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Neutron star

Mass M ⇠ 1� 2M�

Repulsion

Gravity

20 km

Radius   R ≃ 10 km
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neutrons protons

J. W. Negele and D. Vautherin, Nucl. Phys. A207, 298 (1973) 


Internal structure



Emulation



Ultracold dipolar atoms 

polarizedrepulsive attractive

Interaction



Observations of supersolids@ MIT, Pisa/LENS, Stuttgart, Innsbruck 

Bland et al PRL 128, 195302 (2022)

Dy experiment

Numerical

Supersolid droplets

Droplets
N = 3 × 105 n ∼ 103μm−3

n ∼ 10 μm−3



Poli, Bland, White, Mark, Ferlaino, Trabucco, MM 
Phys.Rev.Lett. 131 (2023) 22, 223401 

Neutron Star inner crust Dipolar Supersolid

ϵdd ∼ 1



Neutron star Glitches

relaxation

steady state spin-up

Ω

t

ΔΩ/Ω ∼ 10−12 − 10−3

PSRB0531+21 


Espinoza et al., Mon. Not. R. Astron. Soc. 414, 1679–1704 (2011) 

 




Supersolid glitches



Conclusion

Superdense nuclear matter in compact stars 
Dipolar atoms offer a portal 
Emulation of the glitch mechanism

Outlook
Layered superfluids to have layered structure 
Angular momentum evolution 
Scaling
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Thanks for your attention!



Supersolid glitches



Taxonomy of compact stars

Neutron star

n,p,e,μ
Δ, Σ, Λ ...
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R ⇠ 10 km M = 1� 2M�

Hybrid star

n,p,e,μ

u,d,s

R ⇠ 10 km M = 1� 2M�

Strange star

u,d,s

R ⇠ 0� 10 km M < 3M�


