(®)
2015 2017

Generation of mesoscopic laser-cooled ion strings with controlled spacing
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In the application of laser-cooled atomic ions to quantum interfaces,
guantum simulations, and optical clocks, the issue of increasing the number of ions is an important
consideration with regards to performance improvement. An ion string with equal spacing should be
utilized to initiate an interaction between a large number of ions and light in an identical manner.

However, this has proven to be impossible with conventional ion trap electrodes. In this study, we
developed a special microfabricated electrode which generates an electric field that facilitates the
alignment of 17 calcium ions with a spacing of 15 micrometers. In addition, we developed a method
to precisely measure the electric field strength at each ion position. By applying a feedback signal

of the difference between the measured and designed electric fields to the applied voltages, we
succeeded in improving the uniformity of the spacing.
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