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The effect of the instabilities on the impurity background of the extracted n+ beams 

Experimental setup and instability signals 

14.5 GHz PHOENIX ECRIS

The effect of 1+ injection on the charge breeder plasma

The injection and capture of the 1+ beam affects the charge breeder plasma
properties and can induce kinetic instabilities depending on the magnetic field
strength, microwave power and capture efficiency of the 1+ ions.

The plasma is more sensitive to Cs than Rb injection implying a mass effect.

Delayed effect or prompt interaction – what are the consequences?

Instabilities are triggered with a delay
which excludes a prompt interaction of the
1+ beam and the charge breeder plasma

The length of the delay depends on the
injected current / captured charge

The appearance of
instabilities with the 1+
injection is caused by
the variation of the
discharge parameters
in a time-scale similar
to the 90 % rise times
(breeding times) of the
high charge state ion
currents

Should the breeding times be
measured by pulsing the 1+ injection ?

The instabilities first expel electrons which
results to > 1 kV transient plasma potential

The ions expelled by the plasma potential cause sputtering of the plasma facing materials
which results to significant impurity background of the extracted n+ beam

The impurities are a major drawback of ECRIS charge breeders and
operation under unstable condition should be avoided or the
instabilities should be suppressed e.g. by double frequency heating
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