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Relativistic mean-field
Theoretical background3

NEDFs as global theoretical framework

relativistic Hartree-Bogoliubov model

meson-exchange functionals (DD-ME2, ...)
point-coupling functionals [DD-PC1, T. Nikšić et al. PRC 78, 034318 (2008).]

L = ψ̄(iγ · ∂ −m)ψ − 1
2
αS(ρ̂)(ψ̄ψ)(ψ̄ψ)− 1

2
αV (ρ̂)(ψ̄γµψ)(ψ̄γµψ)

− 1
2
αTV (ρ̂)(ψ̄ #»τ γµψ)(ψ̄ #»τ γµψ)− 1

2
δS(∂ν ψ̄ψ)(∂ν ψ̄ψ)− eψ̄γ · A (1− τ3)

2
ψ

TMR separable pairing [Y. Tian et al. PLB 676, 44 (2009).]

〈k|V 1S0 |k ′〉 = −Gp(k)p(k ′), p(k) = e−a2k2

RHB equations solved by expanding nuclear spinors in HO basis

dimensionless deformation parameters βλ = 4π
3ARλ qλ0

self-consistent calculation of ground-state properties
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How atomic nuclei cluster7
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Beyond relativistic mean-field
Symmetry restoration and configuration mixing8

constrained RHB solutions as BMF input: |φ(qj)〉, q ≡ (β2, β3)

configuration mixing of symmetry-restored states:

|JNZπ;α〉︸ ︷︷ ︸
collective state

=
∑
j

f Jπα (qj)︸ ︷︷ ︸
weight function

P̂J
00P̂

πP̂N P̂Z︸ ︷︷ ︸
projectors

|φ(qj)〉︸ ︷︷ ︸
RHB state

variational principle yields the Hill-Wheeler-Griffin equation:

∑
j

HJπ(qi , qj)︸ ︷︷ ︸
Hamiltonian kernel

coll. w. f.︷ ︸︸ ︷
g Jπ
α (qj) = E Jπ

α︸︷︷︸
exc. spectra

g Jπ
α (qi )

solving the HWG equation gives collective spectra and wave functions

calculation of various observables (Qspec
λ , B(Eλ), FL(q), ...)
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Beyond relativistic mean-field
Cluster structures in Ne isotopes13
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Conclusion14

formation of clusters as transitional phenomenon

RMF description of ground-state properties

clustering due to the depth of confining potential
relativistic functionals: deeper potentials and smaller α values
systematic prediction for nucleon localization over nuclide chart

beyond RMF description

systematics of neon isotopic chain
collective properties and cluster structures in 20Ne
applicable over the entire nuclide chart
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Thank you for your attention!
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