
04.02.2013 Prometeusz Jasinski 1

The PANDA beam pipe 
From the view of

 The luminosity detector

Prometeusz Jasinski 
for the PALUMA group

04.02.2013 
PANDA beam pipe meeting



04.02.2013 Prometeusz Jasinski 2

The status up to now on 
EDMS
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The luminosity detector in the beam pipe

0 m

10.5 m

Beampipe and the simplified luminosity detector are available on EDMS
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Current beam pipe design
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Our studies on the

Bending radius + acceptance
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Fit of a „beam pipe“-function to the data
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When both straight lines are tangents to the circle, 
the „beam pipe“-function is fully determined by 3 parameters:
bend_start, r_bend, phi_bend

The fit here is an „extension“ 
of Donghee Kang's simple circle fit.
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Proposal for a parameter modification

Fit fixed phi proposal Current values

bend start 360.2 cm 361 cm 361 cm

bend radius 5754 cm 5700 cm 6000 cm

bend phi 40.00 mrad 40.00 mrad 40.00 mrad

(z bend end) 361+227.93 361+239.93

A straight part of 12 cm must be inserted 
to the current CAD design

Engeneers from Juelich are working with „current values“ and do not
Intent to modify the PANDA boundry conditions.
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Residuals for the proposed parameters
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The target spread
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The beam pipe acceptance in the dipole region

1.5 GeV

Primary vertex displacement        x = -1.5 mm        y = -1.5 mm
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The position of the „bottle neck“

(animated gif not available in the pdf version)

Dipole

590 cm

650 cm
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Dipole pipe enlarged by R += 0.5 cm

1.5 GeV 8.9 GeV

Primary vertex displacement        x = -3 mm        y = -3 mm

Approved at the Paris PANDA collaboration meeting
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Enlargment of the dipole region diameter
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Checking the downstream part of the beam pipe

Dipole part removed
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Checking the downstream part of the beam pipe

Primary vertex displacement        x = -2 mm        y = -2 mm

1.5 GeV
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Comunication with Alexeev

● DN 160 (dia 180 mm) beam pipe can be replaced by DN 200 pipe 
(dia 200 mm)

● The present design foresees flange sizes up to 280 mm. DN 200 
outer diameter of the flage is 253.2 mm. Should be safe.
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Regions to be enlarged
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Position of the bottleneck

Send by B.Lewandowski 07.04.12Send by B.Lewandowski 07.04.12
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Thank you
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Details on the luminosity detector
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One detector plane half

10 CVD wafers per plane
400 sensors in total
est. total power consumption: 1.12 kW + 0.224 kW

Acceptance w/o beampipe
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Cooling concept

4 inlets
for each station 1
for a pressure 
adjustment between
planes

Merged to 2 outlets

Pipe diameters are
chosen to give a
similar flow resistance
at each stage.

4 pipes per plane
with opposite flow
directions for a more
uniform temperature
gradient 
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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
1.5 bar(requested for more) 2.9 bar

Where can we place one of those at PANDA?
(water cooled and radiation protected)
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On the way to a stiff body

The impact of forces on the body
has to be measured precisely

to take it in the design into account

             Mass of 30kg

Atmospheric pressure

Simulated forces:
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Dimensions of the current design

Width: 370 mm

BPM
T-cross

Missing for the full length:
Valves and bellows
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The Luminosity Detector

Thank you!

Finally: The current design of
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Backup slides
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Load performance of the LAUDA pump

Distinct pumping speedsDistinct pumping speeds

Operating point
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CFD studies on the concept

1 bar at the inlet applied. 0 bar at the outlet. → No significant pressure drop observed.
Flow 200 ml/s = 12 l/min of ethylglycol
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Temperature distribution

Temperature difference of up to 3.3 degree at 1.6 kW power consumption per detector half.
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Temperature distribution on one plane half

Cooling task will be taken over by a new PhD student. Prototype tests in preparation.
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The LUMI prototype

Flexible hose

Pump station 1

Pump station 2 Test in vacuum:
body, cooling, 

Separation by transitionfoil,
Electronics

mechanical realibility and
Precision (CVD dummies)

Test in vacuum:
body, cooling, 

Separation by transitionfoil,
Electronics

mechanical realibility and
Precision (CVD dummies)
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Connection of cooling pipes and the module supports
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Assembly tools
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