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Roadmaps for Run-3

LHC Run-2 was a rich environment for collider dark matter searches. Huge broadening of
programme (exp. and theory), ’leave no stone unturned’.

Successful targeting of benchmarks — need to evaluate, update, innovate for Run-3.
Roadmap of Dark Matter models for Run 3
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Roadmaps for Run-3

LHC Run-2 was a rich environment for collider dark matter searches. Huge broadening of
programme (exp. and theory), ’leave no stone unturned’.

Successful targeting of benchmarks — need to evaluate, update, innovate for Run-3.
Roadmap of Dark Matter models for Run 3

worryingly wide

fine-tuned not well-motivated over-simplified
resonances
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Roadmaps for Run-3

LHC Run-2 was a rich environment for collider dark matter searches. Huge broadening of
programme (exp. and theory), 'leave no stone unturned’.

Successful targeting of benchmarks — need to evaluate, update, innovate for Run-3.
Roadmap of Dark Matter models for Run 3

fine-tuned not well-motivated  over-simplified  WOTTYingly wide

bad projection choice
resonances

@ What new signatures, what new models, complementarity, perspectives
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Monday - LLP - thanks Louie, Juliette & Dean
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Tuesday am - Wildcards and New Ideas - thanks Giuliano, Alex &

Monika

A smoking gun signature of 3HD
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Tuesday PM - S-channel Simplified Models - thanks Kate,

Paddy

@ Agenda: slides with discussion

(13TeV)

Run-2 simplified models constrained — update
Improved tools for coupling variation aid presentation.
Complementarity with detection exp., light DM.
Codify h — invisible completions.

Discussion in future LHCDMWG meeting.

Set of recommendations (benchmark parameters,
interpretations)
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Wednesday am - Extended Higgs Sectors - thanks Priscilla & Uli

" 2HDM Type II: H — hh

2HDM Type L (s o)

Decays of A

e = ma, sing = 0.2

James Frost (Oxford)
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@ General interest in looking beyond the
assumptions/simplifications of the Run-2 WP
benchmarks

@ Type-l (Uli/Spyros/llia), mass degeneracies, alignment,
low mass.

@ Many additional signatures.

@ Doc on agenda - to collate thoughts/questions ahead
of a dedicated LHCDMWG meeting on this topic soon

@ Scope for a WP effort - phenomenology work required.
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Wednesday pm - Excursion Dark Photon Models - thanks Zirui, Mike
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First dedicated collider search for inelastic dark matter using Run 2 data
‘“’,,, L1GeV1 Krnjaic, Toro et al, 2207.00597 that could explain the observed thermal-relic DM abundance in the universe
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Thursday am - t-channel models - thanks Ben & Ben

Minimal t-channel model
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»  ©® upand down == large PDF enhancement for ¥,, unique to these two quarks
@ charm and bottom == tagging potential, perturbative/intrinsic charm PDFs
@ top = final states with leptons from its decay, limited number of processes:

I XX (but only at one-loop) and ¥Yocp
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Ex.: Limits on up-flavoured Majorana DM

@ sensitivity depends on coupling pattern

o strongest bound for m, # 0 due to same-sign
production

Ongoing white paper progressing (contributions mid-July), comprehensive signature set, extended scope - space for

Future ideas beyond WP in its outlook?
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Thursday pm - dark Higgs

models thanks Matteo & Felix
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Friday am - strongly interacting dark sectors -

Suchita & Annapaola

Including the process 3. - Ti+py enhances annihilation rate by orders of magnitude
Freeze-out delayed, larger masses viable, Bullet Cluster constraint can be evaded
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@ Huge interest and range of theoretical and phenomenological questions.
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Thank you all for coming/listening, Safe Journeys Home

@ Thankyou all for coming, presenting, discussing dark matter with us!

@ Thanks Zirui (CERN resident, cameraman, access card supremo, dinner organiser, many more roles)

@ Hope everyone found the meeting enjoyable and interesting.

@ Stay tuned for further LHCDMWG meetings/discussion and opportunities!

@ To coverge into Run-3 benchmarks/recommendations - meetings & dedicated WP kick-offs to come (for-Run-3).
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