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Finite Nuclei Calculation: Quasilocal density functional theory(QLDFT)
Crust-Core transition region in Neutron star: Dynamical method & Thermodynamical method
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THE NEUTRON STAR CORE-CRUST TRANSITION
Dynamical method

Vdyn(ρ, k) =

(
∂µp

∂ρp
+ Dpp(ρ, k) +

4πe2

k2

)
− [∂µn/∂ρp + Dnp(ρ, k)]

2

∂µn/∂ρn + Dnn(ρ, k)

− (4πe2)2

∂µe/∂ρe + 4πe2/k2

Thermodynamical Method

VTherm = 2ρ
∂Eb(ρ, yp)

∂ρ2
+ ρ2∂

2Eb(ρ, yp)

∂ρ2
−
(
∂2Eb(ρ, yp)

∂ρ∂yp
ρ

)2

/
∂2Eb(ρ, yp)

∂2yp

Simple Effective Interaction (SEI)

Veff (r) = t0(1 + x0Pσ)δ(r) +
t3

6
(1 + x3Pσ)

(
ρ

1 + bρ

)γ
δ(r)

+ (W + BPσ − HPτ −MPσPτ )f(r)

f(r)= e−r/α

r/α (Yukawa), e−r2/α2
(Gaussian), e−r/α (Exponential).

SEI has 11 parameters:b, t0,x0, t3, x3,γ, α, W, B , H , M + W0 ⇒ Enters in the description of finite nuclei.
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