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The ATLAS Tile Calorimeter

e The Tile-Calorimeter (TileCal) is a sampling
calorimeter which forms the central region of the

Hadronic calorimeter of ATLAS;

e Tilecal is responsible for the measurement of jet-
and missing-energy, jet substructure, and trigger-
ing (including muon information);

e Modular 256 wedge shaped modules arranged
azimuthally around the beam axis make up Tile-
Cal. An individual module consists of alternating
steel (absorber) tiles and plastic scintillating (Ac-
tive media) tiles with a Super Drawer (SD) hous-
ing the Front-End (FE) electronics inside the Tile
Module.

e Particles produce light when passing through
the tiles.This light is then transmitted to Photo-
Multiplier Tubes (PMTs) located in SDs via wave-
length shifting fibres.

PMTs convert light to electric signals.

Front-End electroNICS (FENICS) boards per-
form signal shaping and amplification;

Mainboard receives analogue data and converts
it to digital data which is then sent to the Daugh-
terboard;

Daughterboard responsible for Data collection,
formatting transmission to the Back-End and

clock and command distribution to the Front-
End.

Low-Voltage Power Supply (LVPS) provides
power to the FE electronics while also monitoring
critical values such as its operating temperature
and output voltages;

High-Voltage (HV) Power Supply The Tile
high voltage power control system supplies HV to
the 10,000 PMTs in the system, control the volt-
age for each tube and monitor the applied voltage.
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HL-LHC Tilecal Front-End TileCal and the HL-LHC

The start of the operation of HL-LHC is
planned for 2027 with foreseen integrated lumi-
nosity of 4000 fb—1;

TileCal must be upgraded to allow for contin-
ued high performance in the new HL-LHC envi-
ronment.

A summary of the TileCal HL-LHC upgrade:

Readout, Front and Back end electronics
are to be upgraded;

Active dividers are replacing passive dividers to
provide better linearity for the HL-LHC;

10% of PMTs to be Replaced in the most ex-
posed regions;

Mechanical alterations to the Super-Drawers
structure;

The High Voltage system is being upgraded
to provide HV to PMTs with greater temperature

and voltage stability, as well as remote/internal
control;

Detector signals B

e Inm Bock-ond electromice e The Low-Voltage system is undergoing exten-
sive upgrades;
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e The Calibration systems are being upgraded
with improvements to the stability and safety of
the Cesium system as well as the Laser system
receiving upgraded electronics and optical com-
ponents;

Fig. 2 HL-LHC Tilecal Front-end electronics.

Performance during Run-11
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Fig. 6 Deposition of energy in TileCal cells for 0.9 and 13
TeV 2015 collision data, Minimum Bias MC, and randomly
triggered events.
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Fig.3 The 3-Stage LV system.
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