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Kinematic distributions

* We present distributions of six observables: the missing transverse energy E"“SS

the dilepton invariant mass M;;, the muon transverse momentum p+(u™) and

rapidity y(u™), A = |EF"*° — pf|/pf and Q = —p7*** - p7 /pF.
* We also show the SM backgrounds of pp - ZZ - vvu*u~ and of pp —

W*W~ - vvutu~ for comparison.
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Discovery potential at the 13 TeV LHC

Basic cuts: pr(p™) > 20 GeV, ly(uF)| < 2.5

Advanced cuts: E¥SS > 100 GeV, My € [85 GeV,100 GeV], A <04, Q>80 GeV.
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Summary

® We have implemented a class of simplified models for DM
production via s-channel vector or scalar mediators in the
FeynRules/MadGraph5_aMC@NLO framework.

® We have presented the first NLO QCD predictions for
mono-Z signals in simplified models including parton-
shower effects.

® The K-factors vary in the range of about 1.3 - 1.5, which
shows that the NLO corrections have a noticeable impact
on the mono-Z signal and should not be ignored.

® The theoretical predictions of the cross sections become
more reliable at NLO and in many cases the scale
uncertainties are reduced.
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Summary

® We have studied various kinematic distributions in order
to better understand the feature of the mono-Z signal.

® We have also estimated the discovery potential of the
mono-Z signal at the 13 TeV LHC.

® Our results provide a more solid theoretical basis for
future studies in this channel.

http://feynrules.irmp.ucl.ac.be/wiki/DMsimp
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Summary
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to better understand the feature of the mono-Z signal.

® We have also estimated the discovery potential of the
mono-Z signal at the 13 TeV LHC.

® Our results provide a more solid theoretical basis for
future studies in this channel.

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

Thank you for your attention!
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Back up



The loop diagram inducing the dim-5 operator
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Compare EFT and Simplified model

Ratio of the mono-Z production cross sections at the 8 TeV (red) and 13 TeV (blue) LHC.
The upper and lower limits of the bands correspond to the cases where [y, = My, /81
and Iy, = My /3, respectively. The DM mass is chosen to be mp;, = 100 GeV.
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Benchmark scenario B,

i—l‘lr'f—rncd [G CV]

10 20 50 100 200 300 500 1000 2000 10000
mpu [GeV] (15) (95) (295) (995)  (1995)
1 1.2e-2 7.2e-3 2.5e-3 9.8e-4 3.3e-4 1.5e-4 b5H.le-bh 6.9e-6 3.2e-7 3.le-11
10 8.8e-5 1l.le-4 2.5e-3 9.Te-4 3.0e-11
50 6.5e-6 7.0e-6  1.6e-5 3.3e-4 1.6e-4 3.2e-11
150 5.8e-7 8.5e-7 2.4e-6 5.le-5 6.7e-6 2.5e-11
500 9.5e-9 1.3e-8 8.8e-8 2.8e-T 8.6e-12
1000 9.7e-9 1.1e-7  2.9e-7 8.7e-12
mpwu [GeV] K-factor
1 1.43 1.42 1.39 1.35 1.33 1.30 1.32 1.31 1.17 1.21
10 1.37 1.37 1.37 1.33 1.17
50 1.32 1.31 1.32 1.32 1.32 1.29
150 1.31 1.32 1.32 1.31 1.28 1.22
500 1.23 1.25 1.27 1.18 1.10
1000 1.25 1.26 1.17 1.13
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