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Photomultiplier

vvvvvv | | = Central hadronic calorimeter:
SR —) | T sampling, steel and plastic

Wave-length shifting fiber scintillator with

e Read out by photomultiplier

Scintillator Steel tubes (PMTS)

e Tiles orthogonal to radius

e T[ransverse segmentation:
AnXAe ~ 0.1 (0.2) X 0.1 In the
iInner (outer) layers

e 3-fold radial segmentation

e Hadron energy resolution:
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= Jets, isolated hadrons,
hadronically decaying taus, missing
transverse energy, contribution to

calorimetric trigger
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Laser light Charge injection (CIS)

HGSIGAN 137Cs source

0(10,000) PMTs, 2 for each cell % 3-in-1 front-end board m' _
. orrecte
= 1 readout channel per PMT 1. Dual-gain amplification + sha_lping Cis Q s CL:‘“ prated
e Front-end* = Shaped signal to the 2. Output to analog adder for trigger
ADCs: sampling @ 40 MHz 3. Current integrator for calibration

ISOIated muons : N ATLAS Preliminary —

e Digital waveform (7 samples) retrieved : —— _ B e LAGMRIOr e N ol
from on-board pipeline if triggered * ¥ Optlgnal filtering fit algorl;[hm i Pythia8
(Level1) = Sent off-detector e 1o b 1 e From tracks in

e Waveform analysis** = Cell amplitude e~ A== reconstructed W—uv
and time stored for analysis e From beamtest data e Figure of merit: energy

loss per unit length

Compared to standard i n2 Jma as {ns Jne a7 {1 [
ionisation (MIP) = TR
Calibration of the e.m.
scale cell-by-cell,
across the entire
calorimeter volume

Cell timing performance “L e Estimated from cell time wrt global event
time in p.>20 GeV/c multi-jet events

e Figure of merit: time resolution e Corrections with laser calibration data

o Cell time distribution = gaussian
sigma

o Decrease with cell energy expected
due to statistical error o< 1/4/E and
electronic noise o< 1/E

o EB cells have larger cross section =

worse resolution
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ATLAS Preliminary
Tile Calorimeter —5- RMS
Vs=13.6 TeV, 2023 —e- Gaussian o

g ow-gain Run 3 operations

po =0.2719 £ 0.0003 p0 = 0.388 + 0.000

Evolution of Masked Channels and Cells ATLAS Preliminary
2026-01-27 Tile Calorimeter
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: : (0.75%)

P~ 1.8752 + 0.0003 p1= 0.000 £ 0.154 In pp COIIISIOnS

p. = 1.6249 £ 0.0004 p_=18.238 + 0.019

: : e 319 fb' delivered by LHC
= 301 fb™ recorded by
ATLAS

e Tile Calorimeter efficiency

Cell time resolution [ns]

Masked Cells
(0.12%)

e Better time alignment and resolution = better
performance of

o The optimal filtering algorithm™**

o Time-of-flight measurement
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|solated Charged hadrons <1 | Calorimetric clusters compatible with
the projection of good isolated tracks

average)

From pp data with p ~ 0.05 R P Ep—— 2026 maintenance

e Figure of merit: average ratio between 4 Data 2023 o eams
o E total energy of the calorimetric clusters of T DHAEE® ipmgedi) e Intervention on Tile
o p from the projected track (from the Inner . EME 0 Calorimeter

7] < 0.7

Tracker)

Also
o Small contribution by electromagnetic e Successful
calorimeter = excluding primary e* and y maintenance on 20
o Here only tracks fully contained in LB 05| 24 5yst-tnoertaity e modules
partitions (results in EB region is similar)

modules between
January 6" and 16%"
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Ratio generally <1 < Tile Calorimeter is not oY for the 2026 run!

compensated 4 5 6 78910 20 \ d 0y '

All Tile Calorimeter public plots from collision data are available at https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TileCaloPublicResults
Further information on Tile Calorimeter is available in ATLAS Collaboration, “Operation and performance of the ATLAS tile calorimeter in LHC Run 2” Eur. Phys. J. C 84, 1313 (2024
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