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Basic ingredients:

Motivation @f study:

A. Porino

HFB, TDA, RPA methods, realistic NN interactiorm,
density-dependent (DD) phenemenolagical
Interaction as simulation of the 3zbady terms,
spin-orbit (s.o0.) splitting, TDA'phohons, Equation of
Motion, Hilbert space’divided-to 0,1,2,3,...,n —
phonon subspaces, exact treating of Pauli principle
(no any quasiboseon approximation)

using the self-consistent methods like HFB, TDA,
RPA'In the context of the realistic NN potentials,
comparison of TDA & RPA, dependence of the s.p.
and TDAsspectrum on the phenomenolagical DD
and s.0. terins, TDA phonons as a basis for
calculations beyond one-phonon appreaches,
fragmentation of giant resonance, pygmy
resonances'and possibly other types of transitions
with' strong anharmonic effects



Formalism & DD interaction
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Formalism & DD interaction
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Formalism & DD interaction

The interaction matrix elements f'pr DD
force — like-wise particles & proL' -neutron
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Formalism & DD interaction

relation DD 2-body & 3-body interaction
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Formalism & DD interaction

relation DD 2-body & 3-body interaction
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Formalism & EMPM model

Basic building blocks - TDA phonons
Ol = Zc;ha;aﬁ

Construction of n-phon states
as 1phon excitation on (n-1)-phon
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another correlated state:
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Spectra without DD interaction
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Test of the DD term t“:-: .
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the better description of spe
energy (HF ground state energyﬁﬁer nucleon)

For O (B/A)

Test of the DD term t“:-.
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Example of.Spin-
orbit splitting:

nettron Oh in
1328n

exper.= 6.53 MeV
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Effect of the configuration space

16 16
O proton s.p. spectrum O heutron S.p. spectrum
40

40

1
[an
«©
=
N}

Ug7/2

f : 0g,, — e = 0g
<] S e —— 1 0F B e s
: .= ..... et == —_— 1d3/2 0f5/2 gt ":':',';':':':‘:"_' T L 1d3/2 0f5/2
20F = : : . : : 5/2 Of7/2 20F i ‘ L= E ARk E 502 0f7/2
=T I S = B 1P, T iy s Tt 1P,
10 B — 1p3/2 10 -_ T e QR

1 p3/2

o
MeV
(@»)

10F — = - — - 1 0p1/2 -10 F o o gl P — L sty Op“2
e —l — — — e e 0p3/2

ok 0L — - hat eurg T ~— Op,,

a0k -30 F

A — — R

40

ThesS.p. spectrum IS comprised with enlarging the configuration space.
(dissappearance of the shell structure above the Fermi level)



DD int. :
V(S=1,T=0)=1300 MeV.fm° s.0. term:
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BE(N transition)
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DD int. ;
V(S=1,T=0)=2400 MeV.fm°
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TDA & RPA methods

running energy-weighted sum rule (EWSR) for ivE1l and isg2
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EMPM calculations in HF basis
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EMPM calculations in HF basis
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Plans for the near future:

EMPM calculations in self-
consistent basis for isotopes of
calcium, tin, lead on a way

Quasiparticle formulation of the
EMPM (application of the
model to semi-magic and
neutron rich nuclei)

Study of pygmy resonances, M1 transitions (quenching
effect, occurence of spin-M1 for spin-saturated nucleus
“Ca), multifragmentation of the giant resonances

The study of particle-phonon or particle-multiphonon coupling
(description of the odd systems)
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