
Equilibrium rotation of a vortex bundle terminating on a lateral wall

S.K. Nemirovskiia and E.B. Soninb

aInstitute of Thermophysics, Prospect Lavrentyeva, 1, 630090, Novosibirsk, Russia
bRacah Institute of Physics, Hebrew University of Jerusalem, Givat Ram, Jerusalem 91904, Israel

Probably, in the theory of quantum vortices the most significant result (apart from the discovery of the
quantum vortices themselves) was the forming of the vortex lattice in the rotating helium. Paradoxically,
but the question how this lattice appears is open up to now. Currently this process was thoroughly
investigated in superfluid 3He-B theoretically and experimentally in the Helsinki group. Vorticity is
generated at the container bottom and propagates upward along the cylindric container axis in the form
of a vortex bundle flaring to lateral container walls. The structure and dynamics of this flaring bundle,
whether it is turbulent or laminar, what is the velocity of its propagation - that are questions, which
need theoretical description. In the present work the trial, equilibrium states of the corresponding vortex
structure are built and studied. These states possess the ”own” angular velocity obtained from the
standard conditions, that the thermodynamic potentials of system below an above the front are equal,
and variation of the structure with respect to the shape is zero. If the container rotates with the same
angular velocity neither dissipation nor propagation of the vortex front along the container axis is possible.
If the angular velocities of the flaring vortex bundle and the container differ and there are dissipative
mechanisms (interaction with the normal component and/or pinning on the lateral walls) then the front
should propagate with the velocity evaluated on the basis weakly nonequilibrium theory.


