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Assumptions of the SHF model
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Skyrme force potential
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(ﬁ ,. P"‘i) Skyrme-Hartree-Fock model
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Pairing correlations II

(BCS)

The Gap equation
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Pairing correlations II
(BCS)
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Taking into account the two-body tensor
interaction
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Taking into account the tensor term into the
Skrme-Hartree-Fock model
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Hartree-Fock equations
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Taking into account the tensor term into the
Hartree-Fock model Il
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W.S. wave functions
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Experimental clues for the shell structure
evolution close to the drip lines

T. Otsuka, R BupmkitdR ¥ Ujitaoim, 1B. AGr&veywandMHAakeshiand T. Mizusaki,
Physical Review Letters 83 (200%), 282502.



Experimental clues for the shell structure
evolution close to the drip lines
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FIG. 3: Energies of the 2" states measured in the Ca and
Si isotopes. Present result for **Si —770(19) keV— brings evi-
dence for the the collapse of the N=28 shell closure at Z=14.
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DT, H. Liang, N. V. Giai, and C. Stoyanov

Phys. Rev. RESWHSE316 (2008)
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Sn(h11/2)-8n(9712)’ MeV
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Giant Dipole Resonance

v" High frequency, collective excitation of the nuclei

v'Their basic features depend on the bulk structure

v'Their characteristics change slowly with the mass number

v'Their energy is situated well above the one particle separation energy
(10-20 MeV)

v'Their width is about 2.5 — 6 MeV

v'The effective cross section may be described well by the following
Lorentz type distribution formula.
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O It is an effect from structural changes when one goes further
towards the drip lines

O Appearance of a diffused surface — the skin

UThe energy of the Pygmy Dipole Resonance is a function of the
collectivity and the energy of the Giant Dipole Resonance
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Quasiparticle Random Phase
Approximation
(QRPA)

Landau-Migdal representation of the residual force
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Linking to the Skyrme parameters
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/6 Results for the isotopic chain Z=50:
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Energy of GDR, B¥WSR, %

Results for the isotopic chain Z=50:
Energy of the Giant Dipole Resonance
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Results for the isotopic chain Z=50:
Transition densities

1. Transitional densities for
excitations below 10
MeV;

2. Transitional densities for
excitations belonging to
the Giant Dipole
Resonance;

3. Excitations of a mixed
type.




Resuiis for the isotopic chein £=50:
First 2° excited state

Motivation:

In recent experiments [1-4] 0’35_ ot o t' il '[ 'l ]
the E2 strengths have been 03] T T T eii";fﬁfj,?;?ij;—ﬁ
me_as_ured in the | neutron L L R _ _
deficient 106-112Sn isotopes. 0,25 - S T . -
Using different models [5-8] w - " L " )
a lot of theoretical effort was o7 - 1. ]
devoted in  order to 2N a0
understand the effect of %

different aspects of the 5 0101 A }
nuclear structure on the z n 4 ]
B(E2,9.s.—2,*) strength in b -
the tin chain. We try to .
describe the effect of the O 00 162 134 136108 110 112 114 116 18 150 132 134 136 138 150 1952
pairing on the E2 strength in 100 102 104 106 106 110 112 114 T18 118 120 122 124 126 128 130 132
these nuclei, and compare to Sn

the experimental results.
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Mixed symmetry states in the framework of a microscopic model:

2,* oscillations of the proton and neutron
systems in phase;
(isoscalar vibrations)

(Fully Symmetric State)

2,* oscillations out-of-phase;
(isovector ) vbrations of protons and neutrons

(Mixed Symmetry State)

A. A.Faessler, R. Nojarov, Phys. Lett., B166, 367 (1986)
B. R. Nojarov, A. Faessler, J. Phys. G, 13, 337 (1987)
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1. V.G. Soloviev, Theory of atomic nuclei : Quasiparticles and Phonons (Institute
of Physics Publishing, Bristol and Philadelphia, 1992).
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2)
3)

4)

Expanding our QPM calculations towards other N=80 isotones; looking into N=78
and N=84 isotones.

A self consistent description (starting from Skyrme type force) in the QPM model.
Including particle-vibration coupling.

Constructing a new QRPA code, and extending the one we have.



nother kind of organism but is of dissimilar evolutionary origin

*an organ or structure that is similar in function to one in a




