Cooling of the pion beam tracker



Vacuum operation

Thermal runaway: | M > PP > TT

Demand of the detctor: leakage current x depletion voltage

— [-U=2pA 110V = 220 uW

Particle flux:

108 particles

‘10MeV =160 uW

Heating through cables
- o=14.M-1)
— Number of cables/strips: 2*128
— d=50um, | =0.5m, AT, = 40K
— & =0.061W

Cooling capacity of the chiller:

S

— Heating through cables is dominant
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Radiation damage

Thermalrunaway: IT->PT->TT->1T ..

noise oI & detection of MIPs
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Radiation damage

Thermalrunaway: IT->PT->TT->1T ..

noise oI & detection of MIPs

Al=d-a(T)Negq
Beamtime: 25d at 25°C (a(25°C) = 106 A/cm)

* First detector (near production target):
— p,m, .11~ 108 Bariles
— Ngg = K- Nyog =% -N-t=0.7-1-10%-2160000 ~ 1.4 - 10*
— Al =300um-1-1071-1.4 -10'* ~ 420uA

* Second detector (near HADES target):
- m1- 106 particles
— Ngg = K*Ngog =k *N-t=05-1-10°-2160000 =~ 1 - 10*?
— Al =300um-1-107%-1 -10'? = 3u4

— a(T) has to be reduced - cooling down to -10°C




Prototype setup

Heat conducting glue

Thermal pad

Temperature sensor



Detector read-out
with cooling device attached

Before the cooling was attached After the cooling was attached

Counts

The cooling device is
on the detector
ground

Thermal pads which
do not alternate the
dectector function

Thermal pad




Temperature measurements

Improved attache of PT100
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T[°C]

Temperature measurements

Influence leakage current + depletion voltage
(2501 -2.35uAd =588 uW, pion tracker: 220 uW )
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T[°C]

Temperature measurements

With and without connected cables
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Day and night measurement

Temperature
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Outlook

Possible improvements

Improve the heat contact between the copper plates and silicon

@

Improve of connection between chiller and chamber

New thermal pads with better heat conductivity
» At the moment : 1 W/(mK)
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Outlook

Test, if the plastic isolation
does not shrink to much
during cooling
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Backup

Noise
comparison: -2.5°C with 23°C
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