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Characterization of an proton ECR ion source for
low beam current
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In this paper we analyze the behavior of a low beam current proton ECR ion source for linac. During the
operation of the source, as a function of the operating parameters we have observed a complex behavior. The
state of the plasma is highly dependent on the input parameters, and in some cases even bi-stable conditions
can be achieved showing abrupt changes in the state. To try to understand this behavior we carried out a
series of experiments varying the input parameters both sequentially and randomly to avoid following the
same path every time. Thanks to these experiments we have been able to observe the change in the luminosity
of the plasma, which is an indirect measure of the degree of ionization in the plasma, along with the changes
in reflected and transmitted RF power delivered to the source. We also characterized the relation between the
outside temperature of the ion source chamber walls and the plasma. In addition to this we have analyzed the
resulting extracted ion beam using a pepperpot and a faraday cup. We have observed that our beam doesn’t
have one dominant species and has three species that are found in comparable quantities.
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