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Macroscopic-Microscopic Method

M(Z,N;def) = ZMpy+ NM, — 0.000014332*%
+ Ersp(Z,N;def) + Epier(Z, N; def)

® Microscopic Energy:  Enier = Epair + Eshell

®m 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) ].
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Total Energies. An Example

Edef=EL SD(def)-ELSD(0)
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lon Parameters
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The quadrupole shapes A = 2, u = —2,0, 2

R(0,6) = Roc({anu})(1 + ag,—2Y2 2(0,9)
+ a20Y20(0,9) + az 12Y2 12(0,9))
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The quadrupole shapes A = 2, u = —2,0, 2

R(0,6) = Roc({anu})(1 + ag,—2Y2 2(0,9)
+ a20Y20(0,9) + az 12Y2 12(0,9))

The octupole shapes A = 3, u = —2,0, 2

R(0,9) = Roc({aau})(1 + a2 +2Y2 +2(0, ¢)
+a20Y20(0, ) + az 12Y3 12(0, ¢)
+as3,0Y30(0,9))
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Deformed Woods-Saxon with Universal Parameters Deformed Woods-Saxon with Universal Parameters

T/2]1/

/2]13

06)[8,.,7/2]1 /2
0.L)[8; ‘/2 /27

gi;ls,s,nﬁ]a/

5,5,8/2]0)"

E:;Hs:s,nﬁ]sf

5)[L4,8/2]5

Neutron Levels [MeV]
Proton Levels [MeV]

/\na

Strasbourg Theory Group
Strasbourg Theory Group

W i
-.30 -.20 -.10 .00 A0 .20 .30 -.30 -.20 -.10 .00 .10 .20 .30

Tetrahedral Deformation Tetrahedral Deformation

Th

Yy
KO

gy,
W,

S 2 S
2 N My S
T KZIN

Cm

Wy
Wz,
N,
S 2

2
%,

S
S ",
MmN

&
o

Qi
o
&
%
10,

iy,

0
0
7,

Wy,
e g

E;oi(def)-E; 5p(0) [MeV]
E;oi(def)-E| 5p(0) [MeV]
E;oi(def)-E| 5p(0) [MeV]

Eiot(def)-E| 5p(0) [MeV]

>
2
>
%,
%,
e

&
3 &
(PRPELTTI




Examples of Octupole Correlations
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Very L arge Defor mations, Super defor mation ...
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Detformed Woods-Saxon with Universal Parameters Deformed Woods-Saxon with Universal Parameters
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The single particle gaps (shell structure) are often very sensitive to
oo tetrahedral deformation
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The single particle gaps (shell structure) are often very sensitive to
oo tetrahedral deformation

For Californium and Fermium isotopes cal culations show very large
deformation minima correlated with extreme values of acgg and oy
(in agreement with earlier calculations)
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Non-axial octupole deformations are predicted around saddle points
and at tetrahedral minimai.e. V ay,, = 0 except for ag 2 # .0
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The single particle gaps (shell structure) are often very sensitive to
oo tetrahedral deformation

For Californium and Fermium isotopes cal culations show very large
deformation minima correlated with extreme values of acgg and oy
(in agreement with earlier calculations)

Non-axial octupole deformations are predicted around saddle points
and at tetrahedral minimai.e. V ay,, = 0 except for ag 2 # .0

The theoretical binding energiesfor al even-even nuclel 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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