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Main directions of the investigations

CORSET Set-Up

v'Fusion-Fission, Quasifission, Fast fission
O+Pb, Ar+Sm, Ca+Pb, Ni+U, Xe+Fe, etc.

v’ Multinucleon transfer reactions
Xe+U, Bi+U, Bi+Th, Bi+Au



CORSET Set-Up

MCP stop
detector




CORSET Set-up

Corset (Correlation setup) was created in 1995 at Flerov Laboratory of Nuclear Reactions to investigate

binary processes.

Mass-energy distributions of binary reaction products were measured using the two
arms consisted of the compact start detectors and the position-sensitive stop detectors
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Time resolution 150-200 ps
Time-Of-Flight distance 10-30 cm
Angular range 15°-165°
Angular acceptance +10 -20°
Solid angle 100-200 msr
Angular resolution +0.2°
Beﬂ'“ Mass resolution +2 U

Relative energy resolution

MCP-based start and stop detectors with
electrostatic mirror

3.M. Ko3ynuH, A.A. bozaues, M.I. Umkuc u 0p., [Mpubopsl u mexHuka skcnepumeHma, T. 51, B.1 (2008) c. 44-58.

~2%



Fusion-fission, quasifission and fast fission in the reactions with heavy ions
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Mass-Total Kinetic Energy distributions of reaction products formed in

the reaction 3°Ar + 144Sm — 180Hg*
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Analysis of mass and energy distributions
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z,Z, = 1116 The analysis of the mass and TKE distributions indicates the existence of one symmetric (S)
x, = 0.634 and three asymmetric (A1, A2, A3) modes in the fission of preactinide nuclei
n o = 0.600 Mode A1l is connected with nearly symmetric low-energy fragments (Z=36)
’gztarg = 0.128 Mode A2 is connected with high-energy fragments with M, = 70-85 u (Z=46, 52)
2~ =-0.135

Mode A3 appears for asymmetric fragments with M, = 50-70 u (Z=28, 50)

The V International Scientific Forum “Nuclear Science and Technologies”, 7-11 October, 2024 Almaty, Kazakhstan



Shell effects in fission of preactinides
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asymmetric fission of both neutron-deficient and close to the B-stability line Fragment neutron number

preactinide nuclei point out the existence of well-deformed proton shell at Z = 36-38
and a less deformed proton shell at Z = 45-46

A.A. Bogachey, E.M. Kozulin, G.N. Knyazheva et al., Phys. Rev. C 104, 024623 (2021)
E.M. Kozulin, G.N. Knyazheva, |.M. ltkis et al., Phys. Rev. C 105, 014607 (2022)



M-TKE distributions in 4 reactions leading to the formation of 18°Hg
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Shell effects in fission of preactinides
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Mass distributions in fission of preactinides. The investigated properties of
asymmetric fission of both neutron-deficient and close to the B-stability line
preactinide nuclei point out the existence of well-deformed proton shell at Z = 36-38
and a less deformed proton shell at Z = 45-46

A.A. Bogachey, E.M. Kozulin, G.N. Knyazheva et al., Phys. Rev. C 104, 024623 (2021)
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Investigation of fission of 2°7At
(in the frame of FLNR-Indian collaboration)

E Entrance

nergy

Reaction V,, MeV E*;, MeV channel X
i Eap, MeV asymmetry a m

16Q+191|¢ 76-135 0.85 0.50
31p4+176yp 142 142-160 1050 0.70 0.61
48Ca+1>9Tb 192 185-230 47 1300 0.54 0.64
(planned)

All three reactions lead to the formation of 297At



Different mechanisms in the reaction #°Ca+2%Pb

40Ca + 208Pb N 248N0
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E.M. Kozulin, G.N. Knyazheva, A.A. Bogachev et al., Phys. Rev. C105, 024617 (2022).



Mass-Total Kinetic Energy distributions for Quasifission and Fast Fission
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The series of experiments with Ar-Ca-Ti-Cr incident ions

Measured reactions:
40Ar (no closed shells) + 2%8pPp

40Ca (Z=20, N=20) + 208ppy
42Cq (Z=20) + 208Ph

44Ca (Z=20) + 298pp

48Ca (Z=20, N=28) + 208ppy

48Ti (no closed shells) + 208Pb
0T (N=28) + 208pp

52Cr (N=28) + 208ph
%4Cr (no closed shells) + 2%8Pb
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Multinucleon Transfer Reactions

136Xe,?9°Bi + #°°U at energies ~1.4-1.5 E_
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Mass distributions of MNT fragments
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Mass distributions of MNT fragments
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v'In the sub-lead region of nuclides deformed proton shells Z=36, Z=45 and spherical
proton shells Z=28/50 play stabilizing role in the formation of fission fragments.
Influence of neutron shells is not observed.

v'Method for distinguishing fusion-fission, quasi-fission and fast fission processes was
developed and successfully applied. This allows to investigate the characteristics of
the processes separately and in more detail.

v'Capture cross sections were measured in series of experiments with 2Pb target and
different incident ions. For 4°Ca ions extremely high capture cross section was
observed compared to other reactions.

v'Multinucleon transfer reactions can be used as one of the ways to obtain new isotopes
of heavy and superheavy elements.
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