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Outline

• s-channel simplified models : status and directions 

• t-channel simplified models : status and directions 

• What more is needed?  

• Towards a DM-MC-wishlist
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Search for DM at the LHC: s-channel mediators
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(SM)  = other SM particles, such as QCD radiation

YSM/DM = mediators mixing with SM Z or H 
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s-channel spin-0 mediators
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s-channel spin-1 mediators
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s-channel spin-2 mediator
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[Das, Degrande, Hirschi, Shao, 2016]

https://arxiv.org/abs/1605.09359


DM@LHC -Vidyo Meeting - 22 June 2016 Fabio Maltoni

Loop-induced XDM XDM +  (H, Z, Ɣ)
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Scalar mediator coupled to the top leads to XDM XDM + H, Z or Ɣ. Selection rules are found. Very 
different shape of Etmiss depending on the associated production. The effect of extra gluon 
radiation on the shape Etmiss can also be studied.

[Haisch et al., 2013] [Fox and Williams, 2013]  [Haisch et al., 2014] [Harris et al. 2014]  [Haisch and Re, 2015] 
[Mattelaer and Vryonidou, 2015]

http://arxiv.org/abs/arXiv:1208.4605
http://inspirehep.net/record/1204449
http://arxiv.org/abs/arXiv:1311.7131
https://arxiv.org/abs/1411.0535
http://arxiv.org/abs/arXiv:1503.00691
http://arxiv.org/abs/arXiv:1508.00564
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Questions
• What else is needed?  

• Does the nature of the DM matter at the LHC? Dirac and Scalar is available?
Should we have Majorana? What about vector dark matter? 

• Higgs portals (scalar, vector, fermion, tensor…)? 

!

!

!

• Less simplified models…set of minimal UV-consistent models? Which ones?
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see for example [Endo and Takaesu, 2014]

https://arxiv.org/abs/1407.6882
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Search for DM at the LHC: t-channel mediators
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Rules of the thumb for t-channel-mediator 
phenomenology at the LHC:

• Search for DM and mediators are  
normally entangled. 

• SUSY-like searches. 
• jets+mET golden channel
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Search for DM at the LHC: t-channel mediators

[De Aquino et al., 2012] [Martini et al., 2015][Papucci et al. 2014]

[Alwall et al., 2008]

http://arxiv.org/abs/arXiv:1206.7098
http://arxiv.org/abs/arXiv:1502.01637
http://arxiv.org/abs/arXiv:1402.2285
http://arxiv.org/abs/arXiv:0810.5350
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Questions

• Predictions are currently LO (ME+PS) 
in QCD. Should we improve? 

• All simplified models are SUSY-like 
What else?  

• Is there any “urgent” request? 
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[De Simone and Jacques, 1603.08002]
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Towards a DM-MC-wishlist

• What are the most important collider predictions for which an accurate 
prediction is missing? 

• What are the most motivated and urgent simplified model implementations in 
MC still missing?  

• Are there final state signatures which need special care (like mono-top)? 

• What about more UV-complete models? Can we make an “ordered” list?  

• What about combining LHC results with non-collider constrains? Complete/
easy-to-use frameworks (see e.g. [Arina et al., 2016])? 

• …
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http://inspirehep.net/record/1466300

