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Abstract: A new standpoint is proposed for understanding the quantum phase transition
from a higher-ordered excitation model to other lower-ordered one. It suggests that a
nucleus populating at high-spin state is decoupled firstly to the yrast-band with the
E2-trasitions mode, and then to the coexist region, wherein the structure-energy is
released, the change of the nucleon coupling intensity is caused, finally the ground-
states of the lower-ordered excitation model is reconstructed, the evolution of ground-
state structure occurs. Microscopically, this is a benignancy and calm transition. In
addition, an explanation is given to the possibility that two phase transitions can occur
in some isotopes. A detailed discussion is presented with the ' " Hf nuclei as an
example.
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Fig.1 Experimental E-GOS curves of ' Hf nuclei

compared with one of ground-states band

of ideal SU(3) and O(6)
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Table 1 Experimental single-particle energy A% f B A e (' HiD) *ﬁﬁ%ﬁgﬁgﬁﬁ

of valence nucleon B 200 40 A B FEBLIR K K 7E RRHZ

i oo POFREN/MV] nti e ) TRETER/MEV o, AP AR R B T BB IE s (L 1 2
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(Eoy/Ea = 1.199 MeV/1.196 MeV). 47 %
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Table 2 Parameters of nucleon-nucleon effective interaction MeV
R B g0 G, K™ g0 » G, » K® K
180 H { e 0.026 5 0.021 0 0.002 2 0.028 0 0.022 0 0.002 2 0.008 0
RS 0.026 3 0.022 3 0.002 1 0.027 4 0.023 4 0.002 1 0.009 2
182 H { e 0.026 2 0.021 4 0.002 2 0.027 5 0.022 6 0.002 2 0.009 0
fRhEAS 0.026 0 0.022 3 0.002 2 0.026 8 0.023 4 0.002 2 0.0110
x3 PUHIZESENERTEESIREMILER
Table 3 Comparison of levels value from experimental and calculated yrast band in '*°: "> Hf
fig g /MeV
[E3 S REs
0" 2+ 4 6" 8+ 10" 12+ 14F 16+ 187
180 H{ R 0. 000 0.110 0. 346 0. 646 1.078 1. 634 2.275 2. 995 3.791 4. 660
SERAA 0. 000 0.093 0. 308 0. 640 1. 083 1. 630 2.273 3. 004 3.812 4. 681
fRREZ 0. 000 0.094 0. 308 0. 568 0. 969 1. 508 2.135 2.843 3. 629 4.903
182 = RE AR 0. 000 0.113 0. 354 0. 668 1.116 1. 682 2. 334 3. 067 3.878 4.762
S (E 0. 000 0. 098 0. 322 0. 666 1.121 1. 679 2. 330 3. 064 3. 868 4.733
KAES 0. 000 0.098 0. 322 0. 604 1. 032 1. 596 2. 250 2.989 3. 811 4.711
x4 UHIGHEEREE
Table 4 Some energy value of ' 2 Hf
I F g/ MeV P F 145 A g/ MeV Wik R AE R/ &
R WO
s d s d MeV X Bk
180 Hf =1 —6. 154 —5. 464 0. 000 0. 690 —89.193 06
1% —6.107 —5.472 0. 000 0. 635 —89. 222 SU(3)
182 H{ =1 —6.126 —5.468 0. 000 0. 658 —82.372 06)

1K —6.088 —5.474 0. 000 0.614 —82.596 SU3)
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Table 5 Structure coefficients x{37~’ of s, d bosons of "** Hf

HF ¥
geT L5 W/ MeV 4k WAL/ MeV
s s
i fiE ik g 5 g % fie
s (1,1 0. 120 0.121 (1D 0. 109 0.111
(2,2) 0. 101 0.103 (2,2) 0. 131 0. 134
(3,3) 0.258 0. 260 (3,3) 0.238 0. 245
U, 0. 100 0. 102 D) 0. 201 0. 208
(5.5) 0. 225 0. 229 (5.5) 0.935 0.931
(6,6) 0.921 0.919
d (1,D 0. 054 0.051 (1,D 0.034 0.032
(1,2) —0.081 —0.076 (1,2 0.015 0.014
(1,3) —0.023 —0.021 (1,3) —0.061 —0.058
(1,5 0.038 0. 035 (1,5 0. 000 0. 000
(2,2) 0.043 0. 040 (2,2 0.041 0. 039
(2,3) 0. 000 0. 000 (2,3) 0.043 0. 041
@, 0.072 0.068 2,0 —0. 082 —0.078
(2,5) —0.049 —0.046 (2,5 0. 000 0. 000
(3,3) 0. 130 0.122 (3,3 0. 087 0. 084
3,4 0. 000 0. 000 (3,4 0.134 0.130
(3,5 —0. 154 —0. 146 (3,5 0. 000 0. 000
(4,5) —0.116 —0. 110 (4,5) 0. 000 0. 000
(5,5) 0.113 0.108 (5,5) 0.979 0. 981
(6,6) 0. 955 0. 960
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