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Theoretical and numerical studies of quantum hydrodynamics and quantum
turbulence have been performed on superfluid helium and atomic Bose-Einstein condensates (BEC). The
main results are as follows.

Superfluid helium: (1) Formulation of the dynamics of full coupling of two fluids, (2) Formation of
local turbulence, its internal structure, and vortex ring emission from it, (3) Superdiffusion of
qguantum vortices, and (4) Visualization of quantum vortices using silicon nanoparticles

Atomic BEC: (1) annihilation and recurrence of vortex pairs in a two-component BEC, (2) interaction
between vortices of different components in a two-component BEC, and (3) restoration of isotropic
symmetry in turbulent flows in a box potential
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