DM@Collider summary
plots for Snowmass

Plans for DM simplified models



Our goal for DM@Collider plots for Shnowmass  eunsiaes

Prepare Dark Matter summary plots like European
strategy for HL-LHC and future colliders, with varying

couplings

o Models used so far: from LHC Dark Matter Working Group [arxiv

1507.00966]

m Vector/axial vector simplified model
m Scalar/pseudoscalar simplified model

Connect these plots to other experiments and Frontiers & 15x|
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o Cosmic Frontier: direct detection and indirect detection ——

o Rare/precision Frontier: accelerator-based / fixed target

experiments

o  Will need to agree on benchmarks models and presentation of

results with them

fixed couplings

HE-LHC | gom=1,g0=1
FCC-hh |
gom=1.go=1
LE-FCC |
HE-LH A
E-LHC ] Monojgt
HL-LHC |
CUCam0 1 gomxge=t
CLICas0 |
—
ILC
] Monophoton
FCC-ee |
CEPC ] «,-\r..,!»“.,,‘) s
calar
0.1 0.5 1 5 10
Mytediator [TeV]
10'207 ] — Fermi (bb only)
Astophy. . 834 2017 o 2, 110
1021y 1 ==HEss (b only, proj.)
PRL117 0016 11501
10—22r { ==CTAGC (bb only, proj.)
wxisos oot

1025}

Xvisosostes
41~ Fermi+LSST (bb only, proj.)

arXiv:1902.01055,
3 ~HL-LHC, 14 TeV, 3 ab™
HUME 1802.10220

L

1 0—26 E

-27
10 og | L 14TeV 24
18_29 HE-LHC, 27 TeV, 15 ab

-30 ST T
107" froom 10TV, T00a"  pegy doscalar model, Dirac DM}
10-31 L 9oy =19,=1 1

All limits at 95% CL
1 0—32 . h ’ \
1 0 1 02 1 03 1 04 European Strategyj
mpm [GeV]

Boyu Gao 1/3



List of plots, analyses and collider options

e The list of plots we can to contribute to the Snowmass

o1 ™ 95% CL upper limits

orocess EPTYPISAMARSS I8 S s e
o DM-SM coupling as a function of mediator mass 04l /e
o DM mass - mediator mass plots ZZ
o Summary plots that include collider experiments
e The list of analyses we can put on these plots N -
o JettMET oL S
o Photon+MET 2016000 10002008
o ttbar + MET Y
o Di-jet/ di-lepton ol C i
e The list of colliders E
o HL-LHC £
o Future colliders (including muon collider) g (1 b j
m options will be discussed at upcoming joint Energy and N (12w UTOOE OUUOPY NOVW SOUUVUOION: [ 1

Mediator mass M, [GeV]
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Work plan

e These plots need individual inputs

o We can start from DM simplified model results at a given coupling and mass
o  With an analytical interpretation (already done in CMS for visible results) we can make plots
for other couplings as well — can discuss this in detail in another meeting

e After we agree on models, we could talk to future colliders / HL-LHC and

collect the inputs from these searches

o Preliminary work: agree on benchmark models, and validate Madgraph UFO and settings
m  Ongoing discussion with John Stupak Il from MC task force
o Some results already there from European Strategy, start with those

e Connect to other frontier and make summary plots

e We would like to write a LOI / whitepaper for Snowmass with those plots
o Happy to work with others that want to make similar plots
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Thank you!



Backup slides



DM ID plot for European strategy briefing book

e Comparison of projected limits from future colliders with constraints from
current and future indirect detection experiments (bottom right figure)

o Inthe context of simplified s-channel pseudoscalar DM model
o The collider limits are transferred via equations:
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