A Noble Gas Trap for ISOLDE
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Aim of the project:
Pumping of noble gases that diffuse through the ISOLDE beamlines

Questions & Requirements for a Cold Noble Gas Trap:

What is the best place at ISOLDE to test the principle?   LA1 beamline (Fig.)

Existing Vacuum Chamber (DN 100 mm, ( ( 1590 mm) has to be replaced

Definition of the working temperature/cooling method: 77 K or 20 K ?

The vapour pressure curves (Fig.) for the most interesting gases gives the answer: 20 K (H2 and Ne: lower temperature would be necessary)

Most important issues:

Official Acceptance of the Experimental Setup (Fig.)

Cold Bore parameters (diameter, length) to be calculated (beam optics!)

Technical Matters:

Attachment of a standard Cold Head to the Cold Bore

Thermal Insulation, Support Structures,Temperature Monitoring,

Small Annex Vacuum Chamber for Instrumentation of:

Gauges, Gas Injection (?), Valve + Pumping Group, Local/Remote Control

Heat Load on the Cryo-Surface due to Thermal Radiation:

Stefan-Boltzmann Law: 

P = ( ( A ( T4      with ( = 2(5 ( k4/(15h3 ( c2) ( 5.67 * 10-8 W/m2K4, A: area

P(300K) ( 46 mW/cm2
Shielding of the Cold Bore against “high temperature radiation” is important

Reasonable Size for a Trap at ISOLDE: Cold Bore ( 60 mm, ( = 1 m

Pcooling ( 2.6 W = (46 mW ( (r2 ( 2)

Standard Equipment used in AD:

Coolpower 5/100 cold head: 100 W @ 80 K (1st stage) and 5 W @ 20 K (2nd stage)

Standard vacuum components can be used to test the principle of a Noble Gas Trap at ISOLDE

Conclusion:

The Cold Bore dimensions have to be fixed in order to start the final design and the manufacturing of the setup.
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