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Macroscopic-Microscopic Method

M(Z,N ; def) = ZMH + NMn − 0.00001433Z2.39

+ ELSD(Z,N ; def) + Emicr(Z,N ; def)

Microscopic Energy: Emicr = Epair + Eshell

Macroscopic Energy: Lublin - Strasbourg Drop
[ K. Pomorski, J. Dudek, Phys. Rev. C 67, 044316 (2003)

J. Dudek, K. Pomorski, N.Schunck, N. Dubray, Eur. Phys. J. A 20, 15 (2004) ].

(A=Z+N; I=(N-Z)/A)

ELSD = −15.4920(1 − 1.8601I2)A + 16.9707(1 − 2.2938I2)A2/3Bsurf (def)

+3.8602(1 + 2.3764I2)A1/3Bcurv(def) +
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Total Energies: An Example
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Deformation Parameters

R(θ, φ) = R0c({αλµ})(1 +

λmax∑

λ=2

λ∑

µ=−λ

αλµYλµ(θ, φ))

The quadrupole shapes λ = 2, µ = −2, 0, 2

R(θ, φ) = R0c({αλµ})(1 + α2,−2Y2,−2(θ, φ)

+α2,0Y2,0(θ, φ) + α2,+2Y2,+2(θ, φ))

The octupole shapes λ = 3, µ = −2, 0, 2

R(θ, φ) = R0c({αλ,µ})(1 + α2,±2Y2,±2(θ, φ)

+α2,0Y2,0(θ, φ) + α3,±2Y3,±2(θ, φ)

+α3,0Y3,0(θ, φ))
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Total Energies: Non-Axial Octupole Projections
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Tetrahedral Symmetry: Yλ,µ : λ = 3, µ = −2, 0, 2
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Examples of Octupole Correlations
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Very Large Deformations, Superdeformation ...
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Binding Energies
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Summary I
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Ytterbium Region
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Ytterbium Region - Binding Energies
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Summary II
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Conclusions

The single particle gaps (shell structure) are often very sensitive to

α32 tetrahedral deformation

For Californium and Fermium isotopes calculations show very large

deformation minima correlated with extreme values of α30 and α40

(in agreement with earlier calculations)

Non-axial octupole deformations are predicted around saddle points

and at tetrahedral minima i.e. ∀ αλ,µ = 0 except for α3,2 6= .0

The theoretical binding energies for all even-even nuclei with

Z = 60 − 100, N = 80 − 142 are very close to the experimental

ones. The maximum deviations are around ± 1 MeV
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