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ÅDiagnostics of empty and filled capsule  
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Åthe capsule has to fulfill the following conditions  

- fully UHV -compatible (individual He leak test for each capsule)  

- bakeable up to 200 ÁC 

- operation at 4 K for solid rare -gas moderators  

-many cycles from RT to 4K possible  

-Version for mechanical compatibility to former NEN -source  

- internal volume for generated Ne gas; volume large enough for overpressure  

Requirements of the source capsule  

ÅOverpressure after complete decay of source  

o 50 mCi  ->  2.2Ĭ1017 Ne atoms  ->  volume for 1 bar = 9.1 mm3 

o opening in capsule:  77 mm3  ->  maximum extra pressure 0.12 bar  

o capsule is tested to stand 6 bar overpressure  
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Åthe capsule consists of 3 
parts:  

o back part with stand 
and gas volume inside 

o high-Z Ta reflection 
plate  

o front part with welded -
in 5µm Ti front foil (e + 

absorption 8%)  

Realization as full  
Ti capsule  

Åstud can also have 
different metric or inch 
threads  

Åafter filling, the capsule is 
closed by a torque spanner 
with defined torque  

Åradiation safety measures: 
see talk of Clive Naidoo  
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ÅAutoCad drawings (made by Munich colleagues) exist on our home page:  

   http://positron.physik.uni -halle.de/source.html  

Manipulator exist for large version of source capsule  
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Small version exist: compatible to earlier NEN source  

Åit is the same source: just peeled of the larger version of the source  

Ådiameter 14.7 mm according to the old source made by NEN  

Åmy suggestion for new projects: use the large version; it is better to handle and more 
stable  
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ÅIdea: electrical current from the source to the wall of the vacuum chamber 

Å(for my knowledge) first realized at TU Helsinki  

Åproblem: generation of carriers by positrons and gammas at chamber walls (secondary electrons) 

Åvacuum necessary to avoid charging of rest gas (< 10-2 mbar) 

Diagnostics: current measurements to determine  
the beta activity 
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Åat pressures over 1 mbar: charged particles of the rest gas dominates 

Åcharging by beta particles and gammas   

Diagnostics: current measurements to determine  
the beta activity 
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Åat pressures < 0.01 mbar: no effect of gas any more 

Åpositrons produce secondary electrons when hitting the wall of the chamber 

Ånegative bias voltage at the source suppresses this effect 

Åfrom the current I one can obtain the beta efficiency  

Diagnostics: current measurements to determine  
the beta activity 
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