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Topological phase imprinting of quantum vortex in gaseous Bose-Einstein condensates
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Abstract: We generated multiply charged quantum vortex in gaseous Bose-Einstein condensate of &Rb atom by a topological phase
imprinting method. The phase imprinting was simply realized by reversing the spins of condensed atoms confined in a magnetic trap
with an external magnetic field. We will study the dynamics of multi-quantized vortex under various conditions of the density and the

shape of BEC
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Figure 1. Picture of magnetic trap, which consists of an anti-
Helmholtz coil pair (upper and lower coils) and an loffe coil
(right side one). BEC is generated in central rectangle grass
cell.
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Figure 2. Procedure of quantum vortex generation by
topological phase imprinting for spin-1 BEC. (a) Initially,
spins (arrows) are oriented in same direction by Y-direction
bias magnetic field. Lines on small discs are phase of BEC
order parameter. (b) At zero bias field, spins point along the
local field direction. (c) Spins are reversed by the backward
bias field. The phase difference of 4 is shown around the

BEC.

Figure 3. Absorption image of BEC with a charge-4
quantum vortex, taken after 15-ms ballistic expansion.
Diameter of BEC is about 200 um.
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