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Vortex nucleation in optically trapped BEC by topological phase imprinting

OZHPPE!, SRil%!, SN

Akinori Tsukada®, Hitoshi Shibayama®, Takeshi Kuwamoto®

Abstract: We plan to nucleate a giant vortex (higher-order multi-charged vortex) in an optically trapped Bose-Einstein condensate by

topological phase imprinting. As a first step, we have now performed the creation of quadruply charged vortex. The atomic-density

defects, which would be a signal of vortex formation, were observed in the condensates.
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Figure 1. Picture of racetrack coil. Enamel wire of
1.8mm diameter was winded by 25 turns.
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Figure 2. Schematic view of setup of a racetrack coil
system and a QUIC magnetic trap.
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Figure 3. Time chart of vortex nucleation in optically
trapped BEC by topological phase imprinting.

Figure 4. Image of observed condensate with a quadruply
charged vortex formed by topological phase imprinting.
Free fall time is 12 ms.
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Figure 5. (ii)-(vi) Images of condensates in the magnetic and
the optical trap. These were taken after vortex creation and
various holding times. (i) For comparison, the images of
trapped condensates in both traps without vortex creation are
shown.



