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Introduction Analysed data

The ATLAS [1] is a general-purpose detector at the Large Hadron Collider (LHC) [2] designed
to reconstruct events from colliding hadrons.

The Tile Calorimeter (TileCal) is the central hadronic calorimeter system of the ATLAS
detector and provides essential input to the identification of hadronic jets and measurement
of their energy and direction.

The calibration and monitoring of the calorimeter response is of main importance for the

reconstruction of hadronic jets with the ATLAS detector. * The data is compared to simulated events generated using Pythia
The performance of the TileCal system can be probed via measurement of the response to 8.186 [3] with the A14 tune [4] and the NNPDF23 LO parton
single isolated charged hadrons. distribution function set [5].

= LHC proton-proton collision data at Vs = 13 TeV collected in 2017
= Special runs

= Negligible number of additional proton-proton interactions in
the same and neighboring bunch crossings (pile-up).
= Integrated luminosity of 144.9 pb™.

Tile Calorimeter Calorimeter response

= The TileCal is a sampling calorimeter consisting of steel as absorber and plastic scintillators The calorimeter response is determined as the ratio of the
as active medium energy deposited in the calorimeter (E) divided by the

= The scintillators are read-out by the wavelength shifting fibres coupled to the momentt.Jm m.easured n thf* ATLAS Inner Detector (p).
photomultiplier tubes The particles in the analysis have a momentum below 30 GeV

=> precision of the measurement is dominated by the energy
resolution.

The energy is reconstructed from topological clusters matched
to a track in a cone of AR < 0.2.

Reconstructed energy is calibrated at EM scale.
Track selection:
= Required to pass minimum quality criteria
= p>2GeV
= No other tracks within a cone of AR < 0.4
= Energy deposited in the electromagnetic calorimeter
< 1 GeV
= The fraction of energy deposited in the Tile Calorimeter
ETile/ETotal >0.7

ATLAS detector

LAr hadronic
end-cap (HEC)

LAr electromagnetic &
end-cap (EMEC) ———— _

LAr electromagnetic

barrel
LAr forward (FCal)

Results
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The average of the E/p distribution is 0.5896 * 0.0001 (0.593 £ 0.001) for data (simulation), only including statistical uncertainty.

= The average of the E/p <1 is expected due to non-compensating nature of TileCal.

The simulation slightly overestimates the energy measured in the TileCal in central region (|n| < 0.7).

= Similar results are obtained using charged pions from W= — r=(— 7¥v,)v, events [6].

The data/MC differences in the |n| ~ 1.5 region is due to crack scintillators and worse dead material knowledge in this region.

Systematic uncertainty on the ratio covers effects due to contamination from neutral particles and energy mis-measurements due to energy loss in the dead material

in front of the calorimeter.
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