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Vortex Lattice Nucleation in Dipolar Bose-Einstein Condensates
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Rotating Dipolar BECs

Qo
THE UNIVERSITY OF

MELBOURNE

Density Residual
nature physics a a

Article https://doi.org/10.1038/s41567-022-01793-8

Observation of vortices and vortex stripesin
adipolar condensate b

Ground state

2 oo
< S
£ -
@ &0
Received: 15 June 2022 Lauritz Klaus © ">, Thomas Bland ®***, Elena Poli®?, Claudia Politi"?, u% "
Accented: & Septamber 2022 Giacomo Lamporesi®?, Eva Casotti®'?, Russell N. Bisset®?,
sauissebdaiseskionel J. Mark®'?and Francesca Ferlaino ®* c

Published online: 31 October 2022

Simulation

(©)
09 .o:.o

al a2 a3 a4 (‘}/1
d

L@OO@
® e .4./

/

t, _127 ms 207 ms 314 ms 447 ms 527 ms ms 741 ms 848 ms 981 ms

BREEREEERE
VNN S xR s

Simulation

sim.

exp.




° )
1p1ar BECs &Y
ELBOURNE

Uga(r) = Z;lrd [1 — 37«((3308 z?

579/
Long-Range Anisotropic @/ g
Y

Prolate: C
. . dd
net top-to-tail Eqgq =—
attractive interaction 3g
éé ¢¢¢ Oblate:

© éééééé net side-by-side

< éé repulsive interaction




Rotate the Dipoles
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¢ =m/2
(Vaa(r)) = 72 (3603-24» - 1) (1 - Tr(w r)').

First discussed by Giovanazzi et al. in Phys. Rev. Lett. 89, 130401 (2002) - but without
GPE simulations or extended Thomas-Fermi calculations
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Instability of Rotationally Tuned Dipolar Bose-Einstein Condensates
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Rotate the Dipoles: Stability

PHYSICAL REVIEW LETTERS 122, 050401 (2019)

n(r, t) = nre(r) + on(r, t);

S(r, t) — STF (l', t) + ) S(r, t). Instability of Rotationally Tuned Dipolar Bose-Einstein Condensates
S.B. Prasad,' T. Bland,” B. C. Mulkerin,” N. G. Parker,'” and A. M. Martin'
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Rotate the Dipoles: Vortices
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Vortex lattice formation in dipolar Bose-Einstei d tes via rotation of the polarization
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DC Magnetometry Below the Ramsey Limit with Rapidly Rotating Diamonds
Alex Wood: R5: 2:30-3:00 (Wednesday)

Reduced Density Matrix Approach to Ultracold Fermionic Systems in 1D
Mitchell Knight: R2: 2:45-3:00 (Wednesday)

Dynamics of Quasi-One-Dimensional Dipolar Condensate Droplets
Junfan Wang: R4: 5:15-5:30 (Wednesday)

Tunable Gyromagnetic Augmentation of Nuclear Spins in Diamond
Russell Goldblatt: R6: 2:30-2:45 (Thursday)
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Quench Dynamics of Trapped Many-Body Systems
Alex Kerin: 5:30-7:00 (Tuesday) :

Quench Dynamics of the Extended Su-Schrieffer-Heeger Model
Anirban Ghosh: 5:30-7:00 (Tuesday)

Quench Dynamics in the Jaynes-Cummings-Hubbard and Dicke Models
Andrew Hogan: 5:30-7:00 (Thursday)
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