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s-channel simplified DM models

LHC DM WG [1507.00966, 1603.04156] 
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Gravity-mediated DM: Lee, Park, Sanz [1306.4107, 1401.5301] 

spin2-mediated simplified DM model
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Simplified DM models (DMsimp) 
http://feynrules.irmp.ucl.ac.be/wiki/DMsimp 
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LHC search

Y2 decay  
into DM/neutrinos	

•  resonance search 
Resonance: 2 photons, 2 leptons, 2 jets, 2 jets(+j/gamma), 
2W, 2Z, 2 bottom, 2 higgs, 2 top  

•  monojet/multijet + missing ET (DM search) 
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Y2 decay 
into SM	
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Y2 production and decay
We used the NLO UFO model by Das, Degrande, Hirschi, Maltoni, Shao 
[1605.09359]  
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Constraints from missing ET searches (1/2)

universal gSM 

by CheckMATE (validation: MadAnalysis5 and Rivet) 

13 TeV LHC with 3.2/fb 
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Constraints from missing ET searches (2/2)

leptophobic universal gSM 
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Constraints from resonance searches (1/2)

without DM 
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Constraints from resonance searches (1/2)

without DM 
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Constraints from resonance searches (2/2)

with 
DM 

with DM gX/gSM=10 
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Comparison between 
MET & resonance searches



Summary (1/2)

1.  We considered spin2-mediated simplified DM Model, 
and studied the current LHC constraints: 
–  monojet/multijet + missing ET 

–  resonance searches 
 

2.  We show the complementarity among different 
searches 

–  dilepton/diphoton resonance searches 
-> strongest constraint for mY2 > 200/500 GeV 

–  Missing ET searches 
-> competitive only in the low-mass region 
-> leptophobic scenario/larger gX (DM coupling) 
    give important role for this searches 
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3.  DMsimp s-channel spin- 0,1,2 NLO UFO models are 

publicly available :
http://feynrules.irmp.ucl.ac.be/wiki/DMsimp 

4.  Efficiencies and MadGraph5 aMC@NLO & Pythia6 run 
cards for monojet and 2-6jets + MET searches, 
Digitized limits from resonance searches are publicly  
available :
http://lpsc.in2p3.fr/projects-th/recasting/spin2mediator/ 
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Summary (2/2)
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Y2 decay: Scalar, Dirac, Vector DM
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missing ET: Scalar, Dirac, Vector DM

leptophobic 

universal gSM 
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missing ET: Scalar, Dirac, Vector DM

leptophobic 

universal gSM 
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Observed 95% CL upper limits



Dark Matter: LHC search
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In this talk: LHC search	
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RS model 5-dimensional model
1.  Metric 

 
 

2.  Interaction of Kaluza-Klein(KK) gravitons 
 
 
 
 

3.  Model parameters 
(    ,     ),  where 

Mpl

ds2 = e−2k yηµνdx
µdxν − dy2

k : Ads curvature ~ 	
,  where	

krc

−
1
Λπ

Tαβ (x) hαβ
(n) (x)

n=1

∞

∑ Λπ = e
−krcπMpl ~ TeV	,  where	

All  the massive KK gravitons are suppressed by	Λπ ~ TeV	

~ 12 	

Randall and Sundrum, PRL83, 3370	

, 	

k
Mpl

mG mG = kx1e
−krcπ(x1 ≅ 3.83)

Mpl =
Mpl

8π
,	

: mass of the 1st KK graviton excitation state	mG
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RS model & gauge hierarchy problem
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planck scale:3.83
126 GeV

=480 GeV

Arun, etal, arXiv:1410.5591	

Reference:

(mG,
k
Mpl

) =(1.25 TeV, 0.01)	 mH => 33 TeV	


