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ATLAS Tile Calorimeter

The ATLAS Tile Calorimeter (TileCal) is the central hadronic calorimeter of the ATLAS experiment. It plays a crucial role in the B\ i =]
measurement of jets and missing transverse energy. WE Y | i ‘
* |tisasampling calorimeter formed by scintillating tiles as active medium and iron plates as absorbers. The calorimeteris  end-<ap (HEQ) —0

EXPERIMENT

2. Performance

High-momentum isolated muons are used to study the
electromagnetic scale, while hadronic response has been studied
with isolated hadrons.

* Calorimeter time resolution studied with multi-jet events.

2.2. Single particles and
muon response

* Cosmic muons are used to study the electromagnetic
scale and the
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o Two extended barrels (0.8 < |n| < 1.7) 2.1. Data quallty Good energy 1$H++++*_._F_._F++++ f
* Each barrel is segmented in 64 modules with equal A¢ = 0.1 width. TileCal is subdivided in three longitudinal sampling layers. * Performance in monitored online during data-taking. Offline response 08 {
* Tiles are read out by photomultiplier tubes (PMT) via wavelength shifting fibers. In each module, readout cells are defined detailed monitoring also done within two days after the stable run, uniformity in ¢. 061 =
grouping fibers from individual tiles to the same PMT. o - correcting calibration constants if needed. Non-uniformity in 7 04F -

* Most cells are read out by two PMTs. In total, TileCal has 5182 cells and around 10000 channels. barrel . S Problematic cells and channels that can affect physics analysis are hetter than 5%. 0'(2)5.. e

* Signal from each PMT is shaped, amplified in two gains (low and high gains) with a ratio 1:64 and digitized each 25 ns.
Amplitude and time are reconstructed using the Optimal Filtering technique.

masked.
* TileCal achieved 100% of data quality efficiency in 2015, 99.3% in
2016, 99.4% in 2017 and 100% In 2018.

* The ratio of energy measured by TileCal to the track
momentum (E /p) is used to evaluate uniformity and
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month-year at the end Of Run‘z.

o Minimum Bias System: monitors stability of full optical chain (cross-check with Cesium System). plGev] agree within 5%.
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Cesium scans taken few times per A ~Jul 15 Jan 16 Jul 16Dec 16Jul 17Dec 17Jul 18Deo 18 *  PMTs response variation due to three factors: i) up-drift when PMTs are in rest, ii) down-drift during high

year. Precision at the level of 0.3%. Date [month and year]

instantaneous luminosity period when PMTs are under stress, iii) partial recovery during technical stops.

3. Conclusions

* The Tile Calorimeter plays an important role in the ATLAS detector. Several calibration systems guarantee the

1.3. Cha rge InJECtlon _ 1'335 |A1|'LA|SF’|reIIr:1malryllll|||E 1 4 M N | mun BIaS (M B) SyStem stability of the cells response. They allow to control several parts of the readout chain and provide calibrating
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SyStem é 1:315 Aug 2015-Nov 2018 E interactions. S o \ T e oy i : The TileCal performance is checked with isolated hadrons and cosmic muons. During Run-2, the data quality
- Q 13- = *  PMT currents due to MB events are integrated over 10 ms % - P, O Delivered: 465 o o 3 efficiency exceeded 99.65%. The stability of the detector respons was better than 1%.
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