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ISOLDE

https://watchers.news/data/uploads/2011/12/CERN-accelerator-complex.jpg
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Isotope Seperator OnLine Device
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 produces radioactive ion beams for various experiments

 funfact: they use 50% of the protons at CERN
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Pump stand – our main working place  
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Pump stand – our main working place  

Target Unit
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Extraction of a 

neutral barium 

beam
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Barium 
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Extract a neutral barium beam

1st Step: Is it possible to extract 

barium?

 High melting point (1845°C)

 Can’t be manipulated by 

electromagnetic fields

 Expecting highly divergent 

beam and therefore low 

efficiency

2nd Step: How efficient is it?

 Is it possible with standard 

ISOLDE target units?
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Final goal: neutral beam of ¹³³Ba



Temperature calibration

y = 4.5484x + 281.22
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 Ion source used as an oven

 Temperature calibration necessary
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Second measurement 

(250µl)
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Test 2 (mass scan)

 First measurement (10µl unsuccessful)

 Increased amount of barium by 25 times
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Third measurement 

(10ml)
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Third measurement 

(10ml)
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Design and 

simulation

of the 

extraction flange
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An extraction 

flange
Motivation: 

 long- term tests and 

performance studies

 laser ionisation

 destructive tests, operational 

limits and failure mode analysis 

(thermal stress)
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Extraction electrode

Deflector

Faraday cup

Vacuum feedthrough
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This is how it looks inside

Farady cup Deflector Extraction elctrode
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SIMION 

Simulated ion beam 

trajocteries 
Particle definition 
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Results of 

the ion 

beam 

extraction 
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Results
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Conclusion

Barium experiment 

 Successfully extracted a neutral 

barium beam

 Efficiency needs to be improved upon

 Source geometry 

 longer pump down and bake out of 

vacuum system to reduce background

Ion Beam extraction

 1st Ion beam extraction achieved

 Optimization of electrical setup 
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RGA (Residual gas analyzer)

 Ion source 

 Quadropole mass filter

https://www.researchgate.net/figure/A-schematic-of-a-quadrupole-mass-filter-Resonant-ions-will-travel-down-

through-the-poles_fig6_6699273


