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Design of DC Voltage Sets to Reduce the Probability of Losses
of Ions Pasing through the Intersection of Planar Ion Traps
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ABSTRACT

In order to realize a large-scale quantum information processing system based on ion traps, it is necessary to
design planar ion trap systems, in which linear ion traps intersect each other forming a junction and to develop
methods to move ions in a stable path. In order for ions having quantum information to stably pass through the
junction, minimizing the possibility of ion losses by appropriately designing applied DC voltage sets is required.
When ions captured in the potential well move in the axial direction, changes in the shape of the potential well

seen by the ions result in the heating of those ions. In this paper, we propose a method of extracting DC
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voltage sets that allow the potential well to maintain its shape within a -150 um to +150 um range in the axial

direction. This method can be applied to ion shuttling experiments for the realization of large-scale quantum

information processing devices.
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Table 2. Comparison of the magnitude of pseudopotential bamer and the change of height of ion’s moving path according to

RF electrode structure of X-junction ion trap

type of electrodes magnitude of RF pseudopotential barrier (eV) variation of ion height (um)
straight RF electrodes 18.75 x 10-2 33.83
RF electrodes of GTRI group 2.52 x 10-2 7.50
RF electrodes of SNU group 2.33 x 10-2 7.83
(A) [
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Fig. 5. An electrode distribution in the intersection area
of the ion trap and a conceptual diagram of the potential
well passing through the intersection area
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L4 -17.6 2215 -17.6 23.4
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