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Matter-matter asymmetry

Consider     = 0 and compute ratio at freeze out (TFO ~ 20 MeV).

~constant after BBN

Measured value: 

Naive estimate:
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Matter-matter asymmetry
What about electroweak baryogenesis with SM ingredients? 
Requires strong 1st order phase transition bubbles i.e. mH < 72 GeV.

BSM required!
Many models… for example high scale (> 100 GeV) leptogenesis + sphalerons
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The mechanism - overview

Our mechanism: low-scale (< 100 GeV) leptogenesis + DM scattering

1. Production of lepton asymmetry
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The mechanism - overview

1. Production of lepton asymmetry 2. Transfer to baryon asymmetry

Our mechanism: low-scale (< 100 GeV) leptogenesis + DM scattering
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The mechanism - overview

2. Transfer to baryon asymmetry

Our mechanism: low-scale (< 100 GeV) leptogenesis + DM scattering

3. Heavy dark baryon decay
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The mechanism - details
1. Lepton asymmetry

A ) Dirac mass

B ) Majorana mass
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The mechanism - details
1. Lepton asymmetry

A ) Dirac mass

B ) Majorana mass
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The mechanism - details
2. Baryon asymmetry

Introduce a dark sector: 

With interactions: 
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Evolution
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Evolution
PreliminarymN3 = 20 GeV 

mχ1 = 0.5 GeV 

mχ2 = 0.3 GeV 

mѱB = 1.2 GeV 
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Majorana neutrinos

X <<

Connect lepton asymmetry to smallness of neutrino masses

J ⟶ Majoron
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Conclusion
Phenomenologically promising model of 
low-scale leptogenesis.
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BACK-UPS
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Primordial abundances 
as predicted by the standard
model of BBN (1912.01132)
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The mechanism - details
1. Lepton asymmetry

Spontaneous symmetry breaking of U(1)L at the scale 

Neutrinos acquire hierarchical masses: 
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The mechanism - details
1. Lepton asymmetry

Introduce SM singlets: 

Neutrino sector (extended inverse seesaw):


