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NLO QCD predictions
for DM production at the LHC
in the FeynRules/MadGraph5_aMC@NLO framework

Kentarou Mawatari
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‣ “DM production through loop-induced processes at the LHC: mono-X”
       Mattelaer,  Vryonidou [1508.00564]
‣ “Higher-order QCD predictions for DM production at the LHC in simplified models:
    mono-j and tt+MET”
       Backovic, Kramer, Maltoni, Martini, Mawatari, Pellen [1508.05327]
‣ “Higher-order QCD predictions for DM production in mono-Z searches at the LHC”
       Neubert, Wang, Zhang [1509.05785]

FeynRules DMsimp model: http://feynrules.irmp.ucl.ac.be/wiki/DMsimp
MadGraph5_aMC@NLO: https://launchpad.net/mg5amcnlo

https://launchpad.net/mg5amcnlo
https://launchpad.net/mg5amcnlo
https://launchpad.net/mg5amcnlo
https://launchpad.net/mg5amcnlo
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Mono-X DM searches at the LHC Run-II

• employing simplified DM 
models (cf. EFT at Run-I).

•

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

LHC DM WG 1507.00966

s-channel mediator

2

CMS PAS EXO-15-003
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1-min MadGraph5_aMC@NLO tutorial

./bin/mg5_aMC
>import model DMsimp_s_spin1
>generate p p > xd xd~ j [QCD]
>output  
>launch

☜ Start the MG5_aMC shell
☜ Import the model
☜ Generate the process
☜  Write the code (including html)
☜ Generate the LO/NLO events 
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run_card.datparam_card.dat
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Importance of NLO corrections
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• strong dependence on the mass spectrum and the kinematical regions.
• sizably reduction of the scale and PDF uncertainties.
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Backup

5



Kentarou Mawatari (LPSC Grenoble)                                              / 4         　                                          Jan 26, 2016, RPP@Annecy                    

CMS found a 750GeV spin-2 resonance ?!
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CMS PAS EXO-15-004

The Randall-Sundrum (RS) 
effective coupling
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Diphoton excess
in phenomenological spin-2 resonance scenarios

Kentarou Mawatari
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FeynRules HC model: http://feynrules.irmp.ucl.ac.be/wiki/HiggsCharacterisation
MadGraph5_aMC@NLO: https://launchpad.net/mg5amcnlo

1601.05729 (21 Jan 2016) with A. Martini (UC Louvain) and D. Sengupta (LPSC)

energy-momentum tensor spin-2 particle

theory scale parameter
(=10TeV in this study)

non-universal coupling parameters

https://launchpad.net/mg5amcnlo
https://launchpad.net/mg5amcnlo
https://launchpad.net/mg5amcnlo
https://launchpad.net/mg5amcnlo
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diphoton excess vs. dijet constraint (I)
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Bγγ ∝
κ2

γ

8κ2
g + κ2

γ

σX2 ∝ κ2
g

w/o cuts w/ the fiducial cuts
(pT>300GeV) 
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diphoton excess vs. dijet constraint (II)
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σX2 ∝ κ2
q

Bγγ ∝
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gg vs. qq in diphoton events
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quark
dominant

gluon
dominant

universal 
coupling σ(gg)=σ(qq)

750GeV spin-2 resonance ?!


