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Outlines

• Motivation

• Methodology

• Preliminary results
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Higgs vs. Dark matter

• inSPIRE

- find title higgs

- find title dark matter
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ATLAS-CMS DM Forum
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EFT models to simplified models

• Early Run 1 searches for mono-X+MET signatures at ATLAS and 
CMS employed a basis of operators in effective field theories 
(EFTs).

• However, it has become clear that a contact interaction is often 
not the correct description for the signals to which the LHC is 
sensitive.

• While the EFT integrates out the degrees of freedom of the 
(heavy) intermediate particle, “simplified models” with directly-
accessible mediators describe this richer phenomenology.

• Appropriate simplified models can be used both to interpret 
mono-X searches and to guide the design of complementary 
searches for additional signatures.
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ATLAS+CMS DM Forum Recommendations



Kentarou Mawatari (Vrije U. Brussel)                                                          　                               June 1, 2015 ERC meeting @CERN                    

ATLAS+CMS DM Forum Recommendations



Kentarou Mawatari (Vrije U. Brussel)                                                          　                               June 1, 2015 ERC meeting @CERN                    

ATLAS+CMS DM Forum Recommendations



Kentarou Mawatari (Vrije U. Brussel)                                                          　                               June 1, 2015 ERC meeting @CERN                    

ATLAS+CMS DM Forum Recommendations



Kentarou Mawatari (Vrije U. Brussel)                                                          　                               June 1, 2015 ERC meeting @CERN                    

ATLAS+CMS DM Forum Recommendations



Kentarou Mawatari (Vrije U. Brussel)                                                          　                               June 1, 2015 ERC meeting @CERN                    

DM simplified models

• to provide a public framework to perform 
accurate and automatic simulations for DM 
production.
(similar to Higgs Characterisation (HC))

• equally useful for theorists (it can be 
systematically improved, changed easily) and 
experimentalists (event generation easily).
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DM simplified models at NLO
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DM simplified FR models

Dark matter (X):
 real scalar
 complex scalar
 Dirac spinor
 ...

Mediator (Y):
 spin-0
 spin-1
 spin-2
 ...
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Validations for Dirac DM
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Distributions
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