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@ Real scalar singlet dark matter
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@ Freeze-in production TUM
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(assuming initial abundance negligible)
= how can we probe this coupling?
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&2 keV decaying FIMP TUT

@ Feeble coupling g to heavy bath particle
@ Production requires
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&2 keV decaying FIMP

@ Feeble coupling g to heavy bath particle ¥ fe/’x Kahihoefers talk Thursaay
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= For~ ray signals at higher energies from FIMP dark matter, need
additional suppression of DM-decay.
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& Multicomponent FIMP dark matter decay ~ TLTI

Two scalar singlets ¢1,2, odd under a stabilising Zs symmetry:
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Decay induced by \;s:
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@ Real scalar decay — ~ ray spectrum TUTI
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splitting A = 1 — m?%/m3.

[Ghosh, Ibarra,Mondal,Mukhopadhyaya’in prep.]

alar Multicomponent Fermion Conclusion

Multicomponent FIMP decay



@ Multicomponent scalar FIMP in ~-rays

Maximal attainable (ie. A\11 22 = 0) effective decay rate
Lot = L4y - Q2/Qp0M:
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= multicomponent real scalar FIMP can be probed by MeV ~-rays
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& Leptophilic fermion model TLUT
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@Gamma ray lines from fermion FIMP decay
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@ Gamma ray line limits [Essig+’13], [Fermi-LAT*13]
@ myx > 339 GeV charged track search [cms’13]
@ Fraction of non-cold dark matter and dark radiation [Diamanti+?17]

[Kamada+’19]
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@ Gamma ray lines from fermion FIMP decay
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@ Gamma ray line limits [Essig+’13], [Fermi-LAT*13]

@ myx > 339 GeV charged track search [cms’13]

@ Fraction of non-cold dark matter and dark radiation [Diamanti+’17]
[Kamada+’19]
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& Conclusions TUTI

@ Multicomponent freeze-in dark matter can be probed by DM-decay
@ Portal coupling responsible for abundance controls gamma ray signals
@ Real scalar singlet

o (softened) sawtooth-like v-ray spectral feature in the MeV range from decay
via off-shell Higgs

@ Leptophilic fermion
e ~-ray lines in MeV to TeV range
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