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Table 1 Calculated results and experimental data of ***Gd
energy levels (keV).

e SKRE U(5)-SUR)Ti%  UQ Ji%
Energy Experimental ~ U(5)-SU(3) UQ scheme
levels data scheme

2; 123.1 123.1 123.1

4r 371.0 370.6 362.5

6; 717.7 729.0 706.2

8/ 11444 1189.2 1139.2
107 1637.1 17453 1 644.9
0; 680.7 589.1 397.5

23 815.5 849.1 718.2

4; 1047.6 1203.9 1 085.1
2, 996.3 1080.5 1020.8
47 1263.8 14749 1331.0
o(E) — 95.0 94.0

%2 'Gd %Ay E MR ERITE(W.U.)
Table 2 Calculated results and experimental data of **Gd
E2 transitions (W.u.).

HRIDURERIE SR e UGS)-SUG) I % UQ Ii%
E2 transition ~ Experimental U(5)-SU(3) uQ
data scheme scheme
25 50! 157.0 157.0 157.0
4" -2 2434 2342 239.6
6, >4/ 263.8 262.6 269.4
8 — 6/ 309.3 272.3 280.7
10; > 8/ 358.0 269.5 280.6
20 >0} 53.4 98.4 75.1
4; > 2! 185.3 156.5 132.5
0, >2/ 44.0 53.6 543
25 >0 0.53 0.30 0.02
20 —>2f 6.28 9.83 9.11
2 >4 204 214 14.65
47 -2/ 0.53 0.24 0.01
47 45 5.02 8.18 10.7
4; —>6; 14.1 15.0 7.0
2; -0/ 5.65 3.049 14.22
2r —>2f 12.25 3.055 17.22
20 >4 1.73 3.52 4.36
2 >0} 1.21 1.01 0.04
o(BE2) — 26.2 24.1
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Table 3 Calculated results and experimental data of ®Sr
energy levels (keV).

fied SGE UG)-SUB)E UQ %
Energy  Experimental U(5)-SU@3) UQ scheme
levels data scheme

27 144.2 144.2 144.2

4! 433.5 434.0 433.5

6, 866.5 862.3 862.9

8 1432.4 14238 14232

0, 215.4 307.4 2111

o(E) — 38 4

4 PsrizmyERMRKITEW.)
Table 4 Calculated results and experimental data of ®8Sr
E2 transitions (W.u.).

MIURERIE  SEEME UB)-SUBR)TE UQTHE
E2 transitions  Experimental U(5)-SU(3) UuQ

data scheme scheme
N 96.0 96.0 96.0
472 127.0 149.8 154.3
0, >2/ 57.0 58.9 56.0
o(BE2) — 13.0 15.7
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A new alternative scheme to describe nuclei with X(5) symmetry

DAI Lianrong CONG Meiling LIU Ruling DENG Xin LIU Qi
(Department of Physics, Liaoning Normal University, Dalian 116029, China)

Abstract Background: Quantum phase transition is of great interest in many areas of physics. Purpose: In this

work, a new scheme is applied to describe the transitional nuclei with X(5) symmetry, from spherical to axially

deformed shape-phase transition. Methods: In this new scheme, the usual SU(3) quadrupole-quadrupole interaction is

replaced by an O(6) cubic interaction in the Interacting boson model (IBM). Results: The two X(5) candidates '**Gd

and *®Sr nuclei are firstly investigated. The low-lying energy levels and E2 transition rates are calculated and

compared with the experimental data. Conclusion: The results show that the new scheme can reasonably describe the

experimental low-lying spectrum and the intraband and the interband E2 transitions. The present work is meaningful

in understanding the new characteristics of symmetry by the higher order O(6) cubic interaction.
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