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Possible dark matter candidates
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Lower mass and coupling than WIMPS Credit:Tongyan Lin.

TASI lectures on DM models and direct detection



The hunt for dark matter
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Indirect Detection

Credit: Stefano Giagu
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Forward Physics facility@FCC
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How do we get to know what to expect in the detectors at
FPF@FCC?



What is FORESEE: python based simulation tool for long lived particle searches at FASER
available on github: https://github.com/KlingFelix/FORESEE
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https://github.com/KlingFelix/FORESEE

BSM physics Cases



Dark Higgs Boson

The model Production and decay

Standard _Portal Hidden Production:
[ Heavy meson decays (B - X ¢) ,

(B =X ¢9)
d  SM Higgs decay h — ¢¢p @ FCC

Model Sector

Dark Higgs, S (uS +\S2)H'H
Decay:
New scalar mixing with the SM Higgs O mostly bb, t't, ... final states

$

Dark higgs also inherits couplings to SM fermions

Large lifetime: TeV-energy m = 10 GeV,

£=—m§,¢2—sin9?¢ff—)\vh¢¢, 0~107 — 1 ~100 km v



Dark Higgs sensitivity reach without or with trilinear coupling
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Millicharged particles
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possibility of detection with ionization signals



Millicharged particles sensitivity reach
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fDM

Millicharged particles sensitivity reach

1-loop kinetic mixing theory target
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Conclusions

A  FPF@FCC - out-of-the-box studies but updated for higher energies

A Long-lived particles with masses up to tens or hundreds of GeV can be probed
(examples: dark Higgs, mCPs)

A Convenient simulation tool FORESEE
(initial forward BSM studies for FCC-hh, HE-LHC, SppC)






