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Emergence of striped states in quantum ferrofluids1 ANTUN
BALAZ, Institute of Physics Belgrade, Serbia, AXEL PELSTER, Physics Depart-
ment and Research Center OPTIMAS, Technical University of Kaiserslautern, Ger-
many — In the recent experiment [1], striped states in a many-body system of tilted
dipoles were observed in a quantum ferrofluid of a strongly dipolar BEC of dyspro-
sium, leading to a formation of atomic droplets. In Ref. [2] it was demonstrated
that the stability of such droplets is due to a quantum fluctuation correction of the
ground-state energy [3, 4]. Here we extend this previous theoretical description and
develop a full Bogoliubov-Popov theory, which also takes into account the conden-
sate depletion due to quantum fluctuations. We apply our novel approach to study
in detail the emergence of striped states and their properties. To this end we perform
extensive numerical simulations and determine how the critical tilting angle depends
on both the atom number and the trap geometry. Our investigations turn out to
be relevant for extracting the yet unknown s-wave background scattering length of
dysprosium from the experiments of Ref. [1].
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