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Main directions of the investigations

CORSET Sbip

V FusionFissionQuasifissionFast fission
O+Ph Ar+Sm Ca+PDbNi+U Xe+Feetc.

V Multinucleon transfer reactions
Xe+U Bi+U Bi+Th Bi+Au
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CORSET Sap

Corset (Correlation setup) was createdin 1995 at Flerov Laboratoryof NuclearReactionsto investigate
binaryprocesses

Massenergy distributions of binary reaction products were measuredusing the two time-of-flight (TOR
armsconsistedof the compactstart detectorsandthe positionsensitivestop detectors
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Stop detector Time resolution 150-200 ps
Time-Of-Flight distance 10-30 cm
Angular range 15 -165
Angular acceptance N10 -20™
Solid angle 100-200 msr
Angular resolution NO.2™
Mass resolution N2 u
L Relative energy resolution ~2%

MCP-based start and stop detectors with
electrostatic mirror
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Fusionfission, quasifissionand fast fission in the reactions with heavy Io
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MassTotal Kinetic Energy distributions of reaction products formec

the reaction®Ar +144Sm-
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Analysis of mass and energy distributions
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Z7Z, = 1116 The analysis of the mass and TKE distributions indicates the existemwe syfmmetric(S
X, = 0.634 andthree asymmetric® M K°S Qmodes in the fission gireactinidenuclei
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Shell effects in fission gbreactinides

7=36-38

Z=45

7=28 & 7=50
= L,

(o]
wn
1

e
&
1

Proton number

[ore]
(98]
1

o0
(IS}
1

ragment ma

Tagment mass (1)

774

N/Z=1.241.38

Eo=292MeV? ]
{210 80 100 12
5 LY Frogment mass (1)

N/Z=1.431.51

126 128
NCUtl'Oll number

124

Mass distributions in fission of preactinides The investigated properties of
asymmetric fission of both neutron-deficient and close to the | -stability line
preactinidenucleipoint out the existenceof well-deformed proton shellat Z=36-38
andalessdeformed proton shellat Z=45-46

A.A. BogacheyEM. Kozulin G.N. Knyazhevat al., PhysRev. C 104, 024623 (2021)
E.M.Kozulin G.NKnyazheval.M.ltkiset al., Phys. Rev. C 105, 014607 (2022)
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M-TKE distributions in 4 reactions leading to the formatioff#ig
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Shell effects in fission gbreactinides
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Mass distributions in fission of preactinides The investigated properties of
asymmetric fission of both neutron-deficient and close to the | -stability line
preactinidenucleipoint out the existenceof well-deformed proton shellat Z=36-38
andalessdeformed proton shellat Z=45-46

A.A. BogacheyEM. Kozulin G.N. Knyazhevat al., PhysRev. C 104, 024623 (2021)
E.M.Kozulin G.NKnyazheval.M.ltkiset al., Phys. Rev. C 105, 014607 (2022)
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Investigation of fission GP’At
(in the frame of FLNRdian collaboratioh

Energy Entrance
Reaction | V,, MeV E*s, MeV channel
! Bap, MeV asymmetryh Xm

1609y 76-135 0.85 0.50
31p4176yp 142 142-160 1050 0.70 0.61
BCa+>9Th 192 185230 47 1300 0.54 0.64
(planned)

All three reactions lead to the formation @P’At



Different mechanisms in the reactioffCa+%Pb
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E.M. Kozulin, G.N. KnyazhevaA.A. Bogachev et al., Phys. Rev1(5 024617 (2022)
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Mass Total Kinetic Energy distributions fa@uasifissiomand Fast Fissio
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The massenergy distributions of extracted QF fragments The massenergy distributions of fast fission fragments
formed in the*®Ca+?°%Pb reaction a,,=223 MeV. formedin the4%Ca+*®%Pbreactionat E,,= 250and284 MeV

E.M. Kozulin,G.N. KnyazhevaA.A. Bogachev et al., Phys. Revl@5 024617 (2022)



The series of experiments witAr-Ca T+Cr incident ions

Measured reactions: 10° 3 P s
4OAr (no closed shellsh 2°Pb 10
40Ca (2=20, N=20)+ 208
2Ca(2=20) + 2°%Pb
4Ca(Z=20)+ 298pPp = |
48Ca (Z=20, N=28)+ 208Ph £ S D
! b ; o Ti+ “"Pb ]
10° - 48Ti+208Pb _
48Tj (no closed shells} 208Pb _ o "Ca+™"Pb :
50Ti (N=28) + 20%Ph ° “Ca+’"Pb
] ® 40Ca+208Pb
52Cr (N=28) + 208Ph & PAr+"Pb 3
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Multinucleon Transfer Reactions
136Xe 20981 +2°%U at energies ~14.5E
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: 706 MeV 985 MeV
1.48 s
@.m.9razing for Xe/B 57 61
Q.p grazing for Xe/Bi o :
Qe grazing of U 61.5




