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Rough parametrics

Need @ particles around at 7,,: 1'g 2 H., —> ¢7p 2 CM
DM constraint also requires long lifetimes.

Oscillation timescale 1s set by AM)?. Optimal for baryogenesis:
an appreciable fraction of an oscillation by 7"~ Mg, :
— AM? ~ (20 keV)” for Mg, ~ TeV.

Together, DM and baryogengesis requirements prevent scaling
the whole mechanism up to arbitrarily high mass scales.
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Masses + lifetimes

e Require M, > 10 GeV.

e For points with M, < 10

GeV, require p, < ppy,/3.
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Masses + lifetimes

e Require M, > 10 GeV.

e For points with M, < 10

GeV, require p, < ppy,/3.
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Single-scalar results

e Need @ to couple to top and at
least one light flavor.

e Without coupling to top: need
three y particles (A. Abada ez al.,
arXiv:1810.12463); consistency of
asymmetry with DM 1s
borderline.
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e @ is pair-produced
with a QCD-
strength cross
section.

e ® > g+ DM,
leads to events
with events with

displaced/delayed
jets + MET

ct (cm)

e Or, HSCP
signatures for
longer lifetimes

[LHC constraints

ATLAS, arXiv:1808.04095; CMS, arXiv:1811.07991; CMS, arXiv:1906.06441; CMS, arXiv:1908.04722
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Electroweak scalar (singlet)

M b (TeV)
(Work in progress)



Electroweak scalar

6_/N_/T_ U
ExactZ,: e

x (DM) x (DM)

doublet (hadronic): d doublet (leptonic): 0

Broken Z,:

decays with equal

probability to 2
different flavors

could be same or
different flavor

(Work in progress) d




Summary

e Models that incorporate both freeze-in DM and baryogengesis
can be relatively simple.

e Together, the DM and baryogengesis constraints prefer masses
of BSM particles at around the TeV scale, and long lifetimes.

e There are a variety of scenarios and potential LLP signatures to
explore!
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