(®)
2015 2018

Development of an atomic fountain operational in a long term with extremely high
frequency stability

Takamizawa, Akifumi
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For continuous long-term operation of an atomic fountain, I developed
external cavity diode lasers whose frequency could be locked during more than several months, and
implemented in the optical system of an atomic fountain. In this laser, the cavity insensitive to
misalignment with a cat"s eye configuration was made without any position adjusters for high
mechanical robustness. Moreover, the housing for the laser was sealed from outside to suppress
frequency drift by variation in atmosphere pressure.

In an atomic fountain, the number of cold atoms was increased by modifying the optical
configuration for optical molasses and optical pumping. Consequently, the frequency stability was
improved to 7x 10-14/tau(1/2) (tau: averaging time (s)). Moreover, the systematic uncertainty was
evaluated to be 6.1x 10-16.
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