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* effectively homogeneous potentials realizable

* superfluid properties studied under rotation

* unigue vortex patterns found with unusual symmetries
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* atomic Bose-Einstein condensates created with inhomogeneous trapping potential
* magnetic and/or optical potentials create harmonic confining environment

* successful matching of experiment and theory for over two decades
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N. Navon, R. P. Smith, and Z. Hadzibabic, Nat. Phys. 17, 1334 (2021)
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* the additional coupling leads to the appearance of vortices in the cloud

¢ =n/ \/ mn, 8,4 (healing length) {x,y}—=1{x,y}/&, w— /N4 W, E>p—Eyp/ (Mhpgop) (€nergy)




Numerical results




Numerical results

[ (z, y=0.7¢)|?

[ (2=0.7¢, y)|?




Numerical results

9 (x, y=0.7¢)|?

ny3824d

g = 5x10°g,,,

w = 4dx/¢,

L, ,/E=2.25/£, L=1.8¢] %

S <
-

[ (2=0.7¢, y)|?




Numerical results




Numerical results




Numerical results

n>3824

g = 5x10°gy,,

w = 4dx/¢E,

(L, ,/E=2.25/¢, L=1.8¢]




Numerical results




Numerical results

e
S

¢ (2=1.175¢, y)|?




Numerical results

1.175¢)|?

Y (z,y

h
Q=512 :
n>3824

g = 5x10°gy,

w = 4dx/¢E,

L, /E=2.25/¢, L=1.8¢] T

|
— 0w o 2
o <
=

¢ (2=1.175¢, y)|?

S. K. Adikari, J. Phys.: Condens. Matter 31, 275401 (2019)




Numerical results

1.175¢)|?

vortices arrange
Into square patterns

Y (z,y

h
Q=512 :
n>3824

g = 5x10°gy,

w = 4dx/¢E,

L, /E=2.25/¢, L=1.8¢] T

|
— 0w o 2
o <
=

¢ (2=1.175¢, y)|?

S. K. Adikari, J. Phys.: Condens. Matter 31, 275401 (2019)




Numerical results




Numerical results

X GPE E/nyyq9>4
— E=212.0-9.0Q + 3.0Q?

Q/(Ny4924/h)




Numerical results

X GPE E/nyyq9>4
— E=212.0-9.0Q + 3.0Q?

)

- aO + aIQ -+ a2Q2

n>3824

Q/(N34924/h)




Numerical results

X GPE E/nyyq9>4
— E=212.0-9.0Q + 3.0Q?

)

- ao + (XIQ -+ a2Q2

n>3824

Q/(nZdQZd/h) R. P. Feynman, Prog. Low. Temp. Phys. 1, 17 (1955)
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* experiments can now realize uniform Bose-Einstein condensates

* Interesting to understand how superfluidity manifests

* unusual vortex patterns can be obtained

* how does the shape of the uniform box change the ground state

* vortex lattice dynamics

% comparison with experiments feasible?
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