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1. Introduction

In a typical jet produced in proton-proton collisions, ab60% of the jet energy is carried
by charged hadrons (mostiyt). Photons produced in the? — yy decay carry another 25%,
while the remaining 15% is carried by neutral hadrons (nyasgutrons andk?). The response of
the ATLAS calorimeter to charged hadrons has been measugiad isolated tracks produced in
\/s=7 TeV proton proton collisions. The resulting uncertairiggether with that estimated for
photon and neutral hadrons response, has been propagaibtiito the estimated uncertainty on
the calorimeter jet energy scale.

2. Measurement of the Calorimeter Response to Charged Hadrons

High quality tracks have been selected using the ATLAS SGiTRirel detector [1]. The track
selection is based mainly on the number of hits in the sillegers and on the estimated transverse
and longitudinal impact parameter with respect to the ifiedtprimary vertex of the interaction
[2]. The selected track impact point at the calorimeteraeP is determined taking into account
the 2 T solenoidal magnetic field present in the ATLAS inndged®r. An isolation criteria based
on the angular distance with respect to the estimated ingaants of any other track in the event
is applied ARTN = | /An2 + Ag? > 0.4).

A cone with radius angl&R = 0.2 is opened around the track impact pdht The energy
associated to the tradk is measured, and its rat®/ p with the track momentunp (measured by
the inner detector) is computed.

The mean respons@ /p) is compared with the Monte Carlo predictions in Figure 1. The
prediction agrees well with the data. Deviations at a lefeb% are observed for the largest
momentum bin investigated. Similar results have been oéthalso in other detector regions.
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Figure 1: Left: the mean respong&/p) as a function of the track momenturin the central region of the
detector. Right: total calorimeter uncertainty on the jetrgy scale for jets reconstructed with the dati-
algorithm R = 0.4) in the range @ < |n| < 0.3 as function of the transverse jet momentum.

1The ATLAS reference system is a cartesian right-handeddioate system, with the nominal collision point at the
origin. The azimuthal angleg) is measured around the beam axis, and the polar ghgleneasured with respect to
the z-axis. The pseudorapidity is defined@s= —In(tanf6/2) and pr is the track momentum transverse to the beam
direction.
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3. Calorimeter Jet Energy Scale Uncertainty Estimation

The analysis is performed with inclusive di-jet Monte Caglents simulated with Pythia.
The jet energy is first decomposed into the energy of the itoast particles of the jet. The
uncertainty on the jet energy scale is then determined byoteing the uncertainty on the single
particle response with the jet particle composition. Twdhnods have been implemented to define
the particles that are used as input for the calculation efuihcertainty of the jet energy scale.
The first method, called “jet decomposition” starts fromarstructed Monte Carlo simulated jets
and identifies, using Geant4 truth information, all the iphe$s produced by the event generator
that deposit energy in calorimeter cells belonging to theTbe second method, called “response
convolution” uses directly the particles produced by thent\generator. Particles belonging to the
particle jets are convolved with the single particle regmoand the associated uncertainties.

The uncertainty is evaluated for jets with 20 Ge\pr <1 TeV and|n| < 0.8. The response
uncertainties used for the different particles are:

e Charged hadrons: the MC/DATA ratio of tE /p) measurement shown in Figure 1 (left) is
used for particle momenta below 220 GeV. Test beam results have been used for higher
momenta. The response uncertainty is about 1%.

e Photons fromm® — yy: the uncertainty is set by knowledge of the absolute caleiém
energy scale (known at about 3% level [3]).

e Neutral hadrons: due to the lack of experimental conssdimt momenta below 10 GeV, a
conservative uncertainty of 20% is assumed.

The results are shown in Figure 1 (right) for both the jet degosition and the response
convolution method. The total jet calorimeter uncertaistgstimated to be about-34%, and it is
dominated by the assumed uncertainty on neutral hadrons.

4. Conclusions

The ATLAS calorimeter response to single hadrons has beasuned using proton proton
collisions at\/s= 7 TeV. It is reproduced by the simulation within 5%. The umaities on the
single particle response have been propagated to jets tignlylonte Carlo information. The
global calorimeter jet energy scale uncertainty is estahab be 3-4%.
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