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First measurement Production To eliminate the large backgounds from non-top standard model processes, at least one top quark is required to decay leptonically. In addition
The presented results are the first measurements of normalised At a production cross section of 165 pb (NNLO,__,,) about 190 the selection makes use of the jets from the b quarks and the missing transverse energy from the neutrino.
differential cross sections in top-quark pairs at 7 TeV: thousand top quark pairs have been produced in the analysed . . . ,
dataset of 1.14/fb, mainly by gluon-gluon fusion. The LO diagrams Main non-top backgrounds are W+jets (I+jets) and Drell-Yan (dileptons) events.
pr(D, n(D), pTUD, m(ID) are shown here: ; ;
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Analysis overview 9(p2) —— t(p1) * simple secondary vertex algorithm + Atleast 1 b tag (Track counting algorithm)
v Use lepton+jets and dilepton channels * Kinematic fit + Kinematic reconstruction of an underconstrained system
. . . . » Fixe mass to 80.4 Ge + fully reconstruct the even
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Compare to theory based on a minimum 2 steps from 100 to 300 GeV . n? reconstruction
v MC Generators: compare to MadGraph, MC@NLO, POWHEG + take 39|Ut'°” with most b tags, o oth_e_r top
v' Theory predictions: Decay then with most probable E(v) quantities needed
» Top quarks decay into a b quark and "
pp->(t at LHC  §7=7TeV m=I73 Gev _a W boson. The Ws decay further 8 ?g 2 ° CMS Preliminary, 1.14 5" at\'s=7 TeV CMS Preliminary, 1.14 f6' at\'s=7 TeV CMS Preliminary, 1.14 b at\'s=7 TeV CMS Preliminary, 1.14 b at\'s=7 TeV
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Systematic uncertainties

Systematic uncertainties of the measurement arise from detector effects as well as
theoretical uncertainties. Each systematic is investigated separately and determined

Cross section calculation

In each bin of the measurement, the finite experimental resolution can cause migrations
across bin boundaries from the bin in which an event was generated to the bin in which
it was reconstructed. The binning is chosen such that the purity (migration into a bin)

Background determination

The main background in the dilepton ee and uu channels is from Drell-Yan events. It is
determined in a data-driven way from the events in the Z mass peak (76 GeV to 106 GeV):

uw,loose individually in each bin of each measurement by varying the corresponding input source
N i _ l . (Nll _o05N* & ) Kk = v and stability (migration out of a bin) are above 50%. To correct for the migration, a bin- within its uncertainty. The cross section result is then recalculated and the differences to
out out/in\''in "7 in T[] Uy neeloose by-bin efficiency is calculated using MadGraph taking into account the signal efficiency the nominal result are added in quadrature.
i i % and the unfolding corrections. The cross section is then calculated as:

By normalising the differential cross section to the integrated cross section, all flat

Number of expected|| Number of events Lepton reconstruction efficiency o' cross sectioninbini o integrated cross section
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background events || inside Z peak region correction factor to take the difference 1do' 1 Np,, — Ngg A width of bin i Npq¢q data events in bin i systematics such as the luminosity cancel out. Other uncertainties are reduced
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between muons and electrons into account cdX o AlLéeL ¢l efficiency in bin i N, . background events in bin i
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Ratio from MC:
Events outside Z peak over
events inside the peak region

Number of events in the
eu channel — inside the
Z mass peak

For the top quark system invariant mass measurement in the dilepton channels the
unfolding is done using Singular Value Decomposition (also based on MadGraph). In

In the dilepton do/dm, measurement also the QCD background is estimated from data
using loosely isolated leptons.
In lepton+jets, all background contributions are taken from simulation.

SVD, a full covariance matrix is used to account for all correlations between bins.
Regularisation is used to suppress non-significant components. Comparisons between
bin-by-bin and SVD unfolding have produced similar results.

Dominant uncertainties
v Jet energy scale

v' Lepton selection

v’ b tagging

v" model uncertainties

Results

Why measure many observables?

v’ check description of data by QCD predictions
Results from CMS-PAS-TOP-11-013 v radiation and higher order corrections (tt p;)
) v" new physics (e.g. in tt mass spectrum)
Lepton + jets channel v PDF constraints, high-x gluon (e.g. tt rapidity
distribution)
CMS Preliminary, 1.14 fb' at\'s=7 TeV CMS Preliminary, 1.14 fi5' at\'s=7 TeV CMS Preliminary, 1.14 fi5' at\'s=7 TeV CMS Preliminary, 1.14 f5' at\'s=7 TeV CMS Preliminary, 1.14 f5' at\'s=7 TeV v' top quark production is background to BSM
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