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Massless vector Massive fermion /

T P
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Neutrino evolution

g Neutrinos decoupleat O(1) MeV

Important neutrino dynamics

g All charged leptons but electrons are suppressed

e +et — Vo + Vg — Favors v,

N Negligible 3rd gen effects’

Effective two-flavor mixing

THasegawa et al.
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Temperature evolution

Decay
dp,
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Temperature evolution

Decay Universe expansion
dp,
d [xpx —4H (py + pu) — 3H (pe + P.) —
N - —3H(p + P) o) < (P + ) % ) dt
dt dt O0pe N 0p~
Total energy 5»7-7 +(8) (97-7 2(t)
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1 We are able to solve 3
the whole neutrino

distribution, w/o
assuming Fermi-
Dirac

To find real
constraints, it
Is important to
consider all
decay channels

Reheating close
to BBN can have
an impacton
observables
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