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Abstract

Normalized differential cross sections for top quark pair production are measured in the dilepton decay
channels in proton-proton collisions at a center-of-mass energy of 13 TeV. The measurements are
performed with data corresponding to an integrated luminosity of 2.2 fb−1 using the CMS detector at
the LHC. The cross sections are measured differentially as a function of the kinematic properties of the
leptons, jets from bottom quark hadronization, top quarks, and top quark pairs at the particle and parton
levels. The results are compared to several Monte Carlo generators that implement calculations up to
next-to-leading order in perturbative quantum chromodynamics interfaced with parton showering, and
also to fixed-order theoretical calculations of top quark pair production up to next-to-next-to-leading
order.
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ments are performed with data corresponding to an integrated luminosity of 2.2 fb−1 using the
CMS detector at the LHC. The cross sections are measured differentially as a function of the kine-
matic properties of the leptons, jets from bottom quark hadronization, top quarks, and top quark
pairs at the particle and parton levels. The results are compared to several Monte Carlo generators
that implement calculations up to next-to-leading order in perturbative quantum chromodynamics
interfaced with parton showering, and also to fixed-order theoretical calculations of top quark pair
production up to next-to-next-to-leading order.
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1. Introduction

Normalized differential cross sections for top quark pair production are measured at particle
and parton levels in the dilepton decay channel in proton-proton collisions at a center-of-mass en-
ergy of 13 TeV using the CMS experiment [1]. The measurement is made with Run II data recorded
in 2015 by the CMS detector corresponding to an integrated luminosity of 2.2 fb−1. Simulation
data samples are generated by POWHEG, MG5_aMC@NLO and MADGRAPH, showered with
either PYTHIA8 or HERWIG++.

2. Normalized differential cross section measurement

Normalized differential tt̄ cross sections are measured as a function of kinematic variables,
1
σ

dσ

dX , where σ is the total cross section and X represents a variable such as pT , rapidity, mass, and
∆φ of leptons, top quark and tt̄ system. The correction for detector efficiencies, acceptances, and
migrations is performed, and the results at particle level are summarized in Figure 1.
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Figure 1: The error bars on data indicate total (combined statistical and systematic) uncertainties, while
the dark shaded band shows the statistical uncertainty. The measurements are compared to MC predictions.
Figures are taken from [2].

3. Conclusions

Normalized differential cross sections of top quark pair production in the dilepton decay chan-
nel are measured at particle and parton levels with respect to the leptons, b jets, top quarks, and top
quark pairs. The measurements are found to be in agreement with the standard model predictions.
More details can be found in [2].
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