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Top-down approach

e

UV model : SUSY, ExtraDim, ---

{[’ mpwm, mi,ma, - 7917927'”}

EFT : SM + DM par’ticles1
{L;mpwm, M} L= W}ZI’“X ql',.q

Bottom-up approach




Top-down approach

UV model : SUSY, ExtraDim, - 1 TN
{[’ mpwmM, 1y, M2, - 7917927'”} R XTI X
Simplified model : SM + DM + Mediator particles
{'C;mDMammedagDMagq} L= gDMZ/ XY X—|—gq2, ’}/
q g x(my)
EFT : SM + DM particles h oou
1 - V, A(M,ny)

{L;mpwm, M} L= fo X ql',.q
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Table 4: Details of the generation setup and Universal FeynRules Output (UFO) model used for the spin-1 mediator
simplified models, for each signature considered in this paper.

Model and Final State  UFO Generator and Parton Shower i‘cﬁ; Additional details

Particle-level rescaling of lep-
Z'(yx)+]J DMV [26, 215] rOWHEG-80X V2 [216] + PyTiia 8.205 [217] NLO tophobic Z} scenario of

Ref. [26] (see Appendix A.1)

Leptophobic Z} scenario sim-
Z'(x) +y lz)ll\gSimE [116, MG5_aAMC@NLO 2.4.3 (NLO) [213] + PyTaia NLO ulated, other scenarios ob-

| 8.212 tained by cross-section rescal-

ing (see Appendix A.1)
Particle-level rescaling of LO
samples of Ref. [20] toeach of
the four NLO scenarios (see
Appendix A.1)
Leptophobic Z} scenario sim-
ulated, other scenario ob-
Z'(qq) or Z’'(gq)+ISR DMSimp MGS5_AMC@NLO2.2.3 (NLO) + Pyraia 8210 NLO tained by Gaussian resonance
limits and cross-section rescal-
ing [214]
Leptophobic Z} scenario sim-
ulated, other scenario ob-
Z'(bb) DMSimp MG5 AMC@NLO2.2.3 (NLO) + Pyruia 8210  NLO tained by Gaussian resonance
limits and cross-section rescal-
ing [214]

Z'(xp) +V DMSimp MGS_AMC@NLO2.5.3 (NLO) + Pytuia 8212 NLO




https://feynrules.irmp.ucl.ac.be/wiki/DMsimp

DMsimp: Simplified dark matter models

Authors

e s-channel (spin-0 and spin-1)
o Kentarou Mawatari (Iwate U.)
= Emails: mawatari @ iwate-u.ac.jp
e s-channel (spin-0 and spin-1 electroweak)
o Jian Wang (Johnnas Gutenberg University of Mainz) & Cen Zhang (IHEP, Beijing)
» Emails: cenzhang @ ihep.ac.cn
e s-channel (spin-2)
o Goutam Das (Saha Inst.), Celine Degrande (Université catholique de Louvain) & Kentarou Mawatari (Iwate U.)
» Emails: goutam.das @ saha.ac.in, celine.degrande @ uclouvain.be, mawatari @ iwate-u.ac.jp
e s-channel mixed spin-0
o Chiara Arina & Jan Heisig (Université catholique de Louvain)
» Emails: chiara.arina @ uclouvain.be

Description of the model

This is simplified dark matter models for NLO.
The mixed spin-0 mediator model is a LO model for MadDM with the inclusion of effective ggY and aaY couplings.

Our lagrangian consists of different types of DM:

Xr (real scalar DM)
Xc (complex scalar DM)

Xd (Dirac spinor DM) ‘ Fe)’n RU'GS ‘

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

Xv (vector DM) /

and different types of mediators:

e s-channel . MadDM
i (opin-D) micrOMEGAs ‘MGS&MC‘

Y2 (spin-2)

o O o o

e t-channel [to be done.]
See more details in

. 1508.00564 : O. Mattelaer, E. Vryonidou, "Dark matter production through loop-induced processes at the LHC: the s-channel mediator
case" (EPJC75(2015)436).
' . 1508.05327 : M. Backovic, M. Kramer, F. Maltoni, A. Martini, K. Mawatari, M. Pellen, "Higher-order QCD predictions for dark matter I

production at the LHC in simplified models with s-channel mediaBors" (EPJC75(2015)482).
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