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Dark Matter Searches

Dark Matter (DM) could be produced
at the LHC, directly or through decays DARK

ENERGY

(LSP in SUSY cascades, Higgs portal).

DARK
MATTER

Collider searches:
complementary to direct and
indirect searches A FLir
best for low DM masses and spin-

dependent couplings

Direct production: only detectable as missing transverse momentum in association
with additional, v151ble objects (q, g, y, W Z, h, 5 b, tt, bb

Contact interaction -
effective field theory €q I\/_\ed_1e_t_dr r Simplified models
Cutoff

Simplified models less model- dependent than UV complete models (SUSY etc.)
DM parameters: DM and mediator masses, couplings, type of medlator (scalar,
pseudoscalar, vector, axial-vector, tensor).

e.g. ATLAS/CMS DM Forum, arXiv 1603.04156 (2016)
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Monojets and hadronically decaying mono-V

Backgrounds:
Z(vv)+jets (irreducible) dominates
W(lv)+jets: lepton veto

tt: b-jet veto
QCD multijets: angular cuts
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Monojets and hadronically decayi_

Interpretation in terms of simplified model (gpy = 1)
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Monophotons
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Boosted hadronically decaying monotops
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Dark Matter in association with b quarks

Signature: b (1 or 2) + EMiss s b 5
This analysis is sensitive also to DM
production processes in association
with t quarks, which decay to b’s.
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Dark Matter in association with H -> bb
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Dark Matter in association with H -> yy

Same 2-HDM as for H -> bb.
Event selection:

2 photon candidates with kinematic requirements on p;/m,,, m,,, E;mss
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Conclusions

« CMS has recently studied dark matter signatures with /s = 13 TeV
data and has derived limits as no excesses have been found.

« Simplified models are replacing EFT approach for Run 2 searches.

 |f WIMP dark matter is not confirmed soon other scenarios such as
SIMP dark matter might also be studied.

* In any case, we have to be open to all kinds of dark matter
searches (WIMP, SIMP, axions, ..) across different types of
experiments - colliders, direct detection, indirect detection, and
specialized experiments.

« Lots of data are still to come before the next LHC shutdown, so
stay tuned!
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Dark Matter Searches - Monojets
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Dark Matter Searches - Monojets

CMS Preliminary 2.1 (13 TeV)
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Dark Matter Searches - Monophotons

CMS-EXO-12-047, PLB 755 (2016)102

Data sample: 19.6 fb"at /s=8TeV, 5.1 fb' at /s =7 TeV

Event selection: single photon with E; > 145 GeV and Inl < 1.44, E;™s > 140 GeV
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Event selection: 2 isolated, opposite-charge e/p each with p; > 20 GeV and
invariant mass compatible with Z, no additional e/p with p; > 20 GeV,
dilepton p; > 50 GeV, no b-tagged jet
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Dark matter interpretation of W’ analysis

Data sample: 19.7 fb" at /s = 8 TeV
Event selection: prompt or non-prompt
(from t) single e or p and E{™ss
Advantages over monojet and mono-y channels:
lower SM background and trigger lepton
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JHEP 06 (2015) 121
CMS-B2G-14-004

tt + E/Msssignature:
single lepton with jets, at least 1 b-tagged

19.7 b (8 TeV)
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