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summary

In arXiv:2311.16672 [1], we proposed a novel leptogenesis (LG) scenario via the CP-violating decay of heavy Majorana neutrinos
with temperature-dependent masses, which enables heavy neutrinos to decouple twice. This leads to two distinct regimes of LG:
one occurring above the electroweak scale and the other below it. The sphaleron process converts the first lepton asymmetry to
baryon asymmetry, but not the second one due to its decoupling. This extra production of lepton asymmetry can potentially explain
the large discrepancy between baryon asymmetry and lepton asymmetry suggested by the latest 4He abundance observation [2].
This scenario predicts heavy neutrinos lighter than 100 GeV, which can be tested in the current and future experiments.

1. Motivation 3. Favored parameter reqgion

The origin of baryon asymmetry is still mystery. Conditions for two times LGs
(baryon-to-photon ratio) 775 ~ (6.1 £ 0.25) X 1071 3] (i) 1 > 1) for large mass M.; > M, at the early universe
The latest result of EMPRESS experiment implies (il) M., > T for the 1st decoupling before T = T
(Lepton-to-photon ratio) 77, =~ 7.5732 X 107% 2.4 (i) Ty, > My for the 2nd decoupling after T = Ty
10° difference at 2.5¢ level! Theoretical constraint my = 1072 eV (T, = 2.7 TeV)
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p Is the energy density scalingas p x a - T3 at radiation-dominated era.

Oscillating ¢ induces temperature-dependent mass M(T). [5,6,7] 4 N umerical simulation

By taking the time average of the oscillation,

* We solved the density matrix equation. [8,9]

M 3o I'>1 (H=m,atT=T) e The Yukawa coupling yYL@N is determined so that it reproduces
M;(T) ~ < My; Q\z'%o (Tlo) T, >1T > 1T, the v oscillation data. (Free parameter is an orthogonal matrix R) [10]
My Tn, >T ( Below 1" =T}, N ) e \We assume almost degenerate N's to enhance CP asymmetry
The 2nd term is negligible _ ,
in the decay, AM ~ 1'/2. (Resonant leptogenesis [11])
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The 2nd LG can significantly amplify 7, 2= Mo/

although it is still slightly smaller than the observed value.

We are now investigating the way to further enhance #; and
I the detalils of the model such as experimental verification. [12]
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