anti)matter

Michele Re Fiorentin

UNIVERSITY OF

Southampton

What are we talking about?

} Fundamental questlon

- MATTER?

PWe caII MATTER what makes everythlng around us.

»MATTER is ultimately made of
PARTICLES

» Constituent particles can be divided into

QUARKS, that make composite particles called
hadrons, like the proton and the neutron.
LEPTONS, which can be charged, like the

electron, or neutral, like the neutrinos
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»In order to descrlbe our Unlverse we need also

ANTIMATTER

»It is the exact mirror of common matter
Each antiparticle has the same mass of the

corresponding particle, but opposite properties,
e.g. opposite electric charge.

Opp05|tes destroyI

} atter and antlmatter annlhllate mostly |nto |
massless particles: PHOTON, i.e.
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Why is antimatter much rarer than matter in our |
Universe, so that everything could appear? |

Why/how s our Universe made of |

In the Universe

» The Universe evolves from an |n|t|al pomt the
BIG B AN G, up to TODAY — e

» If we postulate a
symmetrical initial
condition, we have
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Atoms form: Re-ionization ends: Now:
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Asymmetry

PWe need MATTER

AsymmetryI .

>Matter and antimatter dynamlcally

produced in a different amount.
»HOWV?

MATTER!

Leptogenesis

»| work on a theory that uses a heavy kind of

Nneutrinos to produce matter/antimatter asymm.
» Heavy neutrinos can decay into leptons or
anti-leptons, but lepton decay is favourable:

Leptons > Antileptons

» The asymmetry is then extended to the quark
sector, so that the F naI result s

..

Matter > AntlmatterI

>There are many questlons I am trylng to answer:
how many neutrinos do we need?

can we reproduce the experimental results?
can we have some predictions on unknown
parameters (e.g. neutrino masses)?

THE QUEST HAS JUST STARTED!
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