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Top-philic dark matter 
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Mtop ～ vEW ～ MWIMP
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• employed contact interaction operators in 
EFTs (effective field theories).

•  
 

The signal is determined by the Lorentz 
structure, the DM mass, and the overall 
coupling (or the cutoff scale). 

easy interpretation to non-collider DM 
searches

EFT validation; M★ ≦ (LHC accessible energy)

DM searches at LHC Run-I
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MET search

direct detection

relic density
indirect detection
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DM searches at LHC Run-I

• employed contact interaction operators in 
EFTs (effective field theories).

•  
 

The signal is determined by the Lorentz 
structure, the DM mass, and the overall 
coupling (or the cutoff scale). 

easy interpretation to non-collider DM 
searches

EFT validation; M★ ≦ (LHC accessible energy)

ATLAS 1502.01518
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DM searches at LHC Run-II

• is employing simplified DM models.

•  
 

The signal is determined by the 
mediator type, the DM and mediator 
masses, and the two couplings. 

Richer phenomenology

Interpretations to non-collider DM 
searches are complicated.

LHC DM WG 1507.00966

s-channel mediator

t-channel mediator
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Signatures of simplified DM models
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[ATLAS 1604.01306]

MET search

direct detection
relic density

indirect detection

mediator search

LHC DM WG [1507.00966, 1603.04156]
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MET search

direct detection
relic density

indirect detection

mediator search

Signatures of simplified DM models

LHC DM WG [1507.00966, 1603.04156]
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s-channel simplified DM models

• Simplified DM models (s-channel):

- spin-1 mediator  
 
 

- spin-0 mediator  
 
 

• The signal is determined by

- the mediator type (V,  A, S, P)

- the DM and mediator masses

- the two couplings
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LHC DM WG [1507.00966, 1603.04156]

spin-1 mediator

spin-0 mediator

! Top-philic DM models
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[1701.07008, EPJC]
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A comprehensive approach to DM studies: simplified top-philic models
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X=DM
Y=mediator
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BSM models in the FeynRules model database
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FeynRules

MG5aMCMadDM
micrOMEGAs

Pythia

Delphes

MadAnalysis5
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8TeV constraints for top-philic DM
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MET + a top-quark pair (NLO)
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NLO 
predictions
reduce the 
theoretical
uncertainty.

./bin/mg5_aMC 
>import model DMsimp_s_spin0 
>generate p p > t t~ xd xd~ [QCD] 
>output   
>launch
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Mono-jet (LO loop-induced)
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Complementarity between 
the different searches.

./bin/mg5_aMC 
>import model DMsimp_s_spin0 
>generate p p > j xd xd~ [QCD] 
>output   
>launch
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Mono-Z/h (LO loop-induced)
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Mono-EW is also interesting.

⇨  gt<2 for mY<200GeV

./bin/mg5_aMC 
>import model DMsimp_s_spin0 
>generate p p > z xd xd~ [QCD] 
>output   
>launch
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Resonance search constraints
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Extension of the 
search range is 
desirable.
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Relic vs. Direct detection vs. LHC
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13TeV MET constraints
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CONF-2016-050
1703.01651
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Summary and outlook

• The systematic simulation framework have been developed 
not only for LHC but also for non-collider experiments.

• NLO predictions not only provide reliable rate but also 
reduce the theoretical uncertainty. 

• In the DM context, not only mono-j but also mono-EW 
and tt+MET are important.

• A single model can be constrained by many different LHC 
searches and also by non-collider searches.

• Are the simplified DM models too simple? 
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