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Abstract: Using the two kinds of excitation spectra of approach for the satisfactorily
reproducing nuclear complex spectrum, this treatment revealed a new understanding of
phase transitions as the basis state structure of original excitation mode and its advanta-
ges in energy were relieved by de-excitation, the basis state of high-ordered structure
release energy, at the same time the basis state structure of the low-energy excitation
mode was restructured, the transition between new basis state and old one was
achieved. This kind of change is one that is completed by the adjustment of the nuclear
coupling strength, and a dynamic microscopic fundament of the rotational driven quan-
tum phase transition, which is a suave microscopically. This new understanding is
obtained from theory of potential energy surfaces of the Bohr collective model. Thus,

the results of micro-sdIBM-F,,, are supported by the Bohr collective model.
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Fig. 1 Comparison of E-GOS about experimental and

calculated energy in **Gd nucleus
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Table 1 Experimental single-particle energy of valence nucleon

fief/MeV
nlj - - -
2f12 3p32 1hg/ 3pi1/2 2152 liz/2
(s 1 2 3 1 5 6
7 4. 000 4. 854 5.561 5.656 6. 005 6. 695
fiefg/MeV
nljy
1g7/2 2ds)s 2d3)s 3s1/2 1hn
(arf) 1 2 3 4 5
J&i T 4. 000 4.962 6. 440 6.697 2 6.792
*2 BFZFEREEERASH
Table 2 Parameters of nucleon-nucleon effective interaction MeV
Mgt g[(}m Gf)n) K géw G;w K® K P
T RE I R = 0.027 8 0.025 0 0.002 1 0.026 0 0.026 0 0.002 1 0.004 0
A% Bl 1% A A =X 0.020 4 0.019 0 0.002 0 0.020 1 0.026 0 0.005 0 0.024 7
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Table 3 Comparison of levels value about experimental

and calculated yrast band in '*° Gd nucleus

fig it/ MeV
T R R X J A G AE I & B

0 0. 000 0. 000 0. 000
2 0.119 0.089 0. 082
4 0. 330 0. 288 0. 339
6 0.613 0. 585 0. 654
8 0.974 0. 965 1. 182
10 1. 402 1. 416 1. 730
12 1. 882 1.924 2. 361
14 2. 420 2. 476 3.078
16 3.011 3. 060 3. 878
18 3.652 3. 674 4. 757
20 4. 342 4. 326

22 5.078 5.026

24 5. 860 5.779
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Fig. 2 Sketch map of PES section (y=0°)

in two excitation modes for *° Gd nucleus
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