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Production of cold ion plasma for studying dynamics of high quality beams

Ito, Kiyokazu
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A charged particle beam traveling in a quadrupole focusing channel is
physically almost equivalent to an ion plasma confined in a linear Paul trap (LPT). Its means that
we can conduct a systematic experimental study of beam stability with the LPT. The density in the
phase-space of an ion plasma in S-PODs is lower than that of beams in advanced linear accelerators.
To study dynamics of these space-charge dominated beams, a high phase-space density ion plasma is
required. lon cooling is absolutely essential for creating a high density ion plasma. Buffer-gas
cooling is a major method to cool ions confined in ion traps. The achieved ion temperature is
roughly equal to temperature of the buffer-gas. It is desirable to use the low temperature
buffer-gas to produce a high phase-space density ion plasma. The S-POD system with a buffer gas
cooling system have been developed in this study. It is also experimentally verified that the ions
are cooled further by cold buffer gas.
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