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Summary
Experimental Observation of a Superfluid Gyroscope in Dilute Bose-Einstein Condensate
MIYAMOTO Michiko

I wrote an outline of a paper written by reseachers at Clarendon Laboratry, University of Oxford, titled
“Experimental Observation of a Superfluid Gyroscope in a Dilute Bose-Einstein Condensation”

They have observed three—dimensional Gyroscopic effect and realization of a superfluid Gyroscope as
discussed by Stringari in [4]. The experiment is performed on Rb%7 condensate produced by forced rf
evaporative cooling in a time orbiting potential trap, In this experiment, they combine two striking
superfluid effects. One is the production of guantized vortices, and the other one is reduced moment of
inertia associated with the excitation of the scissors mode. From this they deduce the angular momentum
associated with the voltex line and found a value close to #i per particle as predicted for a superfluid.
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Figl The gyroscope motion. In equilibrium, the oblate
spheroidal condensate (projected outline shown as the
grey ellipse) would lie stationary with its normal axis
(heavy black arrow) parallel to the z axis. The scissors
oscillation involves a fast harmonic oscillation, at wsc, of
the small angle § between the condensate normal axis
and the z axis. When a vortex is present, the plane of
this oscillation (initially the xz plane when ¢=0), and
then slowly precesses through angle ¢ about the z axis.
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Fig2 The angle of the cloud projected on the xz plane
when the scissors mode is initially excited in the xz
plane, in (a) with a vortex and in (b) without a vortex.
In (a) each data point is the mean of 5 runs, with the
standard error on each point shown. The solid line is the
fitted function given in Eq.(4). In (b) most data points
are an average of 2 runs, occasionally 5 runs were taken,
and the standard error is shown for these points for
comparison with (a).
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Fig3 As for Fig2 but with the scissors mode initially
excited in the yz plane and Eq.(5) as the fitting function
(solid line).
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Fig4 Three examples of absorption images, taken along
the y direction and perpendicular to the core of the
vortex after 12 ms of expansion, show the vortex core
roughly following the angle of the axis of the condensate
during the gyroscope motion. These images were taken
with a smaller condensate density (N =10000), so that
the vortex core [of radius (87na) ~1/2] was large enough
to have a significant effect on the integrated absorption
profile. White (black) corresponds to a high (low)
density of atoms.
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