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by M. Mangano

3



                  Kentarou Mawatari (LPSC Grenoble)RISE meeting - Toyama - 2017.03.06 /25

• 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
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DMsimp: Simplified DM model files
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FeynRules

MG5aMCMadDM
micrOMEGAs

Parton shower

detector simulation

analysis tools
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DM production at NLO-QCD+PS
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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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Relic vs. Direct detection vs. LHC
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What is next ?
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Model
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• Which analyses can constrain 
the model at the LHC ?

• Which analyses can provide 
the best constraint ?

• Can we find some interesting 
parameter space ?

Gravity-mediated DM: Lee, Park, Sanz [1306.4107, 1401.5301]
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Y2 decay (w/o DM)
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Y2 decay (w/ DM)
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Y2 production (at NLO-QCD)
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by Das, Degrande, Hirschi, Maltoni, Shao [1605.09359]
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Constraints from searches w/ MET
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by CheckMATE (MadAnalysis5 and Rivet)
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MET search: Universal vs. leptophobic
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Resonance searches at Run-II
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Constraints from resonance searches (w/o DM)
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Constraints from resonance searches (w/ DM)
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MET vs. resonance searches
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Summary

• The systematic simulation framework for DM 
physics 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. 

• A simple (e.g. 4 parameters) model can be 
constrained by many different LHC searches 
and also by non-collider searches.
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