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LHC and ATLAS

» The Large Hadron Collider (LHC) at
CERN is operating and taking data:

e In Dec. 2009, pp collision at
Vs =0.9TeV & 2.36 TeV

e From March till Nov. 2010, pp
collision at /s = 7 TeV

e From Nowv. till Dec. 2010, Pb Pb
collision /sy = 2.76 TeV

» ATLAS: A Toroidal LHC ApparatuS
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The ATLAS Calorimeter

» With the LHC running at high
|UminOSity the ATLAS Calorimeters Muon Detectors Tile Calorimeter Liguid Argon Calorimeter
will play a key role in many physics
measurements

» They are required to perform

accurate measurements of e, v, 7,
jets, and missing Et

» To minimize the impact of the )
pile-up on the physics performance
it is required to have “fast”
calorimeter response (< 50 ns) and
fine granularity

> High radiation resistance for a Toroid Magnets  Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker
period of at least 10 years

The ATLAS calorimetry consists of

e LAr Electromagnetic calorimeter (EM)

e LAr Hadronic end-cap calorimeter (HEC)
e LAr Forward calorimeter (FCAL)

e Barrel hadronic calorimeter (TileCal)
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LAr Electromagnetic Calorimeters: EM

» The LAr EM is a Pb/LAr sampling calorimeter with accordion geometry

» Cove rag e | T} | < 3 ¢ 2 Tile barrel Tile extended barrel

> |t consists of: = i

e 1 LAr EM Barrel (EMB): . A !
n| < 1.475 R
e 2 LAr EM End-Caps U slechomagneti

(EMECA, EMECC):
1.375 < |n| < 3.2

e A presampler PS: |n| < 1.8

7
LAr electromagnetic
barrel

e 173312 readout channels RS = T S——

e 98.5% channels
operational

e Design resolution:

o(E)/E =10%/+/E(GeV) ® 0.7%
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LAr HEC and FCAL Calorimeters

» The LAr HEC is a Cu/LAr sampling calorimeter with 4 longitudinal samplings

» Coverage: 1.5 < |n| < 3.2

» |t consists of: Had Tites
e 2 end-caps: HECA, HECC |

4 wheels, 4 x 32 modules

5632 readout channels

99.9% operational

An x A¢pof 0.1 x 0.1 and
0.2 x0.2forn > 2.5

° Colql electroniqs | g\\—v:\— S b LI
Design resolution: = /% : fmm T
— (o) o) ' i | Rt " riyosiat
oc(E)/E =50%/+/E(GeV) ® 3% | =
> The LAr FCAL is a Cu/W-LAr o f]
sampling calorimeter
» Coverage: 3.1 < |n| < 4.9

e 3524 readout channels
e 100% operational
e Design resolution:

—_ o 0
& o(E)/E =100%/+/E(GeV) & 7%
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The Barrel Hadronic Calorimeter

» The Atlas TileCal is a sampling calorimeter using iron/plastic scintillators tiles
» Light transported through wavelength shifting optical fibers to photomultipliers

» Coverage |n| < 1.7
» |t consists of:

L

LANCK-CESELLS

= 1. Barillari

e 2 long barrel partitions: LBA,
LBC

e 2 extended barrel partitions:
EBA, EBC

e Total 4 x 64 modulesin ¢

e Granularity An x Ag¢ of
0.1 x 0.1 and 0.2 x 0.1 in last
radial layer

e Total 5182 cells
e 97.1% cell operational

e 256 front-end electronics:
Super Drawers (SD)

e 256 Low Voltage PS
e Design resolution:

Tile barrel Tile extended barrel
1

LAr hadronic

end-cap (HEC)

SN

LAr eleciromagnetic
barrel

o(E)/E = 50%/+/E(GeV) & 3%
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LAr Signal Reconstruction

» FEB: signal amplification and
""" ?"ée'aééui;;é&e'c?c')"TBR&""""""""‘:'"""'n?w'vo'rk"'""?' shaping (except HEC) at 40 MHz
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LAr Calibration Stability
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TileCal Calibration

» EM scale calibration:

e Set with a beam of electrons on 11% of the modules and propagated to all
the others with the calibration systems

» 3 calibration systems:

o 137Cesium : allow to equalize cell response (precision 0.3%)
e Laser : Monitor the PMT gain, and the timing of channels

e Chargeinjection : ADC counts to pC monitoring, stability in time better
than 0.1%

e Used cosmics in the cavern to validate the EM scale set at test beam

» Each calibration proved stability well below 1%

particles > Tile > PMT »| Readout
v scintillators v vl electronics
Cs source 4Laser Charge
injection
A arXiv:1007.5423v2 [physics.ir~ ~¢+
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Jet Physics

» Jet cross-section is well
described over 5 orders of
magnitude.
e Uncertainty is 30 — 40%
e Dominated by Jet Energy
Scale (known at 7%, final
aim is to achieve 1%)
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Dijet Asymmetry

50

: E [GeV] AT LAS

Run: 169045
Event: 1914004
Date: 2010-11-12
Time: 04:11:44 CET

607 P [GeV]

Event display of a highly asymmetric dijet event in lead ions collisions at LHC.
One jet with E+ > 100 GeV, no evident recoiling jet, no significant missing Et ,
and high energy calorimeter cell deposits distributed over a wide azimutal region.

_ arXiv:1011.6182v1 [hep-ex
N [hep-ex]
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Calorimetry Upgrade for sLHC
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Total ionising dose per year calculated by the GCALOR software package
» FCal upgrade:
e For instantaneous luminosities above 103*cm—2s~!: ion build-up,
space-charge effects, high voltage drops leading to inefficient charge

collection, etc. etc. these are all the causes of the FCal degradation
» LAr (EM+HEC) and TileCal upgrade:

e Readout electronics, e.g. the cold electronics for the HEC need to be

replaced
» Lol in preparation
(I//;(“\|

‘inﬁ
\ / = 1. Barillari 4th Annual Workshop of the Helmholtz Alliance Dresden 1-3 Dec. 2010 13

Apdysit



Conclusions

» The ATLAS Calorimeter is acquiring data efficiently

» |ts good performance has a key role in many ATLAS physics results
already published or in preparation

» This is the result of a long effort of many people
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