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Main Questions

• Is it possible to produce both the observed DM energy density and 
baryon asymmetry?
• What is the viable mass-lifetime parameter space for Φ?
• -3,$',*)'$3)'0*.#0)9$#';.*'0*.<%&1'."*'+.6)=',$'9.==%6)*#>

• How heavy can the dark matter mass eigenstates be?
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Favored Parameters

1. Heavier 𝜒 means smaller couplings to 
match DM energy density. To have 
large enough asymmetry, typically 
need 𝑀!! < 100 keV

2. Oscillation timescale ∝ 1/Δ𝑀!
", want 

appreciable fraction of an oscillation 
to occur by T ~𝑀# for leptogenesis

3. (1) and (2) make optimal Φ masses in 
the hundreds of GeV to TeV range
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Asymmetry Generating Scenarios:
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Asymmetry Generating Scenarios:
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Experimental Constraints: Colliders
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Summary

• We propose a simple model that combines mechanisms for DM 
production and leptogenesis
• Various asymmetry generating scenarios lead to a broad range of 

possibilities for the scalar lifetime
• DM and leptogenesis constraints favor scalar masses in the hundreds 

of GeV to TeV range


