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The ATLAS Detector at the LHC
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The ATLAS LAr and Tile Calorimeters

Tile barrel Tile extended barrel
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ATLAS EM Accordion Calorimeter

Electromagnetic Barrel (EMB) Electromagnetic Endcap (EMEC)
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ATLAS Electromagnetic Barrel Calorimeter

In| < 1.475

Cu/kapton electrode

Honeycomb spacer

Stainless-steel-clad
Pb absorber plates

Detector design dictated by physics goals (high energy EM final states)
eg. H >y, H' > ZZ > 4e, W' > ev,Z' — ee
Accordion structure chosen to ensure azimuthal uniformity (no cracks)

Liquid argon chosen for radiation hardness and speed
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Electromagnetlc Barrel Calorlmeter
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ATLAS Barrel Cryostat (October 2004)
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Barrel Toroids Ready for Barrel Calorimeter
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Calorimeter move to z=0 taking place today (Oct 26, 2005)
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Installation of LAr Cryogenics
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The ATLAS Endcap Liquid Argon Calorimeter

Hadronic Endcap Calorimeter

Cryogenic
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Electromagnetic
Endcap Calorimeter
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ATLAS Hadronic Endcap Calorimeter

LAr-Cu sampling calorimeter
covering 1.5<n <3.2

% HEC Module Structure
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Endcap Calorimeter Insertion into Cryostat
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3.2-4.9)

The FCal Calorimeter (n

Number of

matrix and rods are part of the

detector ‘absorber’ and are
composed of the same material

..ooooo_uoo
DDDDDDODDDDDDODDA
. EeetEE R
e e e
afcEuEeEnkntotaly

[ )= D=l =t |

L D D] ] e il B

L el el D D
oZ20P08n8nlaR

(Tuury Jg

0
S
S
~
©
N
kS,
@)
Q
9
e
o
=
o)
=)
o
7))
w
Z
LLl
LLl
LL

Peter Krieger, University of Toronto




FCal2/3 Structure and Assembled Module
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Tungsten Rod
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Forward Calorimeter Assembly

FCal support tube
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Forward Calorimeter Installation
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Forward Calorimeter Insertion
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Endcap Cryostat Move To LHC Point 1
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Liquid Argon Front-End Electronics
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Common readout electronics for all LAr Calorimetry

except for cold (GaAs) preamplifier for Hadronic Endcap Calorimeter

Installation and testing of Front-End Crates
currently underway in ATLAS cavern
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LAr Bipolar Signal Pulse Shaping
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Pulse shape sampled every 25 ns Optimal shaping time is an
( eg. once / bunch crossing) optimization problem.
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Electronic Calibration

— Calibration pulse: exponential
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tins, e Procedure differs for different HEC, EM, FCal
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LAr Calorimeter Testbeam Summary

> Barrel Combined Testbeam (2004) (Combined Barrel Response)
Testbeams have served multiple purposes:

» QC/QA during detector construction

> Initial energy scale calibration: detector resolution, linearity
> Investigation of crack/dead material effects

> Exercise ATLAS electronics chain

> Tests of online/offline monitoring/reconstruction software
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Calorimeter Commissioning Plans

» Commissioning/integration of trigger/DAQ system

» Data taking with cosmic ray events begins in early 2006
> LAr Barrel (early 20006)
» LAr Endcaps (summer 2006)

» Commissioning with single-beams in 2007

» Commissioning with colliding beams in 2007
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EM Endcap

EM Barrel

Tile Barrel

Peter Krieger, University of Toronto

— % — FCAL
= — = 2003 H6
, FCAL
=== ]
Hadronic Forward | L 1|
Endcap
Tile Extended
Barrel E}
IEEE NSS Puerto Rico, Oct 26, 2005 28



Barrel Combined Testbeam (ATLAS Full Slice)

Calorimeter component:
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Forward cone ~ projective.
Dead material

Same region is overlap of HEC
and EMEC: loss of response
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EMEC+HEC+FCAL Setup Material studies

Cold tailcatcher
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HEC/EMEC Combined Testbeam (2002)
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