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Matter-antimatter asymmetry creation in the early Universe and particle
collective excitations
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We have investigated a creation mechanism of matter-antimatter asymmetry
observed in the Universe in terms of a collective excitation of elementary particles in the
electroweak phase transition (EWPT) era. We have focused on the resonant-leptogenesis in which the
lepton number would be created at around the EWPT - a frontier of the high energy particle physics,
and it is thus under scrutiny with phenomenological interests. An important feature in the EWPT is
that left-handed neutrinos possess a non-trivial collective excitation due to the presence of
massive weak bosons. We have taken account of this effect and evaluated the decay rate of the
right-handed neutrino, a key quantity in the leptogenesis. Comparing to the case assuming massless
weak bosons, the decay rate gets 30% enhancement at around 100 GeV.
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