OF SCIENCE

Mean Charge Multiplicity and Transverse Structure
of Hadronic Jets in pp Collisions at 7 TeV

N.Lychkovskaya*on behalf of the CMS Collaboration
I'TEP, Moscow
E-mail: Nat al i a. Lychkovskaya@ern. ch

We present a study of the jet transverse structure based $mkaintegrated luminosity sample

collected by the CMS experiment from pp collisions,& = 7 TeV. The jet transverse structure
is measured using the second moment of the charged hadnsnérae jet profile. A comparison
with predictions from different Monte Carlo generatorsisgented.

35th International Conference of High Energy Physics - ICHEP2010,
July 22-28, 2010
Paris France

*Speaker.

(© Copyright owned by the author(s) under the terms of the @@&ommons Attribution-NonCommercial-ShareAlike Licen http://pos.sissa.it/



ViCal T Ul lal Yo ividiupiivity aliu 11 al lovel o al ULLlUl © Ul T1adl Uil JClo 1 Jp LUlllalvlicoat 1 1SV

N.Lychkovskaya

1. Introduction

High energy partons (quarks and gluons) produced in harcbhambllisions are fragmented
into hadrons and, thus, detected as bunches of high eneriglgmclustered into jets. In hadron-
hadron collisions the jet shape provides a good test foemifft models of the hadronization.
The current models of hadronisation (string scheme and Itlgtec model [1]) are implemented
in PYTHIA [2] and HERWIG++ [3] Monte Carlo generators. The GMiletector is described
elsewere [4]. This note is devoted to the analysis of the nebarge multiplicity and the jet trans-
verse structure with a 78 nb integrated luminosity sample of proton-proton collisioesorded
by the CMS detector at @s=7 TeV.

2. Jet observables

The following observables are used to characterize thetsii of jets [5]: N, and <5R2>.
The charged particle multiplicity in a jeNg, is defined by the JetPlusTrack (JPT) algorithm [6].
The charged particle transverse jet shape variable wasgeddn [7]:(6R?) = (8¢?) +(dn?).
The averages are defined as second moments using the temsw@nentgr; of charged particles
associated to a jet by the JPT algorithm:

(8¢")= Y (@-@?pri/3 pri (0n%)= 3 (m—nc)* pri/ y pri  (2.1)

i€jet i€jet i€jet icjet

Here the meang: andnc are defined as

@w=(@)=7% @-pri/y pri nc=(n)= 3 ni-pri/ Yy pri (2.2)

icjet i€jet i€jet i€jet

3. Charged Particle Momenta in Jets

Jets are reconstructed from calorimeter towers using ttixarmclustering algorithm (R=0.5) [8]
and corrected through the JPT algorithm [6] for the respomsharged tracks as measured by the
tracker. Tracks withpr ¢n > 0.5 GeV as selected by the JPT algorithm are used. The datacwe sh
for a dijet sample of & x 10° events with a leading (second leading) jgt > 20 (10) GeV and
In| < 1. Jets withpr > 20 GeV andn| < 1 are included in the figures.

The sensitivity to parton radiation of the mean charged@annultiplicity N, and the charged
particle transverse jet sha@é?? is illustrated in Fig. 1 with a Monte Carlo (MC) simulation of
QCD processes. The events are generated using Pythia6easdlgect to a detailed Monte Carlo
simulation of the CMS detector and the same reconstruchiani$ used for data.

Figure 2 shows the measured averagebl@fand 6R? as a function ofp#‘*. Systematic un-
certainties include a variation of the jet energy scale iwithe quoted uncertainty of 5% for JPT
jets.

4. Conclusions

The charged particle multiplicity within jets, the transsejet shape for charged particles have
been measured at CMS using a first data set correspondingritegrated luminosity of 78 ni3.
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Figure 1. SimulatedNy, (left) anddR? (right) as a function of the jgprcorrected with the JPT algorithm
for quark, gluon and all jets for a dijet sample using the PYAlBvent generator.
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Figure2: Ng, (left) anddR? (right) as function of JPT corrected jpt for a dijet sample. Data (cross sym-
bols) are shown with statistical error bars and a band degetistematic errors. Also shown are predictions
based on the PYTHIA 6.401 tune D6T (filled histogram) and HEQ\R.2.0 (solid line).

In the pt range accessible at the moment, the measured data arebddsiyi the leading order
QCD Pythia and Herwig predictions within the uncertaintytted measurement represented by the
pink band in Fig. 2. At low jet transverse momentum @t < 50 GeV) the predicted transverse
jet shape as measured from charged particles differs frermtasured data, with Pythia 6.401 and
tune D6T predicting too narrow and Herwig 2.2.0 predictiog broad jets.
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