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Abstract

The expansion of quantum computers requires the synthesis of multiple subsystems into scalable
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physical systems, and ions as qubit carriers transfer quantum information between subsystems.
Therefore, ion shuttling is a necessary control means to realize the qubit expansion scheme in
multiple ion confinement regions or between multiple subsystems, which shows the importance of
ion shuttling. Therefore, we have formulated a method for calculating the time-varying voltage of
the segmented DC electrode during ion shuttling. In the design of the method, we do not study ion
shuttling from a purely theoretical point of view but also take into account the practical con-
straints of electronics, and make the experimental method more concise and clear. The experi-
mental results show that the method can shuttle ions in the expected route, which shows that the
method is feasible and the generated DC electrode voltage is reliable.
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Figure 1. Schematic diagram of surface electrode ion trap structure
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Figure 2. Radial pseudopotential distribution generated by ion traps at surface electrodes
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Figure 3. “Basis function” of 10 pairs of electrodes
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Figure 5. Shows the Vs diagram during transport
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