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We present a framework based on the standard type-I seesaw model that relates the baryon asymmetry
of the universe to the dark matter (DM) density. The framework, which we name Asymgenesis, relies on
the presence of primordial charge asymmetries seeded either in the dark sector or in the visible sector. A
higher-dimensional portal operator reshuffles this initial asymmetry into both sectors, eventually resulting
in a nonzero B — L asymmetry and an asymmetric DM component. Compared to conventional asymmetric-
dark-matter (ADM) schemes, our framework imposes far milder requirements on the portal interaction. In
particular, the portal interaction need not violate B— L, and the temperature scales of efficient B— L violation
and efficient charge-transfer interaction mediated by the portal operator can be separated. We develop the
formalism in detail and argue that the flexibility of our framework enlarges the model-building landscape
for ADM.
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Leptogenesis regimes
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Available parameter space

active-sterile mixing
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Available parameter space
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Non-Standard Case
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Non-Standard Case
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Non-Standard Case
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Lepton Number Violation
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Lepton Number Violation
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Ovfl [ decay
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Ovfl [ decay
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Ovfl [ decay
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Baryon Asymmetry
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Baryon Asymmetry
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Baryon Asymmetry
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Low-Scale Leptogenesis in the vSMEFT
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Low-Scale Leptogenesis in the vSMEFT
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Low-Scale Leptogenesis in the vSMEFT
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Combine Leptogenesis
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Falsifying Low-Scale Leptogenesis?
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Falsifying Low-Scale Leptogenesis?
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Falsifying Low-Scale Leptogenesis?
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Falsifying Low-Scale Leptogenesis?
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Falsifying Low-Scale Leptogenesis?
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Always True?

active-sterile mixing

4 _
10 PRECTMINARY \ N
] \i\‘\ \\ 1 A Y
1 Sso 1
107 e :
1 T :
1 T~< 1
107 :
1077
] \
- 1 \\\
10 8_ S
1094
{ W 8Pl
{ W BP2
10104 @ &r3
] @ BP4
11 ] —-- SHiP, |U,*
10 ] ——- FCC-ee
] === HL-LHC, U,
10-12 T T T T L |
101 100 10!

RHN mass [GeV]

JGU Mainz

Sascha Weber




Always True?

active-sterile mixing
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Falsifying Low-Scale Leptogenesis? — No

BP 5 - my = 100 MeV, AM/M = 107 But still
E FTTIIT] T T TTTIII ' exciting!
= 13
31 i .
g 'S s
- ;C) |§
B 2 <
. L~ ;
— = -
s - ! Non-standard
GRS
2 E
2 =
10t :
L - KamLAND2-Zen
2 Feeeohooo g RamiANDIZen L
~ 10
10%¢ 79715 >23 % 10 yr
105 1 1| Ll
50 100 500 103
A [TeV]

JGU Mainz Sascha Weber



Falsifying Low-Scale Leptogenesis? — No
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Conclusion
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Key predictions

Neutrino masses — Seesaw mechanism

Lepton number violation - Qv 33 decay

Baryon Asymmetry of the Universe - Leptogenesis
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1) Contribution to neutrino mass?
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Quantum Kinetic Equations
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Types of Leptogenesis
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Dependence on reheating temperature
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Dependence on reheating temperature

A [GeV]
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Lifting mass degeneracy
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Lifting mass degeneracy
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