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uncertainty in the jet energy scale. They produce 6% and 5% uncertainty in the signal selection
efficiency, respectively, and sum to a total of 10% systematic uncertainty together with the other
sources of uncertainty described in Section 7.

Table 2: Estimated backgrounds, expected signal, and observed number of events for the trilep-
ton 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.

Yield
Irreducible 0.8 ± 0.4
ttW 0.2 ± 0.1
Non-top-quark 2.3 ± 1.2
Misidentified lepton 1.1 ± 0.8
Total bkg. 4.4 ± 1.6
Observed 12
Obs. � total bkg. 7.6 ± 1.6
ttZ (expected) 7.8 ± 0.9

Based on the observed number of events, the background estimates, and the signal acceptance
(including the leptonic branching fractions) of 0.0021 ± 0.0001 (stat.) ± 0.0002 (syst.), the inclu-
sive ttZ production cross section in the trilepton analysis is measured as

sttZ,3` = 190+100
�80 (stat.)+40

�40 (syst.) fb,

including statistical and systematic components, compared to the SM expectation of 197+22
�25 fb.

The significance of the result over the background-only hypothesis is equivalent to 2.3 standard
deviations, compared to the expected value of 2.4. This result is combined with the four-lepton
analysis and the same-sign dilepton analysis, as described in Section 8.

6 Four-lepton analysis

The aim of the four-lepton analysis is to select events originating from the process:

pp ! ttZ ! (t ! b`n)(t ! b`n)(Z ! ``).

These events are characterized by a pair of same-flavour, opposite-charge leptons (e and µ)
with an invariant mass that is close to the nominal Z-boson mass and two additional prompt
leptons.

Since the branching fraction of ttZ to four leptons is very low, it is a challenge to maintain
high signal efficiency and at the same time reject as much background as possible. To that end,
the events are separated into two categories, one of which has a significantly higher signal-
to-background ratio than the other. The event selection has been optimized using the signal
significance from simulated events and is summarized in the following:

1. Events must have a total of four leptons passing the lepton identification criteria de-
scribed in Section 3. Each electron (muon) is required to have relative isolation < 9 (10)%.


