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TASCA separator –
Trans Actinide Separator and Chemistry Apparatus 
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Task A: TASCA working group

Differential pumping and gas control

Main questions:
* pressure – 0.3 – 2 mbar

* purity
* exhaust

* recycling
* construction

* control

• Windowless operation of separator

Main idea of work



3

GSI Darmstadt TU München
@

REC

SEP

SHE

CHEM

TASCATASCATASCATASCA

Beam Line + TASCATASCA (DQQ)

Detector

chambers

Quadrupoles

Dipole, 300

Target

Differential pumping
and beam collimation

Valves
slow fast

UNILAC
Beam

Separator TASCA placement
in the X8/X9 cave
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Drawings of 
Differetial Pumping Part 

of  TASCA 
gas-vacuum system

Gas flow 
from separatorCollimators

Pumping units:

Turbo-pump 1

Turbo-pump 2

Root Booster Pump

Backing fore-pumps

Target 

chamber 

Diagnostic box 1

Diagnostic box 2
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Structure scheme of TASCA gas-vacuum system

Differential pumping

Gas input in separator

Gas input in RTC
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Structure of TASCA gas-vacuum system

Separator +
Target box 
Volume 1

Target box 
Volume 2

Diagnostic
box 1 

Diagnostic
box 2

Collimators:

Root
Booster 
Pump

High flow
Turbo 
Pump

Turbo 
Pump

Accelerator
Beam-line
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Programm for differencial pumping system calculations
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Equations used in calculations:

1. Viscosic flow:
Qv =πD4dP/256ηL  [m3/s], 

η = 1.86*10-5 [kg/(m*s)] – viscosity of Helium at t=20oC 
D – diameter of collimator in m 
L- length of collimator in m 
P – pressure in Pa.

2. Molecular flow:

Qm = (1/6)*(2πKT/m)1/2*D3/L [m3/s],
K = 1.38*10-23 J/K - Bolzman constant 
T – absolute temperature in K 
D – diameter of collimator in m 
L- length of collimator in m
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Structure of test stand 
of TASCA gas-vacuum system

Test box 

Diagnostic box 0 Diagnostic box 1 Diagnostic box 2

Colimators:

Root
Booster 
Pump

High flow
Turbo 
Pump

Turbo 
Pump
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Test of differencial pumping system with N2

5754002501.4*10-51.5*10-54.6*10-37.5*10-35.0*10-13.4*10-1332.11.24

5754002504.5*10-61.3*10-51.3*10-33.2*10-32.3*10-12.1*10-1221.00.66

5754002505.8*10-75.7*10-62.2*10-44.8*10-46.0*10-27.7*10-2110.260.21

calculexpercalculexpercalculexpercalcexp

Q3

l/s

Q2

l/s

Q1

m3/h

P4 mbarP3 mbarP2 mbarP1 P1 

mbarmbar

Q0 l/min
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Test of differencial pumping system with He

Q1 Q2 Q3

80801.0*10-41.5*10-49.0*10-38.7*10-35.0*10-15.0*10-1220.850.87

80802.0*10-51.3*10-51.4*10-34.0*10-31.9*10-11.9*10-11.11.10.30.41

45451.0*10-59.0*10-61.0*10-41.5*10-41.0*10-11.0*10-10.620.620.090.15

4603202003.5*10-51.5*10-53.6*10-38.7*10-32.8*10-15.0*10-1221.000.87

4603202008.2*10-61.3*10-58.4*10-44.0*10-41.0*10-11.9*10-11.11.10.320.41

4603202002.4*10-69.0*10-62.4*10-31.5*10-43.0*10-21.0*10-10.620.620.10.15

calculexpercalculexpercalculexpercalcexper

Q3

l/s

Q2

l/s

Q1

m3/h

P4 mbarP3 mbarP2 mbarP1 P1 

mbarmbar

Q0 l/min

Q0
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Test of differencial
pumping system
with He and N2

Q1
Q2 Q3

Q0

2002.7*10-12.7*10-1220.90.97

1007.5*10-21.3*10-1110.250.35

pump:oilplus

8.3*10-15.8*10-1443.52.091507.7*10-11.3.53.52.51.89

2.6*10-22.2*10-12.12.11.10.671002.7*10-15.*10-1220.90.93

6.2*10-29.1*10-2110.260.23707.5*10-22.*10-1110.250.38

calculexpermbarmbarcalculexpercalccalculexpermbarmbarcalcexper

P2 mbarP1P1Q0(N2) l/minQ1 m3/h P2 mbarP1P1Q1(He) l/min

Q0

Q1
S(doc) = Q1 = 250 – N2

200 – He - 80%
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Main questions
in differencial pumping system with He

1. Maximum pressure in the target chamber
- 0.3 – 2 mbar ???

2. Capacity of pumping of ROOT Booster Pump:
WKP 500 
WKP1000 
WKP2000

3. Dry or Oil pump, as a backing pump


