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Outline

Killing two birds with a stone

. Experimental tests

. Thermal resonant leptogenesis
. Leptogenesis via oscillations

. Afirst principles approach

. Summary
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Bounds on sterile neutrinos
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CMS constraints
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Expected sensitivity
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Thermal history in the vVMSM

T zero abundance of N

thermal production of Ny, N3
— |epton asymmetry generated

200 GV Tew Electroweak Symmetry Breaking
— |epton Asymmetry converted to baryon asymmetry

7: N, N3 reach equilibrium
— |epton asymmetry washed out
few Gev I N, N;freeze out
— |epton asymmetry generated
| T N,, Njdecay
- |epton asymmetry generated
From ]
100 MeV  Tow resonant Ny Dark Matter production
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Test solution of KB equations
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Contribution of oscillations
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Toy model
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Effective masses (runaway)

Effective masses, R=1
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Effective masses (crossing)

Effective masses, R=1
1.009

1.008 F ¢

1.007 | i

1.006 F
1.005 }
1.004 F

1.003 F /

1002 1 [ [ [ 1 1 1 [
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1



“Translation” to Boltzmann
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“Translation” to density matrix
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Density matrix approximation
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Kadanoff-Baym (effective M & ')

T=0.01 [ * Kadanoff-Baym —
! 3 Boltzmann ------

Density matrix -----

’
-
.
.
o .
. .
- G
.
- .
-

0.01 F

0.01 0.1 1 10 102



Spectral function

Spectral function in crossing regime, R=5

T=0.01

0.96

Mass

1.04

1.08



Spectral function

Spectral function in crossing regime, R=1
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Additional off-shell effects

Quality of Breit-Wigner approximation, T=1
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AN

Summary

. Possible direct detection only for M ~ 1 TeV

and a few GeV

. With two neutrinos need resonance in both

CasSes

. Boltzmann is a questionable approximation
. Density matrix is a very good approximation
. Want precise CP-violating and washout

rates



