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Motivation
The Micro Vertex Detector MVD

Task = of short lived particles
(50 - 70 um along beam axis)

Requirements —

)0 06

* Tracking of charged particles in fixed target set-up
* Precise determination of secondary decay vertices

"+ Close to the target
* High radiation hardness

* Low material budget and vacuum operation
> Actively cooled sensors
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Convective and Conductive Cooling
within one Quadrant
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Convective and Conductive Cooling
The Quadrant
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Convective and Conductive Cooling

Heat Flow .I I
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Convective and Conductive Cooling
Heat Flow
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The Experimental Setup
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The Experimental Setup

AlIR = VACUUIVI
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- Kapton Heater
. by OMEGA LUX
(heat load 790 mW /cm?)
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Experimental Setup
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Thermal Performance Measurement
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Thermal Performance Measurement
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nermal Performance Measurement
ngle exp. Fit
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‘hermal Performance Measurement
'wo-Term exponential Curve Fit
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nermal Performance Measurement
nree-Term exponential Curve Fit (III
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Thermal Performance Measurement
Fits in Comparison for TPG 254 um -
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Thermal Performance Measurement
Its In Comparison
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Thermal Performance Measurement
Fits in Comparison for TPG 254 um
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Summary

Established ExperimentaliSetup with IR Thermography:

s Setlp toe complex terachieve reliableapselute Valuesswithout calibration.
s Empirnic calibration with'a reference measurement (Pt100)is not tniversal.
s Reliablerresultsiachievaplenwithicontintous: recalibration:

Vieasurement of: Thermal Performance with IR Thermography:
siihermall periormance o IPGWas evalliated:

ss AN analyiic function Was Used torfit our measturements:

i Single exponential Eittfits thebest torthe datarbut terunderstand the whoelesystem: a
tWo)/ three termifit ISTRECESSary,
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The
Compressed Baryonic Matter CBM
Experiment
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ne Cooling Concept
ne Quadrant
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The Cooling Concept
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Huber CC-405 Pump
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ne Sensor Carrier

nermal Pyrolithic Graphite TPG

Requirements to the
carrier material

Excellent heat conductivity
(total heat input in a range of

200-500 =2 )

cm?2

- Low material budget to avoid
- multiple scattering

 (0.3-0.5% X,)

. Stability

Features of TPG

in-plane heat conductivity
(1600W/mK)

heat conductivity in z-direction

(20 W/mK)

Thickness chosen:
500 pum and 254 pm

Young's Modulus: 1050 Gpa
Stiffness due to layered
structure



Calibration

Aspects that could influence the
NEEE O E S
 Window between vacuum chamber and
camera
 Temperature of the window
 Ambient Light
e Shiny Surfaces (reflections) with low
emissivity
e Software settings
Emissivity
* Reflection of the chamber
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Thermal Performance Measurement
ingle and Two-Term in Comparison -
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Thermal Performance Measurement
Fits iIn Comparison

IXI

Time Tcarrier THs Tcontact TEnd carrler contact
range [s] [s] [s] [s]

Single Fit 13.2 4.69 11.25+ 11.87 +
+ 0.04 0.04 0.02

Two Term Fit 175 4.48 34.17 XX 14.73 + 9.85 + 4.96+ XX
+ 0.03 + 0.23 0.04 0.03 0.03

Three Term Fit 175 3.65 54.59 14.92 1487+ 8.23 % 2.78 + 4.14 +
+ 0.04 + 2.23 + 0.67 0.01 0.11 0.14 0.08

ribes relaxation|time of the'sensor carrier (TPG)

* Toarrier, UESC sef
" Teontact SIVESINiGrMation about the contactbetWeen carierand heat sink
TS gIVes Iniermation akout thermal performance ol therheat sink
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Thermal Performance Measurement
ingle exponential Fit (III
Coolant
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¥ Measuring Point

| TPG254um 13.2 4.6968 0.0416 0.0059

“ TPG500um 15.0 3.7837 0.0074 0.0861
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The Experimental Setup
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AIR VACUUM

¥ IR measuring point

Bolometer
Pt 100 sensors
‘ 24 cm -~
' >. —

| Ge window
- coated Measured object

IR Camera + lens

36



