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Despite dedicated
experiments, nature of
DM remains unknown
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Direct detection puts
strong bounds on
DM-SM interactions

CRESST-III

Can we produce
DM with feeble
Interactions?
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Freeze-in provides
link between relic
and
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Freeze-in during early
matter dominated era




Freeze-in during early
matter dominated era
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Freeze-in during early
matter dominated era
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Probing early universe using LHC

Foengcey uerse sOue

Case 1: m,, mBand CT are
reconstructed

:

Requiring Qh?=0.12
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Exact prediction of T




Probing early universe using LHC

Foengcey uerse sOue

. Case 2: Only m_and cT are
Case 1: m,, mBand CT are B

reconstructed reconftructed
. ¢ _ Requiring Qh2=0.12 and
Requiring Qh#=0.12 m, > 10keV (Lya bounds)
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Simplified model classification

Srettedmoselcossteaion
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Displaced signatures at LHC
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Sensitivity to simplified models

DV | DJ [ DV
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Sensitivity to simplified models
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Topphilic scenario
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Topphilic scenario
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In case of a discovery, we find upper limiton T,
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* Link between DM freeze-in production and mediator
decay length

o |If Tz < mg, these models can be probed by LLP
searches

* Adiscovery of displaced physics can provide
iInformation about the early universe

* Probing different signatures is of great importance to
identify the exact model




Inflationary reheating
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Leptophilic scenario

Oh® = 0.12, mpy = 10 keV
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Singlet-triplet
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LHC LLP searches

Maximal
Signature Exp. & Ref. L A Label
sensitivity
R-hadrons CMS [123] 129 fb™! _ RH
_ L o ct 2 10 m e
Heavy stable charged particle | ATLAS [125] | 36.1 tb HSCP
ATLAS L 36.1 fh™' | er =30 c
Disappearing tracks S [130] | 36 }_1 cr &= 30 cm DT
CMS [132,133] | 140 fb cT = 60 cm
CMS [138 118 fb !
Displaced leptons | _ | o )_1 cT /= 3 cm DL
ATLAS [139] | 139 fb
Displaced vertices + MET ATLAS [144] | 32.8 fb™! cT = 3 cm DV+MET
Delayed jets + MET CMS [150] 137fb' | er~1—3m | DJ+MET
Displaced vertices + p ATLAS [156] | 136 fb™! cr ~ 3 cm DV+pu
Displaced dilepton vertices ATLAS [141] | 328 b ! |er~1—3cm DLV
Delayed photons CMS [157] 774 th! et~ 1m D~




