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DM search at LHC

simplified models

Collider search:
Complete models: SUSY
e Assuming simplified models:

» Mediator: vector/axial
vector, scalar/pseudoscalar
» fermionic dark matter
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» DM direct production —
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Categorized under signatures
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e Heavy flavours

e Higgs

e Mono jets, mono W, Z
e Mono photon

e Others
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DM with Heavy Flavours

vector mediator

Event selection . -
o EMissi € boosted top +jets v
e two same sign ¢ +(b-)jets 0 X, &
g t

No excess found.

Limits on o vs my/m, /g,
(FCNC)

10° ¢
mw \bﬂ
3
g
10 &
o
— 0. c
iy :
2
I 7/, Excluded region , 6
= Observed
ﬁ - = = Expected
. 1o
E [J=20
Alllimits at 95% C.L. 10t
Q: SS dilepton + b-jets
V) s =13Tey, 3611070 ponion v
N— » 50 m,=1GeV, gw‘-l.o o

oo 1500 2000 2500 300( 02 04 06 08 1 12 14 16 18 2 22
my [Tev]

m, [GeV]
JHEP 06 (2018) 027

/28



DM with Higgs

h— SM

Different strategies for each h decay signature, on top of large EMiss:

Analysis strategy
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DM with Higgs
h— SM

Different strategies for each h decay signature, on top of large E{Pissz
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DM with Higgs
h— SM

Different strategies for each h decay signature, on top of large EMiss:

Analysis strategy
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DM with Higgs

h — SM - results
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DM with Higgs

Event selection
ET"*+ either:

e energetic jets

Ratios
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DM with Higgs

Results consistent with
background only hypothesis.
Limits on o5, complement
DD experiments for m, < my,/2
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DM produced in association with one

Events / GeV

Data/SM

e energetic ISR jet

e Bosons W/Z, decaying
hadronically/leptonically
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Mono jet, mono V
JHEP 01 (2018) 126

Event selection
Jet p >250 GeV

Inj<2.4 Example from ATLAS
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Mono ~

Event selection Main backgrounds
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« Good Data/MC agreement (rare processes)
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Mono ~

results

Results consistent with SM predictions. Set limits on mediator mass, m,
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Other indirect searches
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Kinematic observables
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where SM main contributions are

<p-'?'ss +Jets) ~ Z(— v) + jets

(z’fr +jets) ~ Z(=s £707) + jets
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arXiv:1803.08030
(Subm. EPJC)

Kinematic observables

Kinematic variables sensitive to
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Nice agreement with
expectations. Limits set on
EFT models.
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Summary and

comparison to

Direct Detection



Spin
independent

CMS Preliminary

Comparison _to direct detection

Z'-like model interpretation

ICHEP 2018
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independent

Comparison _to direct detection

CMS Preliminary ICHEP 2018
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Spin
dependent

Comparison _to direct detection

ATLAS

EXPERIMENT

g, (DM-neutron) [cm?]

Z'-like model interpretation
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Phys. Rev. Lett. 118, 021303 (2017)
Phys. Rev. Lett. 116, 161302 (2016)



Spin
dependent

ATLAS

EXPERIMENT

g, (DM-neutron) [cm?]

Comparison _to direct detection

Z'-like model interpretation
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Spin
dependent

ATLAS

EXPERIMENT

a,, (DM-neutron) [cm?]

10737
10—38
10—39
107
107
107
10
107
10

10—46

Comparison _to direct detection
Z'-like model interpretation
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Conclusions

e Large LHC program for Dark Matter searches

e 2015-16 data extended searh reach, first
79.8 fb~! analysis shown

e No DM signals found so far

e Be ready for more results, LHC is still taking
data!
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