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dominant - both affect the reconstructed b-quark jet energy, and can therefore bias the boost
from the laboratory frame to the top quark center-of-momentum and thus the measurement
of q?` . For similar reasons, the same two uncertainties are large for Ac1c2 and Acos j, which
are also significantly affected by the top quark pT modeling uncertainty through its effect on
the spin correlations. For ACPV

P , the systematic uncertainties largely cancel (because of strong
anticorrelations between the results for positively and negatively charged leptons after the sign
of cos q?`� is inverted), and the remaining contributions are dominated by statistical uncertainty
in the simulation.

7 Results
7.1 Unfolded distributions

The background-subtracted, unfolded, and normalized-to-unit-area angular distributions for
the selected data events are shown in Fig. 3, along with the parton-level predictions obtained
with the MC@NLO event generator and NLO QCD plus electroweak corrections (NLO+EW)
calculations for tt production with and without spin correlations [4, 53].

Variable Data MC@NLO NLO+EW SM NLO+EW uncorr. fSM
ADf 0.094 ± 0.005 ± 0.012 0.113 ± 0.001 0.110 ± 0.009 0.202 ± 0.009 1.18 ± 0.18
Ac1c2 �0.069 ± 0.013 ± 0.016 �0.081 ± 0.001 �0.080 ± 0.004 0 0.87 ± 0.27
Acos j 0.102 ± 0.010 ± 0.014 0.114 ± 0.001 0.114 ± 0.006 0 0.90 ± 0.16
AP �0.011 ± 0.007 ± 0.029 0 0.002 ± 0.001 N/A N/A
ACPV

P �0.000 ± 0.006 ± 0.005 0 0 N/A N/A

Table 5: The inclusive asymmetry measurements obtained from the angular distributions un-
folded to the parton level and parton-level predictions from the MC@NLO simulation and from
NLO+EW calculations [4, 53]. For the data, the first uncertainty is statistical and the second
is systematic. For the simulated results, the uncertainties are statistical. The uncertainties in
the NLO+EW calculations come from varying the factorization and renormalization scales up
and down by a factor of two, which for Ac1c2 and Acos j are summed in quadrature with the
difference between the expanded and unexpanded predictions from [4].

The measured asymmetries, obtained from the angular distributions unfolded to the parton
level, are presented in Table 5. Correlations between the contents of different bins, introduced
by the unfolding process and from the systematic uncertainties, are accounted for in the cal-
culation of the uncertainties. The three measured asymmetries sensitive to spin correlations
are translated into estimates of fSM, the fraction of events with SM-like spin correlations, with
1 � fSM giving the fraction of uncorrelated events. These estimates are derived under the as-
sumption that the acceptance matrix for unfolding is independent of spin correlations, which
is found to give conservative estimates for the uncertainties on fSM.

The measured asymmetry values are consistent with the expectations of the SM. Using the rela-
tionships between the asymmetry variables and spin correlation coefficients given in Section 1,
we find Chel = 0.278 ± 0.084 and D = 0.205 ± 0.035. Similarly, the CP conserving and CP
violating components of the top quark polarization are found to be P = �0.022 ± 0.059 and
PCPV = �0.000 ± 0.017, respectively.

We also measure the dependencies of the asymmetry values on Mtt, |ytt|, and ptt
T, and the results

are shown in Fig. 4. The results are consistent with the MC@NLO predictions, and with the
SM NLO+EW predictions for the Mtt and |ytt| dependencies. No comparison is made with
NLO+EW predictions for the ptt

T dependencies, because the substantial effect of the parton


