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ρ(r) =
∑
k

|vk(r)|2 τ(r) =
∑
k

|∇vk(r)|2 ν(r) =
∑
k

uk(r)v∗k (r)

h(r) ≡ h(ρ(r), τ(r),∇ρ(r), ~j(r))

∆(r) ≡ ∆(ρ(r),∇ρ(r), ν(r))

Bogolubov-de Gennes equations(
h(r) ∆(r)

∆∗(r) −h∗(r)

)(
uk(r)
vk(r)

)
= εk

(
uk(r)
vk(r)

)
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ε(ρ, ~∇ρ, ν, τ, j ) =
~2

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

h(r) =
δε

δρ
−∇ δε

δτ
∇

− i

2

{
δε

δj
,∇
}

∆(r) =
δε

δν
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CV =
∂E

∂T
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Outlook
F heat capacity

F full 3D dynamics

F energy dissipation

F polarized system

Take-home message
F BSk fitted for both regimes:

neutron matter and nuclei
(clusters & vortices)

F beyond mean-field

F finite temperatures

F dynamics

Thank you!
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