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Table 8: Search for a kinematic edge: Event yields for the SM background processes and the
signals expected from the NM1 model for 3000 fb−1. The “Edge” row is for events satisfying
20 < m`+`− < 70 GeV and the requirement that leptons be same flavor.

Selection tt V + jets Single VV Other Total χ̃0
2 → χ̃0

4 → Other
top SM `+`−χ̃0

1 `+`−χ̃0
1 NM1

Njets ≥ 6 1.3 · 108 1.6 · 108 4.2 · 106 1.0 · 107 1.8 · 106 3.0 · 108 572 220 20900
HT > 1250 GeV 4.7 · 106 9.0 · 106 3.1 · 105 3.7 · 105 1.2 · 105 1.4 · 107 371 125 13400
Emiss

T > 450 GeV 46400 34700 4490 3210 2230 91000 200 64.5 7060
Nb-tags ≥ 1 37900 7520 1100 2500 1590 50600 185 59.5 6590
Edge 157 1.4 1.5 4.7 5.5 170 176 17.6 142

ity is shown in Fig. 11(b). The significance is about 3σ with 300 fb−1 and it increases to 4.6σ with
3000 fb−1. The clear indication of this direct top squark pair production signal together with
the gluino-induced signature in the HT-Hmiss

T and 1-lepton analyses presented in Sections 6 and
9 would provide a lot of information about the SUSY particle spectrum in this STOC model, as
discussed in Section 14.3.

11 Search using a kinematic edge in the opposite-sign dilepton
mass distribution

In this section, we describe an analysis aimed at measurement of the kinematic edge of the
opposite-sign dilepton mass distribution in the NM1 scenario, as introduced in Section 4. This
study is similar to the CMS analyses of the 7 and 8 TeV data samples [51, 52].

We search for the decay of a neutralino (χ̃0
2) into sleptons, where the χ̃0

2 itself is produced in the
decay chain of a gluino. To select these events, we require at least six jets with pT > 40 GeV
and |η| < 2.4, Emiss

T > 450 GeV, HT > 1250 GeV, and at least one b-tagged jet with pT > 40 GeV
and |η| < 2.4. Electron and muon candidates must satisfy pT > 10 GeV, |η| < 2.4 and not be
within the range 1.4 < |η| < 1.6, The leptons must be isolated within a cone of ΣET/p`T < 0.15,
where the cone around the lepton momentum direction has the radius ∆R = 0.3 and p`T is the
lepton transverse momentum. The lepton pT requirement is relatively low in order to cover
scenarios in which the small mass splitting between the slepton and the neutralino causes the
pT spectrum to be quite soft for the subleading lepton, as in the case of natural model NM1.

To calculate the invariant dilepton mass, m`+`− , the highest pT electron or muon is paired with
the next highest pT electron or muon with opposite charge that also satisfies ∆R > 0.3 for the
two leptons. To suppress low mass resonances, we require m`+`− > 20 GeV.

The event sample is divided into two subsamples, according to the flavors of the leptons. Sig-
nal events appear exclusively in the same flavor (SF) sample, whereas flavor-symmetric (FS)
background processes, such as tt, populate the SF and opposite flavor (OF) samples equally.
Therefore, the SF sample is used as the signal region, while the OF sample is used to estimate
the background.

Figure 12(a) shows the m`+`− distributions for both signal and background after all selection
requirements (including the SF requirement) are applied. Event yields for the SM background
processes and SUSY signals are also shown in Table 8. In addition to the χ̃0

2 → `˜̀ → ``χ̃0
1

edge signal, there is another edge signal arising from the χ̃0
4 → `˜̀→ ``χ̃0

1 process. Although
we cannot identify this second edge signal in the current analysis, this illustrates the potential
richness of a SUSY model which we may discover at the LHC. Figures 12(b) and (c) show a fit


