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this talk + calorimeter testbeams

Focus on Liquid Argon Calorimetry
Four NSERC funded projects:

Hadronic Endcap Calorimeter
Hadronic Forward Calorimeter

Endcap Signal Cryogenic Feedthroughs

Front-End Board Electronics

Other Important Activities
Radiation Hardness Studies
Physics Studies

Event Filter Processor Farm
ATLAS Computing

Pixel Testing and Assembly
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The Large Hadron Collider at CERN

> L= 103 cm?/s (low luminosity)
1034 cm?/s (high luminosity)

» proton bunch spacing of 25 ns (40 MHz collision frequency)

Physics Goals: whatever TeV scale physics is there to be discovered

» Higgs boson » Extended gauge theories
* Supersymmetry « Compositeness

» Large extra dimensions * B Physics (oscillations, CP violation)
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The ATLAS Cavern, 1 Year Ago Today

15 ul16 Sat Jun 14 00:30:01 2003 T




115 Jura % [yl .Jur] 7 189:00:02 zo04

,’;: - _“';'l L

-----

Peter Krieger IPP/Toronto CAP Congress, Winnipeg 2004



EM Accordion
Calorimeters

Hadronic Tile '
Calorimeters

=
—
e
- T
o =
=

-
ey
-
.
=
-
T

Forward L Ar
Calorimeters

Hadronic LAr End Cap
Calorimeters

Peter Krieger IPP/Toronto CAP Congress, Winnipeg 2004 10



ATLAS Barrel Cryostat: Solenoid Insertion
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Feedthrough Installation and Testing Complete

Endcap A feedthrough installation completed Sept 2003

Endcap A warm cabling and electrical testing completed October 2003

Endcap A aII feedthroughs welded 26/09/03

TSR, .. L e
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ATLAS Canada responsibilties:

v All Switched Capacitor Array Controllers
v All other deep sub-micron chips

v’ gain-selectors

v clock fanout
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Liquid Argon FEB Electronics

H:

!

All chips have been
delivered and await
FEB construction:

To start ~ July 2004
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Module Production Completed

Coldtesting completed Fall 2003

HEC Wheel construction completed

Construction of special modules for combined testbeam completed

v
v
v
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Wheel Storage on /5764

Wheel Insertion into /7zap Lryosiar
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HEC Insertion Endcap C
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The Endcap Calorimeter System
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cryostat cold cover

<
o
o
N
O
o
2
c
=
-
(7))
(]
| 5.
(o]
c
(o]
o
a1
<
3

Peter Krieger IPP/Toronto




Forward Calorimeter Construction Status

v'FCal C integration into Endcap C cryostat scheduled for later this year
v'FCal A module coldtesting completed January 2004
v'FCal A final assembly scheduled for later this year

v'FCal ModuleO0 refurbishing for endcap combined testbeam finished Fall 2003
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> Calibration “crack” region (transition from EMEC/HEC to FCal: n =~ 3.2

v Important for understanding calorimeter intercalibrations (energy sharing)

v Important for dead-material corrections (tune MC using testbeam data)

<+ HEC/EMEC Combined Testbeam 2002
«» FCAL Calibration Testbheam 2003
+» HEC/EMEC/FCal Combined Testbeam 2004
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Window Limits
Placement:2.5° rotation, 100mm offset
Cryostat Rotation: 0°

Impact angle: 2.5°

Impact angles adjusted
to simulate beam from
Interaction point

?2,500

H1 cryostat in H6 beamline at CERN
e, -, 1 10-200 GeV from CERN SPS
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Evacuated “beam pipe”
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FCal Package for Calibration Testbeam




7 pigtails 5 pigtails 4 pigtails

4 regular SBs 2 regular SBs 4 regular SBs
3 special SBs 3 special SBs

FCALZ2 FCAL3
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FGall : Singie electron 200 GeV/c
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Accumulated over
multiple & events

FGal3
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Energy reconstruction for electrons

Electrons at Position 4L — EOpt method

133.1 GeV

I SR I S A DA A B I
o 2 4 & B 10 12 14
Cluster radius (cm)
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10GevYc, run3a16 20GeN s, run3gg2
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Beam particle selection criteria (here to eliminate pions) preliminary
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Analysis of pion results in progress
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Endcap Combined Testbeam HEC/EMEC/FCal

AN\

‘elm EndCap!

FCalll !

Intercalibration of endcap calorimeters

Corrections for energy losses in dead material (tune simulation to testbeam results)



EMEC+HEC+FCAL Setup Material studies
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Lifting Tool for Complete Setup

Lifting Tool for
HEC1 or HEC2

LAR—LEVEL

EMEC

FCAL

_—

FCAL Frame

Peter Krieger IPP/Toronto CAP Congress, Winnipeg 2004 53






Endcap Combined Testbeam Setup

simulated FCal i " £ B A REEE N e Front-End
coldtube wall ! -‘ > P s i e e B , \§ Crate

Cold Das o , 4 | feedthrough

Tailcatcher

H1 cryostat

FCal1, FCal2, EMEC Modules not visible
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— Radiation Studies
— ATLAS pixels

— ATLAS computing / Data challenges |‘| 3

* Detector integration / installation is proceeding well

 Testbeam programs have been very successful
— NIM draft of 2002 testbeam (HEC/EMEC) exists
— Analysis of FCal calibration testbeam data analysis continues
— Combined testbeam currently underway

...... and of course we all look forward to first data taking in 2007 !
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