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DARK MATTER INTERACTIONS
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AT THE LHC
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DARK MATTER ABUNDANCE

dark matter in equilibrium:
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CO-SCATTERING

DM leaves chemical equilibrium:
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CO-SCATTERING

DM leaves chemical equilibrium:
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LONG-LIVED AND COMPRESSED
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MODELS FEATURING CO-SCATTERING

Fermion portal
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Leptophilic dark matter
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A HIGGS PORTAL EXAMPLE

Naturally small portal coupling
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A HIGGS PORTAL EXAMPLE

Naturally small portal coupling
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DIRECT DETECTION BOUNDS

Dark matter - nucleon scattering: >r t‘<[:i 58"1(2!)
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dark sector decouples

PHASES OF FREEZE-OUT

pair annihilation
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LONG-LIVED MEDIATORS AT LHC

Mediator decays suppressed: ! 1 ! g7 (" m)*.
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LHC SEARCH POTENTIAL

scalar scenario
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HOW DISPLACED?
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Mediators decay within the ATLAS and CMS detectors.



DISPLACED LEPTONS

Main background: leptons from decaying B hadrons (HF)
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DISPLACED SOFT LEPTONS
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CONCLUSION

ultra soft & soft & missing
long-lived displaced prompt energy
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LHC observables: Ways to see them:
O displaced b-jet pairs O displaced b-tagging
O displaced soft leptons O lower pT threshold

O prompt + displaced leptons O trigger on prompt objects

20




