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Abstract

The collective motion of ion plasmas trapped in a linear Paul trap is physically almost equivalent to that of charged
particle beams propagating through a linear transport channel. Therefore, it is possible to study behaviours of space-
charge-dominated beam by the linear Paul trap. One of the important parameters of space-charged effects is
temperature. For controlling the temperature of ions trapped in the linear Paul trap, we have developed a laser cooling
system. The system is optimized for cooling “°Ca* ion. Change of the trapped ion temperature is examined by
measuring lifetime, velocity distribution, and real space distribution, which are obtained by laser induced fluorescence
method. Additionally, we demonstrate production of ultra-low temperature ions for assessing property of the laser
system. In the result, the “°Ca” ions crystallize in one or more dimensions.
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