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The reaction mechanisms have been investigated intensively in many reactions with heavy ions.
Several processes can take place at the interaction of two colliding nuclei. The main of them are
fusion-fission, quasifission, fast fission, the formation of the evaporation residue, deep inelastic col-
lisions and, finally, quasielastic and elastic scattering.
A big set of the experimental data obtained in very different nuclear reactions were measured with
use of double-arm Time-Of-Flight spectrometer CORSET [1], which allows to measure binary pro-
cesses with high accuracy. The experiments were carried out in FLNR JINR at U-400 and U-400M
accelerators, and in other European and American scientific centers as well. The investigated com-
pound nuclei formed in the reactions last from neutron-deficient 178Pt up to superheavy nucleus
with Z=122. Many of the reactions were measured in wide energy range, below and well above the
Coulomb barrier. The contribution of different processes in the mass-energy distributions of the
reaction products is mainly defined by the entrance channel characteristics, such like mass asym-
metry of the reaction partners, Coulomb factor (Z1Z2), angular momentum and excitation energy
of the compound system, etc. It was shown that in some case it is possible to distinguish differ-
ent mechanisms and extract their corresponding mass-energy distributions. Moreover, the applied
experimental methods give the possibility to deduce the cross-section values of different processes.
The detailed and complex analysis of mass and energy distributions of the fusion-fission fragments
indicates that not only spherical proton and neutron shells influence on the behavior of mass and
energy distributions, but deformed proton shells either. In quasifission process which conquers with
fusion-fission the influence of shell effects was also observed.
Possible ways of the set-up development will be also discussed in the presentation. The proposed up-
grade of the spectrometer would significantly enlarge the facilities for experimental investigations
of the reaction mechanisms observed in reactions with different entrance channel properties, and
allow investigations of the structure both reaction products and evaporation residues.

[1] E. M. Kozulin et al., Instrum. Exp. Tech. 51, 44 (2008).
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A study of the inelastic scattering of neutrons with an energy of 14.1 MeV on the light nuclei was
carried out at the TANGRA facility at JINR (Dubna) using the tagged neutron method (TNM) [1].
The D-T neutron generator ING-27 with built-in position sensitive detector of α-particles was em-
ployed as a source of tagged 14.1 MeV neutrons. Different types of detector systems were used to
register gamma quanta and scattered neutrons from reactions induced by the neutrons hitting the
target used. The γ-rays were measured by means of two high-purity germanium (HPGe) detectors
and four LaBr3 scintillators positioned at specific angles [2]. The most complete data were obtained
with a carbon target, for which the scattered neutrons and γ-rays were measured by an array of
plastic scintillator detectors surrounding the graphite target. The neutron/gamma separation and
determination of scattered neutron energies were done by the time-of-flight method.
New results on differential cross sections of γ-ray emission, as well as neutron-gamma angular cor-
relations will be presented.
This work is supported by the RSCF grant N 23-12-00239.
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Since the establishment of the first cyclotron in China in 1958, the China Institute of Atomic Energy
(CIAE) has developed a series of high-current cyclotron devices, which are playing a crucial role
in the development of nuclear science disciplines and applications of nuclear technology in China.
In 1996, CIAE had developed the first proton cyclotron of 30 MeV/350 μA in China for medical
isotope production and 57Co,67Ga,111In,201Tl and other radioisotopes were produced successfully
by this cyclotron. The 14 MeV PET cyclotron was built in 2012 and lots of isotopes for the PET such
as 18F, 11C, 13N, 89Zr were produced by this machine. The 100 MeV cyclotron of CIAE-100 was
developed in 2014 in CIAE, which is the largest compact cyclotron in the word. The maximum of
beam current is 520 μA and the beam power is 52kW for CIAE-100. 68Ge was produced successfully
and several experiments for the isotope production of 225Ac were finished by CYCIAE-100. The first
14MeV/18MeV cyclotron with mA level was developed independently by CIAE in 2021 and it was
used for the treatment of boron neutron capture therapy (BNCT). In order to produce the isotope
such as 68Ge, 225Ac, 223Ra, etc, a 75MeV cyclotron with the beam current of 800μA will be built
by CIAE in China. The proton energy range of 30 ~ 75MeV will be extracted and the beam power
will be got 60kW for 75MeV cyclotron. Many kinds of the medical radioisotopes such as 68Ge/68Ga,
223Ra, 225Ac, 213Bi, 82Sr/82Rb, 67Cu, 44/47Sc will be produced by 75 MeV cyclotron.
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