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AMS-02 TRD

p+-rejection > 102 (10 - 300 GeV)

Chosen Configuration for 60 cm height:

20 Layers each existing of

• 22 mm fleece

• ∅ 6 mm straw tubes (Xe/CO2 (80/20))
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Radiator Modules X

4000 pieces cut to individual shape

1000 modules of 22mm are sewn
from 4 layers of 5.5mm

10 soxhlett extraction pipes (70cm) installed at
RWTH Aachen Institute of Organic Chemistry

Th. Kirn CERN, 20th July 2004
Physics AC-I

2



AMS-02 TRD Straw Modules: 16 straws at 6mm ∅ with 30 µm W-Au wire

A
�
C-IPhysics

Seal Stopper

Centricator

Endpiece

Crimp Connector

Electronic Board

AMS-02 Transition Radiation Detector

Chamber Preproduction at RWTH Aachen

Multilayer Capton tubings

Polycarbonate 

Cu-Te 

CFC longitudinal and 
t

�
ransversal stiffeners

ww 100999
TRD chamber_preprod.eps

Capton wall

mµ25 Kapton film

mµ0.2 Aluminum

mµ Polyurethane5

mµ Polyurethane5

mµ6 Carbon

mµ25 Kapton film

mµ0.2 Aluminum

mµ6 Carbon

f0 = 101 Hz

Strips across every 10 cm6 longitudinal stiffeners

Module lengths between  86 cm  and  201 cm
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• Aim: Safety Factor of > 4 ⇔ > 12 years on ISS → He: 10 · 10−5l ·mbar/s/m

=⇒ Need to test each of 5248 straws
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Single Straw Test
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Single Straw Test: 16 Straws/Module × 328 Modules = 5248 Straws X

10 mm

α = 45oOld
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Straw Module Production:
Gastightness

328 Straw Modules:
Safety Factor for TRD: ∼ 8
8× 3y ∼ 24 years operation on ISS
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Measurement of Gas Gain with Fe55 source
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Straw Module Production Status

Flight Module Production 03+04
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Straw Module Production Status
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TRD-Octagon with Bulkheads - 3D-Measurement
Initial ∆Z Measurements - Module-Support Shimming
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TRD-Octagon with Bulkheads - 3D-Measurement
Initial ∆Z Measurements - Module-Support Shimming

SHIMMING
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Initial ∆Z Measurements
Module-Support Shimming

at Bulkheads
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TRD-Octagon with Bulkheads - 3D-Measurement
Initial ∆Z Measurements - Module-Support Shimming
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TRD-Octagon with Bulkheads - 3D-Measurement
Initial ∆Z Measurements - Module-Support Shimming
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TRD-Octagon with Bulkheads - Inital ∆Z Measurements
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TRD-Octagon with Bulkheads - Inital ∆Z Measurements

Rel.Slit Height Deviations
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Module-Support Shimming

SHIMMING
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Module-Support Shimming at Bulkheads

1

24

5

6 8
 20

 20

 20 20

 10

 30 30

 20

 20

 10

 20

 20

 30

 20 20

 20 10

 10 20

 10

 20 20

 30 20  30 10  20

 20

 10

 20

 20

 10

 10

 40 40

 50 30

 40 30

 50 30

 60 40

 40 30

 40 30

 40 30

 40 30

 30 20

 20 10

 10 20

 20 20

 20 20

 20 20  20 20

 10

 20 20

 20

 20 10  20 20

 10 10

 20 20

 20 10

 30 30

 10 10

 20 20

 10 20

 20 20

 10 20

 20 20

 20 20

 50 40  40 40  40 40

 20 20

 40

 50 50

 30 40

 40 40

 30 40

 40 50

 30 40

 30 40

 30 40

 40 40

 30 40

 30 40

 40 40

 40 50

 30 40

 30 40

 30 40

 40 30

 30 20

 40 30

 30 20

 30 20

 30 20

 30 20

 40 30

 40 30

 30 30

 30 30

 40 30

 40 20

 40 20

5 65

1/100 mm

SHIM

Allowed tolerance 130 µm  (EPcs 50 µ Kapton)

3

46

7

8 2

 40 30

 20 20

 40 30

 30 20

 40 30

 30 30

 30 30

 30 30  40 30

 40 30

 40 30

 40 30

 50 30

 40 30

 40 30

 40 30

 40 30

 40 30

 40 30

 50 40

 40 30

 40 30

 40 30

 40 30

 30 20

 50 30

 30 20

 50 30

 30 30

 50 30

 40 30

 30 30

 30 30

 30 30

 30 30

 40 30

 30 30

 40 30

 30 30

 50 30

 20

 30 30

 20

 40 40

 30 10

 40 30

 20

 40 30

 30 20

 50 30

 20 20

 40 30

 30 20

 50 30

 20 10

 40 30

 30 10

 50 30

 10

 40 30

 20 10

 50 30

 20

 40 30

 20

 30

 20

 20

 30

 20

 20

 20

 20

 20

 20

 20

 10

 20

 20

 20

 20

 10

 20

 20

 20

 20

 20

 30

 20

 20

 20

 20

 20

 20

 20

 20

 10

 20

 20

 10

 20

 20

 20

 20

 10

 10

 20

 20

 20

 20

 20

 20

 20

 20

 20

 20

 20

 20

 20

 20

 10

 20

 20

 20

 20

 20

 40 20

 30

 30

 40

 40 20

 40 20

 30

 40 20

 30 10

 40 20

 30 10

 40 10

 30

 40 30

 20

 50 30

 30 20

 40 20

 20

 50 20

 30

 40 20

 30 10

 40

 40 20

 30 20

 40 30

 30 30

 40 30

 30 20

 50 30

 50 30

 50 20

 40 20  50

 50 30

 40 20

 40 20

 40 30

 40 20  50 30

 40 20

 50 20

 50 30

 50 20

 50 30  50 30

 40 30

 50 30

 50 30

 40 30

 30 20  50 20

 40 20

 40 20

 40 20

 40 10

 30 20

 40 20

 30 20

 40 20

 40 30

 50 30

 40 20

5 65

1/100 mm

SHIM

Allowed tolerance 130 µm  (EPcs 50 µ Kapton)

Th. Kirn CERN, 20th July 2004
Physics AC-I

19



Module-Support Shimming at Bulkheads

BH Wire-Offset   shimmed
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TRD Octagon - Lower Honeycomb Mounting

Th. Kirn CERN, 20th July 2004
Physics AC-I

21



TRD Octagon on Cosmic Teststand
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Outlook

Flight Module Installation:

4 Modules/day

→ August 2004 till February 2005

4-Layer Systemtest in October 2004
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Conclusion

Radiator:

• 328 Straw Modules × 3 = 984 Modules X

Single Straws:

• 328 Modules × 16 Straws = 5248 Straws X

Flight Modules:

• 328 Modules X

Octagon: X

⇒ Ready for
Flight Module Installation
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