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The Dark Matter problem
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Dark Matter detection
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experiment and LHC
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Non-interacting particles
cause momentum imbalance
in the transverse plane

of the beam

p.miss - “Missing energy”
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The mono-jet paradigm
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At least one jet in the detector:
Mono-jet + missing energy
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The “mono-X” family:
1)Mono-jet + MET
2)Mono-V + MET
3)Mono-H + MET
4)Mono-photon + MET
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Selection: Main backgrounds:

p,,miss > 170 GeV Z(- inv) + photon 50%

E_(photon) > 175 GeV W(- lost I, nu) + photon 20%
(P ) W§—> e, nu) e fakes a photon
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Top-pair + DM - Results
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Mono-Higgs searches

Many possible final states:
1)Higgs decay to a b-pair

2)Gamma-Gamma or taut-tau
Higgs decay
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Spin-0 summary plots

CMS Preliminary ICHEP 2018 , CMS Preliminary ICHEP 2018
i 17 II 17 I TTT l] 1717 |r 1T I TT7T I] I | || 17 [ T 1T || T ,|: E;1 0 é LI I UL I Tl ] I | LI L) |1 T I] L L | LI I L | LI IE
- bt © = =
2 (st gy RGN Pseudoscalar Mediator e F %= EHETMNG Scalar Mediator =
| ——— Observed exclusion 85% CL gi’fﬁ %M ) ~ [ s Qi o 0% CL gﬂlrgc:1 I%M i
b a .
L ssssess Expected exclusion 95% CL gDM =1.0 = 1 02 L sessses Expected exclusion 95% CL gDM =10 —
- =i - E . Mg, = 1 GeV 3
= DM + j/V(qq) (35.9 o) Mom e . - DM + j/V(qq) (35.9 o) DM =
= [arXiv:1712.02345] -~ - [arXiv:1712.02345] ~
B DM + Z(I1) (35.9 fb™) = B DM + Z(Il) (359 b ) B
[ [arXiv:1711.00431] = B [arXiv:1711.00431] T
DM + tt comb. (359 1b™) 10 DM + 1t comb. (35.91b™)

|EXO-16-049)

RERRRRLLL

rea

______
------
anw

-
-
av*

e’
-*®
a

T 1 IIIITII

-
e”
e

I 1 I | ] L L} I Ll | 1 | I e | l L Ll IJ 11 IJ | I l L] l L L1 I | I

[EXO-16-049]

-
----
am®
wet®
ae®
pams
-

50 100 150 200

250 300 350

1

| | l | I I 1411 l | l | | I Ll 1 L i1 l | T l T T | I | I |

400 450 500 10

Mediator mass M, , [GeV]

50

Jose Ruiz - DM @ CMS

100

150

200

250

300 350 400 450 500
Mediator mass M,,_, [GeV]

13



Spin-1 summary plots

CMS Preliminary ICHEP 2018
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Summary and conclusions

Just glimpse of DM searches at CMS

Much more already In the litterature and even
more to come!

Stay connected for 2019 Full-Run-II results!
Preliminary public results:

https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO/
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