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We proposed 

a new scenario of leptogenesis
via decoupling of heavy neutrino w/ temperature-dependent mass

 is given by the coupling with wave dark matterM(T )

High T Low T
(early universe) (current universe)
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2nd decoupling
  2nd leptogenesis

Return to  
thermal bath 
( )M(T ) < T

 leads two times decouplings M(T )
Two times leptogenesis!
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Why two times leptogenesis?

- It can lead to Large lepton asymmetry

ηB = 6.1 × 10−10

Planck (2018)  
JCAP 03 (2020) 010

baryon-to-photon ratio

at 2.5σ

 difference!108
ηL = 7.5 × 10−2

EMPRESS (2023)

lepton-to-photon ratio

4He abundance observation

Most baryogenesis mechanisms cannot explain it  
because of the sphaleron (sph.) process in equilibrium
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• 1st lepogenesis

• 2nd lepogenesis

BEFORE the sph. decoupling

L Bsph.

AFTER the sph. decoupling

L remains! No sphaleron

Extra L ηL ≫ ηB

sph.  
decoupling


