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Improvement of an accuracy of optical frequency standard using the 115In+ ion
sympathetically cooled by the 171Yb+ ion
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To improve the accuracy of an indium ion trap optical clock which has been
already developed in our group, we started to construct a new indium ion trap optical clock system.
In the new system, we used a single ytterbium ion to cool an indium ion sympathetically. This is
because a mass ratio between a cooling ion and a coolant ion should be nearly unity to effectively
cool.

During the term of the research, we constructed a new ion trap system including some laser systems.
After that, we succeeded in trapping a single ytterbium ion and a single indium ion in the trap
together. We also developed a 230nm laser system to be able to detect indium ion quantum state for
the clock frequency measurement. We tested laser frequency locking and confirmed it kept stable
operation over 3 hours.
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