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A word on the PANDA Experiment
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High Energy Storage Ring (HESR)

Beam properties 
(high luminosity mode)

Particles  Anti-Protons

Momentum p 1.5–15 GeV/c

p/p < 1 x 10-4 

Luminosity  L 2 x 1032  cm-2s-1
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Elastic Proton Anti-Proton scattering
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Measurement close to the Beam

Requirements for the detector:

minimal track distortion by material

maximum acceptance elastic events 

measurement at smallest angles
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Vacuum Box Prototype
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Beam Pipe Prototype
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Differential Pumping Scheme

vacuum box

beam pipe

transition region

beam

Scroll fore pump

turbo molecular pump

turbo molecular pump
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First Pumping Tests
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First Pumping Tests

6.37·10-8 mbar

4.50·10-7 mbar

After 2.5 weeks of pumping

Next: Testing with an additional getter pump
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Observations during vacuum tests

Lessons learned: keep the number of ports and connections as small as possible!
(Not discussed) Permeability of the transition foil is not negligible. 
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Retractable Detector Halves
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Vacuum Box Deformations 

Finite Element Model (FEM)  
at a pressure difference of 1 bar
(Inventor 2014)

420 µm

10 µm

265 µm
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Displacement Measurement in Vacuum

Capacitive probes: 
Capacitec 208-ACU

2 mm range ~ 40 nm resolution

Aquisition via 18-bit differential ADC 
and microcontroller with CAN interface

-> final resolution ~(400-500)nm 



01.07.2014 Prometeusz Jasinski 22

Vacuum Box Deformations

420 µm 1530 µm

10 µm 
70 µm

265 µm 
900 µm

simulation vs measurement



01.07.2014 Prometeusz Jasinski 23

Linearity of the linear shift mechanism

Lesson: High resolution does not necessarily mean a high linearity!
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The Cooling System               
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Section through one side of a Plane

X/X0 (2 sides) = 0.37% 
( eq. 350 µm thick silicon )

resin < 15 µm

Al

polymide 10 µm

resin < 15 µm

resin < 15 µm

Al layer 14 µm
Poly-p-xylylen 5 µm

HV-MAPS
50 µm

resin < 15 µm

CVD-diamond
200 µm
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Has a curvature of about 2mm

Might be curved 
(see CBM MIMOSA chips)

Discussion of glue: 
See talk by CBM?

Electrical Insulation +
Reduction of 
outgassing rates
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Simulations on cooling

Simulations with up to 
7 mW/mm²

43°C -20°C

AutoDesk CFD 2014

clamp



01.07.2014 Prometeusz Jasinski 28

Simulations vs. Reality

Testing contact materials for the module clamp and a copper dummy
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Simulations vs. Reality

„worst case“
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A Support Structure as a Heat Sink

Cooling of up to 250 W per plane half

Coolant: -20°C cold Ethanol (aggressive!)
 

frontend electronics attached to the surface

Aluminum

V2A pipe
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Production of Heat Sink Supports

Original idea: LHCb Velo Detector

melting AlMg4.5Mn alloy for
730°C 90 min in argon atmosphere
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Production of Heat Sink Supports

Complications? Not really,

But challenging 
for the workshop!
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Temperature uniformity tests

Trapped air bubbles are removed by evacuation procedure prior to coolant fludding.
Observations: Temperature increase by 3° between inlet and outlet without applied loads!

Heat from Radiation? Contact of temperature sensors? Turbulences?
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Conclusion

Always perform experimental tests
(specially if you have doubts)
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Thank you
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Differential Pumping Sheme
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Cooling stations for cooling liquids

Lauda XT 550 (W)
Huber Unistate 425 w

versus

Cooling power @-20°C
1.9 kW 2.2kW

max. pumping speed
105 l/min 45 l/min

max. pumping pressure
2.5 bar(special version) 2.9 bar



01.07.2014 Prometeusz Jasinski 39

Setting up a distributed cooling circuit

Testing the tightness with 4 bar overpressure (argon)



01.07.2014 Prometeusz Jasinski 40

Dimensions of the current design

Width: 370 mm

BPM
T-cross

Missing for the full length:
Valves and bellows
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Geometrical Acceptance

Acceptance at 1.5 GeV/c beam momentum
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Connection of cooling pipes and the module supports
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First Pumping Tests

8.66·10-6

2.63·10-2

vacuum box turbo pump off
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