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Fully coupled dynamics of superfluid and normal fluid

Tsubota, Makoto

3,500,000

[ 1 1941

[ BEC] BEC

BEC
BEC

We study numerically quantum hydrodynamics and quantum turbulence. In
superfluid helium, our main result is to reveal the fully coupled dynamics of the two-fluid
(superfluid and normal-fluid) model. The superfluid is described by the vortex filament mode and the

normal fluid is described by the Navier-Stokes equation, and they interact through the mutual
friction. Considering the thermal couterflow, we succeeded in obtaining the anomalous fluctuation
of the normal fluid velocity caused by the vortex tangle; the results are qualitatively consistent
with the recent visualization experiments. Another important result is observing the energy cascade
of turbulence in a Bose-Einstein condensate trapped by a box potential.
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