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The Group of Nuclear Structure Research at IMP has been working in the ﬁeld of high-spin level structures via
standard in-beam γ-ray spectrum. In order to explore the new high-spin physics in nuclei far from the valley of
stability, we have recently completed the construction of a large-scale γ-ray detection array. This array consists of
15 HPGe, 9 Clover and 8 LaBr3 detectors, providing excellent energy and timing resolution and high full-energy
peak eﬃciency.
The ﬁrst experiment was performed in 2017 at the TL2 beam line of HIRFL in Institute of Modern Physics,
Chinese Academy of Sciences. High-spin states of 95 Tc have been populated by the 90 Zr (12 C, αp2n) fusionevaporation reaction. The beam was delivered from the SFC. 15 HPGe, 7 Clover and 3 LaBr3 detectors were
available during the experiment. The use of Clover detectors facilitate the linear polarization measurement of γ
ray[1,2] , together with the angular distribution information, to ﬁrmly determine the level spin and parity. According
to the measured γ rays, we have constructed a new level scheme for 95 Tc, which diﬀers from the previous result[3]
mainly by the level spins and parities for the Clover detectors added into the array.
In addition, we have performed another in-beam γ-ray experiment in INFN, Italy. The experiment aimed at the
high-spin level structure of 130 Ba via the 122 Sn (13 C, 5n) fusion-evaporation reaction. The emitted γ rays, charged
particles and neutrons were detected during the experiment. According to the particle-γ and γ − γ coincidences as
well as the angular distribution information, we have constructed a level scheme built up from the long-lived 8−
isomer in 130 Ba[4] .
References
[1]

K. Starosta, T. Morek, Ch. Droste, et al., Nucl. Instr. and Meth. A, 423(1999)16.

[2]

Ch. Droste, K. Starosta, A. Wierzchucka, et al., Nucl. Instr. and Meth. A, 430(1999)260.

[3]

S. S. Ghugre, B. Kharraja, U. Garg, et al., Phys. Rev. C, 61(1999)024302.

[4]

H. F. Brinkman, et al., Nucl. Phys., 81(1966)233.

2-2

Structure above K-isomer in

130

Ba

Guo Song1 , Qiang Yunhua1 , C. M. Petrache2 , Liu Minliang1 , Wang Jianguo1 , A. Astier2 , B.F. Lv2 , D. Bazzacco3 ,
G. de Angelis3 , Fang Yongde1 , Li Guangshun1 , Zheng Kuankuan1 , Li Ren1 , A.Goasduﬀ3 , K. Hadynska3 ,
G. Jaworski3 , D. R. Napoli3 , M. Siciliano3 and J. J. Valiente-Dobon3
( 1 Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou, 730070, China;
2
CSNSM, Universite Paris-Sud, CNRS-IN2P3, Universite Paris-Saclay, Orsay, France;
3
INFN, Laboratori Nazionali di Legnaro, Legnaro, Italy)
Isomeric I π =8− states have been observed in the even-even N = 74 nuclei 138 Gd[1] , 136 Sm[2] , 134 Nd[3] , 132 Ce[4] ,
130
Ba[5] , 128 Xe[6] with half-lives ranging from nanoseconds (Xe) to milliseconds (Ba, Ce). Rotational bands
built on the K π =8− isomer were identiﬁed in all these
isotones, with the exception of 130 Ba. The singleparticle conﬁguration of the isomers have been deduced
from the ∆I = 2 to ∆I = 1 γ-ray intensity branching ratios, which allowed to extract the (gK − gR )/Q0
values, and therefore the quasi-particle conﬁguration
of the state. A predominant ν 9/2− [514]⊗ν 7/2+ [404]
two-quasineutron structure has been deduced for the
isomers with observed bands built on them. As Z increases across the N = 74 nuclei from 128 Xe to 138 Gd,
the decreasing energy of the ﬁrst excited 2+ state indiFig. 1 The hindrance per degree of K forbiddenness fν
cates that the deformation increases. It might therefore
for the transitions from the K π =8− state to the 8+
be expected that the K-selection rule governing the E1
member of the yrast band in the N = 74 isotones.

