
14 7 Systematic uncertainties for the background prediction
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All backgrounds except for the rare contribution are normalized to data in the MT peak region,
so the statistical uncertainties of the data and MC yields in the MT peak region contribute to the
uncertainty of the background predictions in the high MT signal regions. This normalization is
repeated after varying the W+jets background yield in the MT peak region by ±50% to estimate
the associated systematic uncertainty.

For the tt̄ → �+�− background, the dominant uncertainty is assessed based on the data/MC
comparison in the high-MT regions of the CR-2� and CR-�t samples after applying the kine-
matic requirements for the corresponding signal region. This uncertainty varies between 5%
and 70%. The uncertainty in the modeling of additional jets from radiation in tt̄ → �� events re-
sults in a 3% uncertainty on the dilepton background. The uncertainty from the limited number
of events in the tt̄ → �+�− MC sample also contributes, particularly in the tight signal regions.

An additional uncertainty is associated with the efficiency to identify a second lepton (e, µ, or
one-prong hadronic τ decay) as an isolated track. We verify that the simulation reproduces the
efficiency of the isolated track requirement through studies of Z→ �� events in data, and we
assign a systematic uncertainty of 6%. An uncertainty of 7%, based on studies of the efficiency
for tau identification in data and simulation, is applied to events with a hadronic tau in the
hadronic tau veto acceptance. We also verify the stability of the tt̄ → �+�− MC background
prediction by comparing the results of the nominal POWHEG sample with those obtained using
MADGRAPH and MC@NLO, by varying the MADGRAPH generator parameters Q

2 and match-
ing scale up and down by a factor of 2, and by varying the top mass in the range 178.5 to
166.5 GeV. Since the resulting background predictions are consistent within the systematic un-
certainties discussed above, we do not assess an additional uncertainty from the tt MC stability
tests.

The uncertainty of the W+jets background prediction is dominated by the uncertainty in the
tail-to-peak ratios, as determined from data/MC comparisons in the CR-0b control region. The
main uncertainty in the single-lepton top backgrounds arises from the difference in the tail-to-
peak ratios for W+jets and single-lepton top events.

t̃ → t�χ0
1

Sample BDT1 Loose BDT1 Tight BDT2 BDT3 BDT4 BDT5
MT peak data and MC (stat) 1.0 2.1 2.7 5.3 8.7 3.0
tt̄ → �+�− Njets modeling 1.7 1.6 1.6 1.1 0.4 1.7
tt̄ → �+�− (CR-�t and CR-2� tests) 4.0 8.2 11.0 12.5 7.2 13.8
2nd lepton veto 1.5 1.4 1.4 0.9 0.3 1.4
tt̄ → �+�− (stat) 1.1 2.8 3.4 7.0 7.4 3.3
W+jets cross section 1.6 2.2 2.8 1.7 2.7 2.2
W+jets (stat) 1.1 1.9 2.0 4.6 10.8 5.2
W+jets SF uncertainty 8.3 7.7 6.8 8.1 9.7 8.6
1-� Top (stat) 0.4 0.8 0.8 1.4 4.4 1.2
1-� Top tail-to-peak ratio 9.0 11.4 12.4 19.6 28.5 9.1
rare cross sections 1.8 3.0 4.0 8.1 15.7 0.7
Total 13.4 17.1 19.3 27.8 38.4 20.2

Table 2: The bottom row of this table shows the relative uncertainty (in percent) of the total
background predictions for the t̃ → t�χ0

1 BDT signal regions. The breakdown of this total uncer-
tainty in terms of its individual components is also shown.

The uncertainty of the normalization for the rare SM backgrounds is taken as 50%. The system-
atic uncertainties for the t̃ → t�χ0

1 BDT analysis are summarized in Table 2. The uncertainties


