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Abstract

The compact non-neutral plasma trap systems named “S-POD” have been developed at Hiroshima University as an
experimental simulator of beam dynamics. S-POD can approximately reproduce the collective motion of a relativistic
charged-particle beam observed in the center-of-mass frame. The strength of the space-charge effect depends on the
phase-space density, namely, the trapped ion number and its temperature. In typical S-POD experiments, it is controlled
with only the trapped ion number. The achieved tune depression is 0.85 with the maximum ion number of 1 x 107.
For making a more high density ion plasma, it is necessary to cool a trapped ion plasma. Buffer-gas cooling is a major
cooling method of ion plasmas. We are now developing a cryogenic buffer-gas cooling system for S-POD experiments.

We report on an overview of the design and progress.
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Figure 1: Tune depression estimated from Eq. (2) plotted
against the plasma temperature.
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Figure 2: Dependence of the tune depression on the buffer-
gas pressure with the ion number of N; = 2 x 106,
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Figure 3: Schematic view of the ion trap and the cryogenic
buffer-gas cooler.
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Figure 4: (a) Time evolution of the temperature of the
holder and the radiation shield. (b) Dependence of the
holder temperature on heater power.
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Figure 5: The constructed ion trap.
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Figure 6: (a) Dependence of heat transfers into the trap on
temperature. (b) Trap temperature vs. heater power. N
indicates the number of the thermal conductor connected
the trap to the thermal shield.
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