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Table 2: Summary of results for the same-sign dilepton analysis. The expected background
contributions are compared to the observed yields in data. The uncertainties that are shown
contain statistical and systematic uncertainties. The expected signal yields in several example
model points are also indicated.

Sample ee µµ eµ Total
Fakes 0.3 ± 0.3 0.2 ± 0.2 0.8 ± 0.5 1.3 ± 0.8
Charge Flips < 0.01 < 0.01 < 0.03 < 0.03
Genuine SM SS 0.4 ± 0.4 0.4 ± 0.4 0.8 ± 0.6 1.6 ± 0.9
Total SM 0.7 ± 0.5 0.6 ± 0.5 1.6 ± 0.7 2.9 ± 1.2
Data 1 1 1 3
c̃±

1 c̃0
2 ! (Wc̃0

1)(Hc̃0
1) (130/1) 0.8±0.1 1.0±0.1 1.9±0.3 3.6±0.5

c̃±
1 c̃0

2 ! (Wc̃0
1)(Hc̃0

1) (150/1) 0.5±0.1 0.6±0.1 1.4±0.2 2.5±0.3
c̃±

1 c̃0
2 ! (Wc̃0

1)(Hc̃0
1) (200/1) 0.20±0.03 0.4±0.1 0.6±0.1 1.2±0.2

c̃±
1 c̃0

2 ! (Wc̃0
1)(Hc̃0

1) (300/1) 0.07±0.01 0.12±0.02 0.19±0.03 0.4±0.1
c̃±

1 c̃0
2 ! (Wc̃0

1)(Hc̃0
1) (400/1) 0.02±0.00 0.03±0.00 0.06±0.01 0.11±0.02

Table 3: Multi-lepton results, along with the number of expected signal events, in the 5 best
signal regions for the Mc̃ = 130 GeV, Mc̃0

1
= 1 GeV model point. All signal regions shown

have exactly three selected leptons, a veto on b-tagged jets, and HT < 200 GeV. The results are
binned in the number of hadronic t candidates and the Emiss

T . Above Z (below Z) indicates the
presence of an OSSF pair with invariant mass M`` > 105 GeV (< 75 GeV).

Nthad OSSF pair Emiss
T [GeV] Data Total SM Signal

0 below Z 50–100 142 125 ± 28 24.4 ± 4.4
0 below Z 100–150 16 21.3 ± 8.0 6.8 ± 1.2
0 none 0–50 53 52 ± 12 8.7 ± 1.7
0 none 50–100 35 38 ± 15 10.8 ± 2.0
0 none 100–150 7 9.3 ± 4.3 3.37 ± 0.54

its invariant mass, the presence or absence of a b-tagged jet, the Emiss
T , and the scalar sum of the

transverse energies of selected jets, HT . The most sensitive signal regions for this search are
those with exactly three leptons, no b-tagged jets, and low HT .

Backgrounds from dilepton tt events with fake leptons are estimated from simulation, while
additional sources of fake leptons are estimated using a data-driven method. Backgrounds
from WZ and ZZ diboson processes are estimated from simulation, with a correction to the
Emiss

T resolution based on comparisons to data in control regions.

The data yields in the signal regions are found to be broadly consistent with the expected SM
backgrounds. The observed data yields, expected SM backgrounds, and expected signal yields
of the five most sensitive signal regions for the Mc̃ = 130 GeV, Mc̃0

1
= 1 GeV model point

(where the multi-lepton analysis has the best sensitivity) are indicated in Table 3. Additional
signal-depleted regions are used to constrain the backgrounds and associated uncertainties.
Similar results tables for other model points are presented in Appendix A.

7 Interpretation of the results
In this section we interpret the results of the searches in the single-lepton final state (Sec. 4), the
same-sign dilepton final state (Sec. 5), and the multi-lepton final state (Sec. 6). The results from


