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category. The largest background comes from tW production. The systematic uncertainties in
the simulated yields are discussed in Section 6.

Sample ee µµ eµ total
tt ! `+ jets 107.1 ± 7.7 62.2 ± 5.4 327.4 ± 13.4 496.7 ± 16.4
W+jets 7.3 ± 3.6 1.8 ± 1.8 10.0 ± 3.5 19.1 ± 5.3
Single top (s/t-chan., 1-lep) 2.6 ± 0.6 4.6 ± 0.9 18.8 ± 1.6 26.1 ± 1.9
Single top (tW, 2-lep) 298.0 ± 1.6 425.9 ± 1.9 1161.9 ± 3.1 1885.8 ± 4.0
WW/WZ/ZZ 27.6 ± 1.4 40.7 ± 1.4 89.3 ± 2.3 157.5 ± 3.0
Z ! ee/µµ+jets 211.0 ± 16.0 368.0 ± 22.8 1.6 ± 0.5 580.6 ± 27.9
Z ! tt+jets 33.9 ± 2.5 51.5 ± 3.0 137.6 ± 5.1 223.0 ± 6.4
ttW/Z/g 86.4 ± 6.5 141.3 ± 8.2 331.6 ± 12.8 559.2 ± 16.5
Triboson 1.5 ± 0.1 2.3 ± 0.2 5.2 ± 0.3 9.0 ± 0.4
Total SM background 775 ± 20 1098 ± 25 2083± 20 3957 ± 38
Data 7089 10074 26735 43898
Signal yield (data - bkg.) 6314 ± 86 8976 ± 103 24652 ± 165 39941 ± 213

Table 2: The predicted background and observed event yields after applying the event selec-
tion criteria and normalization described in the text. Uncertainties are statistical only.

While the |Df`+`� | measurement relies purely on leptonic information, the measurements based
on q?` and j require the reconstruction of the entire tt system. Each signal event has two neu-
trinos, and there is also a twofold ambiguity in combining the b-quark jets with the leptons. In
the case of events with only one b-tagged jet (62% of selected events), the untagged jet with the
highest b-quark likelihood set by the CSV algorithm is assumed to be the second b-quark jet.
The two neutrino momenta are found analytically assuming mt= 172.5 GeV, and in the case
of events with no real solutions a geometrical method is used to find a real solution with the
vector sum of neutrino pT as close as possible to the measured Emiss

T [45]. Each event has up to
8 possible solutions, and the one most likely to represent a tt configuration is chosen based on
the probabilities to observe the given lepton energies in their parent top quark rest frames and
the Björken x values of the inital-state partons [46]. No solutions are found for 16% of events,
both in the data and in the simulation. Events with no solutions are not used except in the
inclusive measurement of |Df`+`� |.
A comparison between data and simulation for the reconstructed tt system variables Mtt, ptt

T,
and ytt distributions is shown in Fig. 1, where the signal yield from the simulation has been
normalized to the number of background-subtracted signal events in data. The shapes in data
and simulation agree in all cases. A similar comparison for the angular distributions is shown
in Fig. 2, and the corresponding uncorrected asymmetry variables determined from the data
and the simulation are given in Table 3.

5 Unfolding the distributions
The observed angular distributions are distorted compared to the underlying distributions at
the parton level (for which predictions exist) by the acceptance of the detector, the efficiency of
the trigger and event selection, and the finite resolution of the measured quantities. To correct
the data for these effects, we apply an unfolding procedure that yields the corrected |Df`+`� |,
cos q?` , c1c2, and cos j distributions at the parton level.

In order to unfold the observed distributions it is necessary to choose an optimal binning


