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Effects of dipole-dipole interaction can significantly modify properties of Bose-Einstein
condensates, as demonstrated in the recent experiment [1], where the Rosensweig instability
was observed in a quantum ferrofluid of a strongly dipolar BEC, leading to a formation of atomic
droplets. Here we extend previous theoretical description of such a system that takes into
account only correction of the ground-state energy [2,3], and develop a full Bogoliubov-Popov
theory, which also accounts for the condensate depletion. Using this approach, we study
generation of vortices and their properties in strongly dipolar Dy BEC, in particular the
dependence of the critical velocity of a moving obstacle to shed vortex dipoles. We also use
extensive numerical simulations to consider if quantum droplets [1] can emerge in fast rotating

BECs.
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