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Summary



  

Bubble traps

Lundblad et al. 
2019

Colombe et al. 
2004

Solution: go to space...



  

BEC and superfluidity on the sphere

Only for no interaction or weak hard-core interactions...



  

Physical model

● Spinless bosons of mass m

● Canonical ensemble

● Finite system (no PBC)

● Finite temperature

● Soft-core interaction

σ

ϵ

● Dipole-dipole interaction



  

External potential

Minimum:

Small oscillation limit:

Δ = 1.96

Δ = 0.7



  

Feynman’s path integral (statistical)



  

Bose-Einstein statistics



  

Monte Carlo sampling

Sampling Acceptance/rejection



  

Monte Carlo sampling

Standard PIMC

Biased PIMC



  



  

Results: soft-core interactions

α = 5 α = 17.5 α = 250

12 clusters 16 clusters



  

Results: soft-core interactions

Weak
confinement

Strong
confinement

N = 120

N = 40

N = 80



  

Future prospects:

● Including gravity

● Dynamics in the strongly-interacting regime

● Generalizing to other geometries with 
curvature

Thank you!


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 15

