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Caplan, M. E., and C. J. Horowitz, Reviews of Modern Physics 89, 041002 (2017)
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Astrophysics meets ultracold gases

Poli, Elena, et al. ”Glitches in rotating supersolids.” Physical Review Letters 131, 223401 (2023)
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Bose / BEC

∆BEC ∼ ψBEC ∝
√
n

Fermi / BCS

∆BCS ∼ ψCooper ̸∝
√
n
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Klausner et al. PRC, 108, 035808 (2023).
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ε(ρ, ∇⃗ρ, ν, τ, j ) = ℏ2

2M
τ + ερ(ρ) + ετ (ρ, τ, j ) + ε∆ρ(ρ, ∇⃗ρ) + επ(ρ, ∇⃗ρ, ν)

ρ(r) =
∑
k

|vk(r)|2

τ(r) =
∑
k

|∇vk(r)|2

ν(r) =
∑
k

uk(r)v
∗
k (r)

h(r) =
δε

δρ
−∇ δε

δτ
∇− i

2

{
δε

δj
,∇
}

∆(r) =
δε

δν

Superfluid Local Density Approximation
A. Bulgac, Physical Review A 76, 040502 (2007)

Hartree-Fock-Bogoliubov equations(
h(r) ∆(r)
∆∗(r) −h∗(r)

)(
uk(r)
vk(r)

)
= ϵk

(
uk(r)
vk(r)

)

Quality of results highly depends on the quality of density functional!
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Wlazłowski, Gabriel, et al. PRL 117, 232701 (2016).
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Thank you!

Muito obrigado!
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Brussels-Montreal (BSk) functional
Experimental data

atomic masses

nuclear charge radii

symmetry energy

incompressibility

N-body calculations

EoS of pure neutron matter
1S0 pairing gaps in nuclear matter

effective masses in nuclear matter
Chamel et al., Phys. Rev. C 80, 065804 (2009)
Goriely et al., Phys. Rev. Lett. 102, 152503 (2009)
Goriely et al., Phys. Rev. C 93, 034337 (2016)

ε(ρq, ∇⃗ρq, νq, τq, j q)
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