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Asamblarea, instalarea, testele 
supermodulelor TRD si masuratori 

de raze cosmice 

Proiect Capacitati, Modulul 3
Stari exotice ale materiei, efecte in - mediu si dinamica
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The ALICE – TRD Detector

ALICE TRD Working Principle

Last 22 TRD Chambers Construction and Testing 

ALICE TRD Database

Sealing and grounding of SM08 and SM09 chambers 

SM Implementation in the Experiment

Conclusions 

Outline
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Transition Radiation Detector (TRD)

Electron identification @  pt ≥ 1GeV/c: 

1% pion efficiency at 90% electron efficiency

Tracking  of all charged particles: 

position resolution = 400 µm

Fast trigger for high momentum charged particles.

ALICE A Large Ion Collider Experiment

The dedicated heavy ion experiment at LHC

Designed to address the physics of strongly 
interacting matter and quark gluon plasma at 
extreme values of energy density and temperature 
in nucleus-nucleus collisions.

The ALICE detector is built by a collaboration 
including over 1000 physicists and engineers 
from 109 Institutes in 31 countries.
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ALICE TRD Working Principle 
- Use different energy deposit and TR signature to identify electrons
- Transition Radiation (TR) photons (<30keV, only for electrons) are

absorbed   by high Z gas mixture (Xe,CO2)

Peak at small drift time: amplification region
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ALICE TRD Working Principle 
- Use different energy deposit and TR signature to identify electrons
- Transition Radiation (TR) photons (<30keV, only for electrons) are

absorbed   by high Z gas mixture (Xe,CO2)

Peak at small drift time: amplification region

Peak at large drift time for electrons: TR
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- 540 individual readout detector modules
- 18 super modules (each: 6 layers x 5 sections)
- total sensitive area: ~ 700 m2

- No. of readout channels: 1.18 x 106

- Chamber construction sites: 
IFIN-HH, Bucharest  
JINR, Dubna
GSI, Darmstadt 
PI, Heidelberg 
IK Frankfurt

Transition Radiation Detector 
(TRD)

- Readout chamber = radiator + drift chamber + MWPC
- Largest/smallest module: 113 x 145 cm2 / 91x122 cm2
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TRD Chamber Construction

Frame
assembly Pad plane 

assembly

Alignment 
and gluing
of 

multiwire 
electrodes

Multiwire 
electrodes 
on the 
winding 
machine

Fill the 
cut outs 
of the 
panel

Glue 
field 
cage 
strips

Cover 
pad 
plane 
with 
glue

Connect 
anode 
/cathode 
HV wires

Finally 
gluing of 
the 
chamber
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TRD chamber testing during construction
♦ pad connectivity

♦ checking of the current through the drift HV divider

♦ the drift HV electrode connection

♦ wire tension measuring

♦ electrical connections of the anode and cathode wires

♦ dark current before chamber gluing
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Final TRD chamber testing
♦ Dark current

♦ Oxygen content 
♦ Gain uniformity
♦

55Fe spectral measurement
♦ Fine gain scanning uniformity
♦ Absolute gas gain
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Chamber leak rate test

♦ Measurement of the O2 content in gas mixture 
@ 2 mbar under pressure, 20 l/h gas flow

♦ The average leak rate for the last 22 chambers  
was 1.8 l/h (< 3l/h - maximum accepted value) 
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Chamber Transport

Delivery date:

- May 2005           - 7 chambers

- March 2006        - 25 chambers

- November 2006  - 25 chambers

- November 2007  - 20 chambers

- May 2008            - 28 chambers

- November 2008   - 25 chambers

TOTAL: 130 chambers sent to GSI, Darmstadt
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- MoU: 20% of 540 chambers  = 108 chambers (finished March 2008)
Over-task     =   22 chambers (finished October 2008)

Total: 24% of 540 chambers  = 130 chambers

ALICE TRD @ DFH IFIN-HH

Components
delivery delay

Dark current
(araldite problem)

Broken down 
oxygen meter
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ALICE TRD Database
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ALICE TRD Database
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GSI – November 2008
SM08 & SM09 chambers

Chambers sealing Chambers grounding

Leak test Chamber opening Chambers testing

Chambers recovering
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SM07

TRD Supermodule Installing in 
the Experiment

10 October 2006 – first TRD super module 
installed in the experiment

Present – six TRD super modules installed in 
the experiment

SM07 SM01

SM08

SM09

SM00

SM17
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TRD Supermodule Installing 
in the Experiment
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TRD Supermodule Installing 
in the Experiment
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Cosmic Ray Tests
N I H A M



Mariana Petris, seminar DFH, 27 iulie 2009 

Conclusions 

In total, 6 SMs were installed in ALICE in present; four of them participated in the  

cosmic ray data tacking in 2008. 

Next month the 7th SM will be installed in the ALICE setup. 

The obtained  results were presented at :

- Quark Matter 2009 Conference, 30 March – 4 April, Knoxville, Tennessee, SUA:

ALICE TRD Collaboration, “The Transition Radiation Detector for ALICE at LHC” 

(will be published)

- The 1st International Conference on Technology and Instrumentation in Particle 

Physics, 12 – 17 March 2009, Tsukuba, Japan: ALICE TRD Collaboration, “Transition 

Radiation Detector of ALICE at LHC” (will be published)
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