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s-channel simplified DM models
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Gravity-mediated DM: Lee, Park, Sanz [1306.4107, 1401.5301]

spin2-mediated simplified DM model
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http://feynrules.irmp.ucl.ac.be/wiki/DMsimp

auors— Simplified DM models (DMsimp)

e s-channel (spin-0 and spin-1)
o Antony Martini (Université catholique de Louvain) & Kentarou Mawatari (LPSC Grenoble)
= Emails: kentarou.mawatari @ Ipsc.in2p3.fr
e s-channel (spin-0 and spin-1 electroweak)
o Jian Wang (Johnnas Gutenberg University of Mainz) & Cen Zhang (Brookhaven National Laboratory)
= Emails: cenzhang @ bnl.gov
e s-channel (spin-2)
o Goutam Das (Saha Inst.), Celine Degrande (CERN) & Kentarou Mawatari (LPSC Grenoble)
= Emails: goutam.das @ saha.ac.in, celine.degrande @ cern.ch, kentarou.mawatari @ Ipsc.in2p3.fr

FeynRules

Description of the model /
This is simplified dark matter models for NLO. \

« Xr (real scalar DM) MadDM

» Xc (complex scalar DM) . ‘MGS&MC

« Xd (Dirac spinor DM) mICFOMEGAS

« Xm (Majorana spinor DM) [to be done.] {

e Xv (vector DM)

. Parton shower‘
and different types of mediators: * '
e s-ch I . .
SN0 (spin-0) detector simulation

o Y1 (spin-1)
o Y2 (spin-2) *

‘analysis tools‘




LHC search
* monojet/multijet + missing E; (DM search)
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. resonance search
Resonance: 2 photons, 2 leptons, 2 jets, 2 jets(+j/gamma)
2W, 2Z, 2 bottom, 2 higgs, 2 top
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We used the NLO UFO model by Das, Degrande, Hirschi, Maltoni, Shao

[1605.09359] Y2 production and decay
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by CheckMATE (validation: MadAnalysis5 and Rivet)
Constraints from missing E; searches (1/2)
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Constraints from missing E; searches (2/2)

Vector DM (A, gqu) =(3 TeV, 1)
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Constraints from resonance searches (1/2)
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Constraints from resonance searches (1/2)
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10° ¢

10° |

10" |

10!

Constraints on A/gg,, from resonance searches

r ',"v" m Y = l ()r'll
1

LHC 13 TeV
B(Y, »XX) =0

vy [CMS: 1609.02507]
£¢ [ATLAS-CONF-2016-045]
77 [ATLAS-CONF-2016-069]

. jjtrj/v) [ATLAS-CONF-2016-070]

WW [ATLAS-CONF-2016-062]
ZZ [ATLAS-CONF-2016-082]
bb [ATLAS-CONF-2016-060]
hh [ATLAS-CONF-2016-049]
tt [CMS-PAS-B2G-15-002]

100

~ with DM gX/gSM =1

10



Constraints from resonance searches (2/2)
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Afgsn [TeV]

Comparison between
MET & resonance searches

Constraints on spin-2 mediated dark matter
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Summary (1/2)

1. We considered spin2-mediated simplified DM Model,
and studied the current LHC constraints:
— monojet/multijet + missing E;
— resonance searches

2. We show the complementarity among different
searches

— dilepton/diphoton resonance searches
-> strongest constraint for my, > 200/500 GeV

— Missing E;searches
-> competitive only in the low-mass region
-> leptophobic scenario/larger gy (DM coupling)
give important role for this searches



Summary (2/2)

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 MadGraphd aMC@NLO & Pythia6 run
cards for monojet and 2-6jets + MET searches,
Digitized limits from resonance searches are publicly
available :
http://Ipsc.in2p3.fr/projects-th/recasting/spin2mediator/
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Ly/my

Y, branching ratios

Y, decay: Scalar, Dirac, Vector DM
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NLO cross sections [pb]

Dirac DM
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missing ET:. Scalar, Dirac, Vector DM

Scalar DM (A, ggy. my) =(3 TeV, 1, 10 GeV)
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missing ET: Scalar, Dirac, Vector DM
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Dark Matter: LHC search

Relic Density,
Indirect Detection

DM SM

Direct
Detection

DM SM
Collider Search

In this talk: LHC search



Randall and Sundrum, PRL83, 3370

RS model 5-dimensional model

1. Metric
ds? = ¢ |7]de“dxv —dy’, where
k :Ads curvature ~ M,  kr ~12

2. Interaction of Kaluza-Klein(KK) gravitons

1 .. o _
——T(x) S,hé/s)(x) . where A, =e "M
n=1 — M /
M, =

: "8z
[AII the massive KK gravitons are suppressed by A _ ~ TeV]

3. Model parameters
(e, A—f ), where mg; =kx,e”"”"(x, =3.83)

pl

~ TeV

pl

m; . mass of the 15t KK graviton excitation state
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Gravity-mediated Dark Matter

g~ O(1)

g ~ (T6V>a Gravity mediators

Mp
~ 0 a >0

SM boson s KK graviton s Dark matter 2



RS model & gauge hierarchy problem

Reference:

Arun, etal, arXiv:1410.5591
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