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Recently, technologies of artificial intelligence and machine learning have
been developping rapidly. In this research project, 1 applied methods of machine learning to the
system of ultracold atoms. | used the reinforcement learning to create desired states of the system
by controlling an external potential. As a result, | found that the desired vortex states can be
generated in a Bose-Einstein condensate by controlling the external potential. | also found a method

to create skyrmions in a Bose-Einstein condensate hydrodynamically.
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H. Saito, *“ Creation and manipulation of quantized vortices in Bose-Einstein
condensates using reinforcement learning” , J. Phys. Soc. Jpn. 89, 074006 (2020)
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K. Sakaguchi, K. Jimbo, and H. Saito, “ Hydrodynamic generation of skyrmions in a two-
component Bose-Einstein condensate” , Phys. Rev. A 105, 013312 (2022).
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