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Study on precise optical manipulation of sodium Bose-Einstein condensates

Morinaga, Atsuo
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i We developed a stable system which produces Bose-Einstein condensations (BECs)
with a large number of sodium atoms and a system ofthe phase contrast imaging for non-distractive

measurement of BECs. Spatially separated fragments of BECs in different Zeeman states were extracted
from BECs irradiated by a two-photon Zeeman Raman laser pulse and the mechanisms were investigated. By
selecting the detuning frequency between the incident two photons for Zeeman Raman output coupling, a
collimated atom laser was extracted from sodium BECs for a period of 30 ms. Two fragments of BECs with
zero velocity were generated by an irradiation of two short non resonantlaser pulses along the long axis
of BECs. Using an additional off-axis Helmholtz coil, we could generate a scissors mode and observe an
alternate oscillation between the scissors mode and the high-lying quadrupole mode. Finally, using a
central motion of BECs, we could generate a vortex with a vorticity of 1 in the m=0 state.
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