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Table 3: Estimated backgrounds, expected signal, and observed number of events for the four-
lepton channel. Uncertainties include both the statistical and the systematic components. The
systematic uncertainty in the signal contribution does not include the theoretical uncertainty in
the signal production cross section. The ZZ component of the background is shown separately
from the rest of the irreducible processes.

Two b jets required One b jet required
Misidentified lepton 0.1 ± 0.1 0.5 ± 0.2
ZZ 0.05 ± 0.01 0.47 ± 0.02
Irreducible 0.04 ± 0.03 0.14 ± 0.04
Total bkg. 0.2 ± 0.1 1.1 ± 0.2
Observed 2 2
Obs. - total bkg. 1.8 ± 0.1 0.9 ± 0.2
ttZ (expected) 1.3 ± 0.2 1.3 ± 0.2

The significance is equal to 2.2 standard deviations (2.0 standard deviations expected).
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Along with the corresponding techniques for the background estimation, the uncertainties in
the estimates of the backgrounds affecting the three leptonic channels have been presented re-
spectively in Sections 4, 5, and 6. Here are illustrated the uncertainties in the selection efficiency
of signal events.

Except for the component due to trigger, simulation is used to estimate the selection efficiency
for signal. Control samples in data are used to correct the selection acceptance estimated in
simulation and to assess the corresponding uncertainty. A similar approach is employed for
all three analysis channels and therefore a common list of systematic uncertainties in signal
acceptance can be summarized as in Table 4. The total uncertainty in the computed acceptance
varies between 8 and 11% depending on the channel.

Table 4: Systematic uncertainties in the signal selection efficiency for the three considered chan-
nels: ttW in dilepton (2`) final state; ttZ in trilepton (3`) and four-lepton (4`) final states.

Channels
2` 3` 4`

Source of uncertainty Uncertainty (%)
Modeling of trigger efficiency 3 1 1
Modeling of lepton selection (ID and isolation) 4 6 8
Jet energy scale and resolution 4 5 4
Identification of b jets 2 3 3
Pileup modeling 1 1 1
Choice of parton distribution functions 1.5 1.5 1.5
Generator choice 5 5 5
Total 8 10 11

The trigger efficiency is directly measured in data using control samples selected by HT triggers
that are orthogonal to the dilepton triggers employed by the three analyses to select signal
event candidates. Trigger inefficiencies are then applied to all acceptances calculated from


