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DM search paradigm
and colliders

Collider search

Direct
detection

Indirect detection

SM

DMSM

DM

• Complete models: SUSY

• Assuming simplified models:

I Mediator: vector/axial
vector, scalar/pseudoscalar

I fermionic dark matter

• Look for

I DM direct production →
transverse energy unbalance

I Mediator → “exotic”
resonances

• Categorized under signatures
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Outline

• Heavy flavours

• Higgs

• Mono jets, mono W ,Z

• Mono photon

• Others
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DM with Heavy Flavours
vector mediator

Event selection

• E miss
T + L. boosted top +jets

• two same sign ` +(b-)jets

No excess found.
Limits on σ vs mV /mχ/gq
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DM with Higgs
h→ SM

Different strategies for each h decay signature, on top of large E miss
T :

Analysis strategy

• h→ γγ: fit mγγ

• h→ ττ : fit mtot
T

• h→ bb̄: fit mjj/bb̄/J
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DM with Higgs
h→ SM - results

ATLAS-CONF-2018-039
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DM with Higgs
h→ invisible
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DM with Higgs
h→ invisible - results

Results consistent with
background only hypothesis.
Limits on σSI complement
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Mono jet, mono V

DM produced in association with one

• energetic ISR jet

• Bosons W /Z , decaying
hadronically/leptonically

arXiv:1807.11471 (JHEP)
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Mono jet, mono V
JHEP 01 (2018) 126

Event selection

Analysis strategy

• Fit V +jets, tt̄ in Control
Regions

• Data driven estimation of
multijet

• Likelihood fit in CR and SR

Example from ATLAS
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Mono jet, mono V
results
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Mono γ

Event selection

• Energetic photon
+ E miss

T

Main backgrounds

• tt̄, Z (→ νν̄)γ,
W (→ `ν̄)γ
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Mono γ
results

Results consistent with SM predictions. Set limits on mediator mass, mχ
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Other indirect searches
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Kinematic observables
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Kinematic observables

Kinematic variables sensitive to BSM processes:
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Kinematic observables
results

Nice agreement with
expectations. Limits set on

EFT models.

 [TeV]MedM
0 1 2 3 4 5 6

 [T
eV

]
D

M
m

0

0.5

1

1.5

2

2.5

3

DM

 = 2 x m

Med
M

 = 1.0
DM

 = 1.0, g
q

g
& Dirac DM
Vector Mediator

Observed 95% CL

Expected 95% CL

 0.12≥ 2 hcΩ

CMS

 (13 TeV)-135.9 fb

arXiv:1803.08030
(Subm. EPJC)

 [GeV]Am
0 500 1000

 [G
eV

]
χ

m

0

50

100

150

200

250

300

350

χ

 =
 2

m
Am

Axial-vector mediator
Dirac fermion DM

 = 1χ = 0.25, g
q

g

 + jets )
-

 l+( lfidσ
 + jets )miss

T
( pfidσ

 = missR

)expσ1 ±Exp.limit 95% CL (

)theory
PDF, scaleσ1 ±Obs. limit 95% CL (

Perturbativity limit

Relic density

Exp. PRD94 (2016) 032005

Obs. PRD94 (2016) 032005

ATLAS -1 = 13 TeV, 3.2 fbs

EPJ C77 (2017) 765
16 / 28



Summary and
comparison to

Direct Detection
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Comparison to direct detection
Z

′
-like model interpretation
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Conclusions

• Large LHC program for Dark Matter searches

• 2015-16 data extended searh reach, first
79.8 fb−1 analysis shown

• No DM signals found so far

• Be ready for more results, LHC is still taking
data!
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DM with Heavy Flavours
scalar mediator

Event selection

• b−jets + {0, 1, 2} `
Main backgrounds
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Analysis strategy
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DM with Heavy Flavours
scalar mediator - results

EPJC 78 (2018) 18
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