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Outline

• Performance of the ALICE electromagnetic calorimeter 
(EMCal/DCal) during Run 1 and 2 (2010-2018)
• The ALICE calorimeters upgrade projects commissioned at 

Run 3
• Commissioning of ATLAS electromagnetic calorimeter 

(LAr) for LHC Run 3
• Commissioning of ATLAS hadron calorimeter (TileCal) for 

LHC Run 3
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ALICE Calorimeters – physics goal

• The primary goal of ALICE is to investigate the properties of hot 
quark–gluon matter created in ultrarelativistic heavy-ion collisions
• In the central region, ALICE includes two electromagnetic 

calorimeter systems: 
• the PHOton Spectrometer (PHOS), designed to measure spectra and 

correlations of thermal and direct photons, and of neutral mesons via their 
decay into photon pairs: requires high granularity as well as excellent energy 
and position resolution

• the Electro Magnetic Calorimeter (EMCal), designed for the measurements of 
electrons from heavy-flavor hadron decays, the electromagnetic component 
of jets, and spectra of direct photons and neutral mesons: requires a larger 
acceptance but less stringent requirements on the energy and position 
resolution
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ALICE Calorimeters – basic geometry

arXiv:2209.04216
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• In the central region, ALICE includes two electromagnetic 
calorimeter systems: 

• PHOton Spectrometer (PHOS)

• Electro Magnetic Calorimeter
(EMCal), 



ALICE Calorimeters – data collection

• A brief list of data collected by ALICE calorimeters in 2010-2018
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ALICE Calorimeters – module design

• EMCal module contains 2✕2 optically isolated towers
• each tower is read out individually and spans a region of Dh ✕ Df ~ 

0.0143 ✕ 0.0143
• Each full-size SM is assembled from 12 ✕ 24 = 288 modules

arXiv:2209.04216
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ALICE Calorimeters – module design

• EMCal module contains 2✕2 optically isolated towers
• each tower is read out individually and spans a region of Dh ✕ Df ~ 

0.0143 ✕ 0.0143
• Each full-size SM is assembled from 12 ✕ 24 = 288 modules
• Each FEE card readout of 32 towers
• Scintillation photons collected by Avalanche Photo Diodes (APD) of 

5 ✕ 5 mm2 size in the 0.5 T magnetic field
• Both EMCal and DCal provide L0 and L1 trigger
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ALICE Calorimeters – photon reconstruction

• EMCal reconstructs photons by cluster shape, plus:

• isolated photons: isolation momentum

• decayed photon (pairs): invariant mass
• (2nd photon can also made by conversion pairs)

arXiv:2209.04216
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ALICE Calorimeters – physics performance

• Isolated photon:
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ALICE Calorimeters – physics performance

• Neutral mesons:
(note: the pairs of decay photons may hit the same tower(s) and 
requires cluster splitting)
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ALICE Calorimeters – physics performance

• Identify electrons

arXiv:2209.04216

11

Calorimeters at ALICE and ATLAS, status and plans



ALICE Calorimeters – physics performance

• Identify electrons
• And the data samples with the EMCal photon/electron trigger can 

also be used to enrich the sample of events containing heavy flavor 
(charm and beauty) hadrons

arXiv:2209.04216
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ALICE Calorimeters – physics performance

• And jet reconstruction

arXiv:2209.04216
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ALICE Calorimeters – FoCal upgrade
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ALICE Calorimeters – FoCal upgrade
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ALICE Calorimeters – FoCal upgrade
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ALICE Calorimeters – FoCal upgrade
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ALICE Calorimeters – Future plan
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ALICE Calorimeters – Future plan

• Calorimeters for ALICE 3, Run 5 and beyond (2035-)
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ATLAS Calorimeters – LAr module design

• Liquid argon calorimeter
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ATLAS Calorimeters – LAr module design

• Liquid argon calorimeter
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ATLAS Calorimeters – LAr Phase-I upgrade

• Liquid argon calorimeter
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ATLAS Calorimeters – LAr Phase-I upgrade

• Super cells
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ATLAS Calorimeters – LAr Phase-I upgrade
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• Electronics readout



ATLAS Calorimeters – LAr Phase-I upgrade

• Electronics readout
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ATLAS Calorimeters – LAr Phase-I upgrade

• LHC pilot run fall 2021
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ATLAS Calorimeters – LAr Phase-I upgrade

• beam splash
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ATLAS Calorimeters – TileCal module design

• Hadronic Tile Calorimeter
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ATLAS Calorimeters – TileCal module design

• Hadronic Tile Calorimeter
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ATLAS Calorimeters – TileCal calibration

• Hadronic Tile Calorimeter
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ATLAS Calorimeters – TileCal calibration

• Hadronic Tile Calorimeter
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ATLAS Calorimeters – TileCal performance

• Hadronic Tile Calorimeter
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ATLAS Calorimeters – TileCal upgrade schedule

• Hadronic Tile Calorimeter
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ATLAS Calorimeters – TileCal upgrade motivation
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ATLAS Calorimeters – TileCal upgrade items
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ATLAS Calorimeters – TileCal upgrade strategy
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ATLAS Calorimeters – TileCal upgrade readout
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ATLAS Calorimeters – TileCal upgrade readout
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ATLAS Calorimeters – TileCal upgrade testbeam
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ATLAS Calorimeters – TileCal upgrade testbeam
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ATLAS Calorimeters – TileCal upgrade testbeam
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Summary

• Calorimeters at the ALICE and ATLAS experiments performed well 
throughout Run 1 and Run 2
• Detailed operation and performance paper for Run 2 coming out

• Great physics output from all calorimeters: photon, hadron, 
charm/bottom, jet...
• Ready for Run 3: Many maintenance items taken care of over the 

long shutdown of last few years
• Exciting upgrades on the way: Run 3, Run 4, and beyond (2035-)
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