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Towards wire-mediated coupling of trapped ions SANKARA-
NARAYANAN SELVARAJAN, UC berkeley & University of Innsbruck, SOENKE
MOELLER, UC Berkeley, NIKOS DANIILIDIS, UC Berkeley & University of Inns-
bruck, HARTMUT HAEFFNER, UC Berkeley — Our experiment aims at the trans-
fer of quantum information between distant trapped ions using a macroscopic metal
wire: an oscillating trapped ion induces oscillating image charges in the trap elec-
trodes. If this current is sent to the electrodes of a second trap, it influences the
motion of an ion in the second trap. With manageable trap geometries, a transfer
rate of 1 ms between the motional states of the ions is possible. This “wire-mediated”
coupling may be used not only for scaling up the quantum information processing
devices, but also as a means to interconnect atomic systems to solid-state systems.
Towards these goals, we are characterizing the behavior of our planar trap in terms
of stray fields and electric field noise. In addition, we discuss experimental tools
that we developed to characterize the trap operation in the presence of a floating
wire which at a later stage will couple the two ions.
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