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Credit: B. Saxton, NRAO/AUI/NSF

Thermal energy for T = 1010 K:
kBT ≈ 1 MeV
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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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https://www.youtube.com/watch?v=GS0yziDBZ68
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https://www.youtube.com/watch?v=GS0yziDBZ68
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vvr =
1
2πR

ℏc
Mnc2

(
ln
8R
acore
− α

)
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Summary

fully self-consistent 3D
(TD)HFB calculations

BSk31 Energy Density Functional

effective parameters can be extracted

effective mass

dissipation channels

creating vortex rings

giant dipole resonance

More details

Physical Review X 14,
041054 (2024)

Thank you!
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