Measurement of Normalized Differential
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tt Production Cross-Section

Within the Standard Model (SM) the top quark
plays an important role:

» t-quark physics important test of SM

» sensitive to gluon PDF at high x

» sensitive to ISR/FSR

» tuning of theories and models

» new physics can be evident in top final states
The LHC 2012 data taking period:

» produced a large number of tt events, ~5M

» allows precision measurements of SM

> in a new energy regime Vs = 8 TeV

In this analysis, normalized differential cross
section is measured in the tt pair dilepton
decay channel.
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Normalized differential cross
section measured in:

» full phase space: t-quark and
tt pair properties

» visible phase space: lepton
and/or jet properties

Correlation _

Correct the measurement for Matrix it signal
migrations: events
» due to the finite experimental

resolution ; —1( nrJ j
Method 1do _1 Zi,inj (Ndata_Nbg)

ethod: G =5 —
» regularized unfolding dX AX €L
» to minimize global

bin-by-bin correlations .
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Leptons

» p,>20GeV s p.>30GeV
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b-jets
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t-quark directly not measurable — event
reconstruction.
Input: reconstructed /eptons, jets and E_"ss

» System underconstrained due to 2 v's
» BV = p(v) + py(v)
» m, =80.4 GeV
» m =m. = fixed
» m, varied in 1 GeV steps, in m,€[100,300]

» Prefer solutions with
» b-tagged jets

® [aia
B i Signal » most probable v spectrum
-tS[iEg;P:!Fop ]
=yf+::ati ee/p 0° CMS Preliminary, 12.2 fb' at Vs = 8 TeV
I:l'[zj";';_)ﬂ i :;; 351III|IIIIIIIIIIIIIIlIIII|IIII|IIII|IIII_
%ansmmm_ § "t Dilepton Combined i[gata
. = C it Signal ]
P 3 -ﬁDtiar —
x B B Single Top
g - I W+Jets ]
o 25— Bl Z/ Y — ee/pp]
S N EZ/y = ]
= - [_] Diboson
2:_ [ ]QcD Mullijal_:
151 -
1 2 ; p Lead. t ;
y' Uy T -
0.52— —
00_ 50 100 150 200 250 300 350 4;][1
Plots: pLe! [GeV]
’ Leadmg Iepton pT CMS Preliminary, 12.2 fb' at {s = 8 TeV
(tOp Ieft) 2 I | | | | I | 3
o Dil ' 1
> TOp quarky (tOp g L5 ilepton Combined it[;g?gnal
center) N =
» Leading top p; 10* Jets BB e
. EZ/y -1 7]
(right top) ] Diboson
. . . 10° ] QCD Multijet —=
» Jet multiplicity :
(right bottom) 0 ]
10

First CMS differential cross-section measurements at vs = 8 TeV
are shown as function of transverse momentum, (pseudo-)rapidity,

multiplicity (in different p_ thresholds) and invar

lant mass of the

final state lepton, lepton-pair, b-jet, top quark and tt system.

Results are compared to several predictions from MadGraph+Pythia,
POWHEG+Pythia, MC@NLO+Herwig and Approx. NNLO (when
available). The results as a function of jet multiplicities are also
compared to predictions from MadGraph with varied Q< scale and jet-

parton matching thresholds.
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Estimated independently in:
» each bin

» each distribution

» each channel

Global uncertainties cancel
out due to normalization.
Main uncertainties:

» Q% scale: 1-4%

» Matching: 1-3%

» JES: 1-3%
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Results show:

» good agreement with SM predictions

» t-quark distributions seem to prefer
Approx. NNLO predictions

* petter description of high jet
multiplicities by:
» MadGraph and POWHEG
(interfaced with PYTHIA)

» MadGraph with increased scales
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CMS TOP-PAS-12-028

https://cds.cern.ch/record/1523664

CMS TOP-PAS-12-041

https://cds.cern.ch/r

ecord/1547532
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