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The Group of Nuclear Structure Research at IMP has been working in the fields of nuclear structure, nuclear
reaction and nucleon-nucleon interactions both experimentally and theoretically. The progresses of such researches
in 2014 are given briefly as follows.

We have devoted much effort to the shape coexistence and evolution along the Pt isotope chain. The studied
nuclei include the '¥5:187=189P¢ published before the 2014 year. High-spin states of 1°°Pt have been investigated by
means of the "*Yb (*¥0, 4n) reaction at a beam energy of 88 MeV. We point out that the yrast line undergoes
the transition from the spherical vibration to deformed rotation. The results are published in Physical Review C
of 2014 year!'.

As regards the nuclear reaction, our attention is paid to the fusion cross sections of weakly bound nuclei. We
have performed the experiments by using an activation technique for the fusion of °Be + '%°Tm, °Be + '8"Re and
9Be + '®1Ta systems at the sector-focusing cyclotron of the Heavy Ion Research Facility in Lanzhou (HIRFL), while
the experiment for "Li + '8W is carried out at the HI-13 tandem accelerator of the China Institute of Atomic
Energy (CIAE). The results for °Be + '®!Ta are published in Physical Review C of 2014 year[?.

Finally, we turn to the nucleon-nucleon interaction. It is well known that the evolution of nuclear structure
is dominated by the proton-neutron interaction rather than the like-nucleon interactions. The proton-neutron
interaction includes the spin-isospin dependent central and tensor components. In °?Zr, we identify three high-spin
states dominated by the central force, tensor force and combinations of central and tensor force, respectivelyl®l.
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Fusion cross sections with weakly bound nuclei have been a subject of great interest in the last few years™?. In
this field, the basic question is whether complete fusion (CF) is enhanced or suppressed due to diffused density and
high probability of breakup. The answer to this question depends on the energy regime (above or below Coulomb
barrier) and on different target mass regions. Therefore, one important approach to investigate this subject is to
study the systematic behavior of the CF suppression as a function of the target mass or charge.

For fusion induced by °Be, there are some reported works on the CF on different targets, ranging from #Y to
209Bil?l but the suppression factor of the CF at near barrier energies does not follow a systematic behavior. For
lighter targets, like 2"Al and Zn B4 and for 2**ULl, only total fusion (TF) cross sections were measured. In
order to contribute to the investigation of the fusion of °Be, we performed experiments to measure complete and
incomplete fusion (ICF) of “Be on the "*"Re and '®Tm targets at energies close to the Coulomb barrier.

The experiments were performed at the sector-focusing cyclotron of the Heavy Ion Research Facility in Lanzhou
(HIRFL). The cross sections of reaction products formed in the fusion of Be +'Tm and °Be +'®"Re systems
were measured by using an activation technique. The technique used is based on two main steps: The first step
consists of the irradiation of ***Tm and '®"Re targets; The second step consists of the offline detection of the rays
emitted after the electron-capture decay of the evaporation residues. Finally, the CF and ICF cross sections have
been measured in the energy range of 32.1~48.0 MeV and 34.2~49.1 MeV for °Be +'%°Tm and °Be +'3"Re systems,
respectively. See Ref. [6] for experimental details.



