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Isoscalar Giant Resonances

o 01/mh

o (1/m?

8,16
8.14

8,16
8,14

Ed g,12 F 9 a,12
Ed 8.1
. F4 a.1
I 1 o.88 F 4 8,83
- 4 8,86 L | .66
R :’:: - 1 8.84
* - 4 8,82
L1 @
— a
k]
p[1/m™1
0 01/mh

8,16
B8.14

8,16

.14
e e.12 S .12
Fq 8.1 L et
L | g.08 - < 0.88
L 1 a.88 - 4 0,06
- 4 8.84 ; L | 8.4
-1 9.82 — - 4 @82
]




Ingredients of the model:




* theisospin symmetry of a model Hamiltonian




* thetranslation symmetry of a model




* The nuclear mean field




SPREADING EFFECT - PHDOM
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* Basic equations for describing high-energy isoscalar multipole
excitations within the PHDOM




* Equation for the effective field:




* The IS radial component of the energy-averaged “free” p-h propagator




The optical-model radial Green functions satisfy to the equations:




* Direct-one-nucleon-decay strength functions and
branching ratios




* Direct-one-nucleon-decay strength functions and
branching ratios




* Probing operators




Table 1. The mean-field and related model parameters used in PHDOM-based
calculations of characteristics of ISGMPRS in nuclei under consideration.
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54.34 32.09 0.576 1.13 2.556
m 54.49 32.93 0.586 1.11  2.564

55.06 34.93 0.612 1.05 2.580

55.38 35.86 0.629 1.01  2.610
55.53 35.98 0633 0999 2536

55.66 35.97 0.636  0.991 2.568
55.74 33.35 0630 0976  2.659
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Fig. 1. The strength functions calculated within cQRPA (red line) and
PHDOM (blue line) for ISGMR in 142Nd.
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Fig. 2. Fraction of the energy-weighted strength functions calculated for
the ISGMR (blue line) and ISGMR2 (green line) in 142Nd




Fig. 3. Fraction of the energy-weighted strength functions calculated for
the ISGQR (blue line) and ISGQR2 (green line) in 142Nd




Fig. 4. Fraction of the energy-weighted strength functions calculated for
the ISGDR (blue line) and ISGOR (black line) in 142Nd




Fig 5. Projected transition density calculated for the ISGRs in 142Nd
at the energy of the main peak.
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Fig. 6. Fraction of the energy-weighted strength functions calculated for the |
ISGMR (thick line) and ISGMR2 (thin line) in 58Ni (red), 129Sn (green), 142Nd (blue line). g




Fig. 7. Fraction of the energy-weighted strength functions calculated for
the ISGDR in 8Ni (red), 129Sn (green), 1*2Nd (blue line).




Fig. 8. Fraction of the energy-weighted strength functions calculated for the
ISGQR (thick line) and ISGQR2 (thin line) in 38Ni (red), 12°Sn (green), 142Nd (blue line). g




Fig. 9. Fraction of the energy-weighted strength functions calculated for
the ISGOR in >2Ni (red), 12°Sn (green), >8Ni (blue line).




Fig. 10. The strength functions S;(w) evaluated within PHDOM for
the ISGMR (L = 0) in >8Ni (red), 129Sn (green line).
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Fig. 11. The strength functions S;(w) evaluated within PHDOM for
the ISGMR (L = 0) in #8Ca, %9Zr, 298Pb.
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Fig. 12. The strength functions S; (w) evaluated within PHDOM for L = 0, 2 GRs in 142Nd
in a comparison with respective strength functions (multiplied by proper normalization
factors) deduced from an analysis of respective reaction cross sections of GR excitation.
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