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Figure 1: Global event variables: the missing transverse energy distribution (left) and the hadronic
activity (right).

1 Simulation setup

Parton-level events have been simulated with the MADGRAPH5_aMC@NLO program [1], using the
UFO module [2] generated by making use of FEYNRULES [3] and NLOCT [4]. Hard scattering elements
have been generated from the interactions embedded in the Lagrangian

L3 = DHO‘;)DHOB — m%agag + %X@X - %mx)’(x + |:0'3£(§LPL + gRPR)X + h.C.} s
as indicated in Ref. [5] where more information can be found. We recall that this Lagrangian describes
the dynamics of a stop field o3 of mass ms that is allowed to decay into a Majorana gauge-singlet
fermion y (of mass m, ) and a top quark ¢. The numerical results presented in this document are based
on benchmark scenarios where the §r r parameters are fixed to values typical of supersymmetric models
featuring a bino-like neutralino and a maximally-mixing top squark,

G, =025 and  §p=0.06.

We consider three benchmark points for which the stop and neutralino masses are fixed to (ms, m,,) =
(500,50) GeV, (1000,50) GeV and (500,200) GeV, respectively. For each scenario, we have generated
108 events at the leading order accuracy and the same number at the next-to-leading order one.

The decay of the stop has been performed by using the MADSPIN [6] package, and parton-level
events generated in this way have then be showered and hadronized as implemented in the PyTHIA 8.1
program [7]. Hadronized events have then been processed with an anti-kr algorithm with a radius
parameter set to R = 0.4 [8], as implemented in the FASTJET program [9].

From all the reconstructed jets, only those with a transverse-momentum pr > 20 GeV and a pseu-
drapidity |n| < 2.5 have been retained. In our analysis, we have also only considered leptons with
pr > 10 GeV and |n| < 2.5. Moreover, we have removed all leptons lying at an angular distance
AR < 0.4 of any selected jet. All the differential distributions presented here have been generated
with MADANALYSIS 5 [10], the normalization being fixed to an integrated luminosity of 100 fb=1. In
each figure, we indicate both the leading-order and next-to-leading results, as well as their ratio called
K-factor (which is differential here).

2 Global event variables

We present in Figure 1 the missing energy distribution (left) and the total transverse hadronic activity
(right) that are calculated as

Hr = Z |77 | and  fr= ’ - Z pr
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where the sum are performed over all the event particles.

3 Zero lepton analysis

From the inclusively generated event sample, we select events which do not feature any final state
electron or muon. We present in Figure 2 various distributions illustrating the properties of the two
leading jets.

4 Single lepton analysis

From the inclusively generated event sample, we select events which feature exactly one final state
electron or muon. We present in Figure 3 and Figure 4 various distributions illustrating the properties
of the lepton and of the leading jets.

5 Dilepton analysis

From the inclusively generated event sample, we select events which feature exactly two final state
electrons or muons. We present in Figure 5, Figure 6 and Figure 7 various distributions illustrating the
properties of the leptons and of the two leading jets.
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Figure 2: Zero lepton signal region: jet properties.
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Figure 3: Single lepton signal region: lepton and jet properties.
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Figure 4: Single lepton signal region: lepton and jet properties (continued).
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Dilepton signal region: lepton properties.
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Figure 6: Dilepton signal region: jet properties.
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Dilepton signal region: jet and lepton properties (continued).
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