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ALICE - A Large lon Collider Experiment — at LHC
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The ALICE Time Projection Chamber

in numbers

Most challenging TPC ever built Central HV electrode

Total drift time

2x18 Inner . 92 s
Readout | o) |
Chambers =
2x18 Outer
Readout
Chambers

Gas:

90 m3 of Ne-CO,-N, (90 - 10 - 5)

557568 readout pads low diffusion (“cold gas”)
1000 samples in time direction drift velocity non saturated

temp. stability of 0.1K required



Commissioning

Milestones

Further
improvements

transport to experimental
area

ITS integration
commissioning of one
readout side with final
services
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Detector operation

Complex cooling system to equalise TPC temp.

About 60 adjustable cooling circuits
cooling of ROC bodies and RR

FEE enveloped in copper plates (= 27kW)
thermal screens towards ITS and TRD

Detector Control System (DCS)

TPC completely steerable from DCS
successful integration into the overall
Experiment Control System

Drift Voltage system & Readout chambers

stable operation since 2006
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TPC Calibration

Noise measurements

Many sources of noise identified and eliminated during the
different commissioning phases

Design goal (mean): 1 ADC channel (1000 e)
0.7 ADC channels (700 e)
data volume (empty events)

Achieved (mean):

Zero suppressed
stably below 70kB
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TPC Calibration

Gain calibration using 8Kr decays

Rel. gain Map C-Side

High statistics: 107-10° Krypton decays at three different § ¢ -
voltage settings 150F- | )
Gain Variations within production tolerances 3 ﬁf’i f g
Krypton runs will be repeated after electronics o y. 1.
maintenance i ¢ [gos
Gain calibration done on the single pad level o > |
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TPC Calibration

Laser system

The principle of the laser system for the TPC

Ul
3 Support rings for VT
H-mirror bundles
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Available for studies:
336 Laser beams

photo electrons from Central Electrode

e r beams: 2
Ise, 5 ns se, g 25 mm

Used for:
drift velocity measurements

ExB correction
alignment studies




TPC Calibration

Drift velocitvy gradient and ExB effect

Central Electrode:
monitor drift velocity gradient
determine gain of edge pads

cross-check sector alignment

Av /v, = 0.3% =>AT = 1K 100
-150

Confirmed by T-sensors inside TPC. 200 | 05

Rel. e- arrival time [x100ns]
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Before temperature stabilization global x [cm]

ExB effect:
determine ! r

Arg [em]

measurements done for several field settings
verify correction map

vrr = 7mm for nominal field and longest drift
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TPC Calibration

Drift velocitvy measurements

Drift velocity calibration very crucial for track corrected
matching with other detectors. i

AV d/V ;

Several methods available (redundancy): oanf
TPC laser system of
track matching between both readout sides o

ITS-TPC track matching

drift velocity monitor
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TPC performance

Space point resolution

Space point resolution depending on

drift length (diffusion)
pad inclination angle (ideally close to zero)

Measurements in agreement with simulations:
space point resolution in rs is 300 — 500 um
for small inclination angles

(high momentum tracks)
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TPC performance

momentum resolution

Resolution determination
cosmic muons reconstructed as two tracks

use relative track information at vertex

~ 5x108 events available

P, resolution g
measured: 6.9% at 10 GeV ol
~1% below 1 GeV 5
design value: 45% at 10 GeV
- L | |I3t(GIeV) 12




TPC performance

dE/dx resolution

dE/dx resolution

measured: 5.7% -
design value: 5.5% 4
: &
... Close to design value o
o
|—
Study done with ~7.000.000 cosmic tracks from 2008
dE/dx resolution allows particle identification momerkum p (Ge)
in the relativistic rise up to 50 GeV/c 102
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Summary

Fully commissioned

Stable operation with final running conditions in 2008

Integrated in the Experiment Control System

Calibration

Cosmic events Noise performance

Laser events Gain calibration using &Kr
Performance

Already close to specifications

Looking forward to record first collisions
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