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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: 16 Straws/Module × 328 Modules = 5248 Straws X
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Straw Module Production

289 Straw Modules:
Safety Factor for TRD: ∼ 7
7× 3y ∼ 21 years operation on ISS
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Measurement of Gas Gain with Fe55 source
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Straw Module Production Status

Module Production 2003 + 2004
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End of Module Production: March 2004
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Straw Module Production Status
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Conclusion

Single Straws:

• 328 Modules × 16 Straws = 5248 Straws X

• Additional 1000 Straws under test

TRD: 328 Flight Modules

• Flight Modules ready for installation: 264

• Flight Modules under test: 17

• Flight Modules in production: 14

→
∑

FlightModules = 295

• Production ready March 2004
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Longterm-Vacuum-Test:

Xe/CO2
�  Gas-Gain-Measurement (U=1480V)
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Longterm-Vacuum-Test with Recirculating System:
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Preinstallation Gasgain Test:

position [mm]
200 400 600 800

�
1000 1200 1400 1600 1800

m
]

µ
d

is
p

la
ce

m
en

t 
[

-1000

-500

0
�

500
�

1000

chamber 160: zero position

bulkhead positions

position [mm]
200 400 600 800

�
1000 1200 1400 1600 1800

G

5000
�

5500
�

6000
�

6500
�

7000

7500

gasgain at zero position

 5750≈ 0
�G

Jan Hattenbach, 01/2004
�

before shimming

after shimming

position [mm]
200 400 600 800

�
1000 1200 1400 1600 1800

m
]

µ
d

is
p

la
ce

m
en

t 
[

-1000

-500

0
�

500
�

1000

m at bulkhead positionsµchamber 160: +300 

position [mm]
200 400 600 800

�
1000 1200 1400 1600 1800

 G
∆

-200

0
�

200

400

600
�

800
�

gasgain

 3.5 %≈ 
0

�G
G∆

Jan Hattenbach, 01/2004
�

Th. Kirn CERN, 19th January 2004
Physics AC-I

12



Preinstallation Gasgain Test:

m]µ [δ + ∆ = tot
�x∆total wire displacement 
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q(Xe + CO2
� ) = 1.17 · 10-6 l·mbar/s

q(Xe) = 0.28 · 10-6 l·mbar/s

q(CO2
� ) = 0.89 · 10

� -6 l·mbar/s

• Xe/CO2 (80/20) Leak rate 3 single Straw Tubes L=1.3 m
qXe(80%, 16straws) = 0.12 · 10−5 l·mbar

s·mModule
,

qXe,max = 8100 l·1013 mbar
1000·86400 s · 1

500 m = 19 · 10−5 l·mbar
s·mModule

→ Safety factor :158
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,
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1000·86400 s · 1
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→ Safety factor :12.7

AIM: CO2 Safety Faktor: 4

Th. Kirn CERN, 19th January 2004
Physics AC-I

14


