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Figure 1 Linear and cylindrical ion traps and an ion
trajectory example.
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Figure 2 The heating rates of ion cloud at different temperatures in
a 12-pole trap. The inset shows an ion crystal formed at 0.6 mK.
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Figure 3 Schematic level diagrams of '’Hg* and ''*Cd" ions.
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Ion storage, cooling and applications in quantum
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This paper reviews the basic principles of ion storage and cooling in the first place, and presents simulation result
using a molecular dynamics method on ion distribution and RF heating rate. Based on this result, we evaluate the
influence of RF heating effect and micromotions of the ions on frequency standards. Compared to conventional
quadrupole trap, a 12-pole trap is able to reduce the RF heating rate of the ion cloud and to enable narrowing the
linewidth with the Ramsey method. Moreover, the effective potential in the 12-pole trap has a flat bottom and a steep
wall, which is capable of reducing the second order Doppler effect caused by the micromotions and thus helpful to
enhance the accuracy and stability of the clock. At last, we review previous work of JPL on high performance, '*’Hg*
ion clocks and our present work of laser-cooled, ''*Cd* ion clock based on the multipole trap.
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