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Main directions of the investigations
CORSET Set-Up

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

VMultinucleon transfer reactions
Xe+U, Bi+U, Bi+Th, Bi+Au



CORSET Set-Up
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Parameter

Time resolution 150-200 ps

Time-Of-Flight distance 10-30 cm

Angular range 15 -̄165¯

Angular acceptance Ñ10 -20¯

Solid angle 100-200 msr

Angular resolution Ñ0.2¯

Mass resolution Ñ2 u

Relative energy resolution ~2%

.̏ .˸˴͙ͦͯͤ͘͡, s . .sˣ͎ͦ͊;͔͍, ˸ . .˥ˮ͙ͭͫ͟ ͙ ͒ͪΦΣ ˽͙ͪ͋ͦͪ· ͙ ͔ͭͻ͙ͤ͊͟ Ή͔͙͔ͫͨͪͣͤͭ͊͟Σ ́Φ рмΣ ˤΦм όнллуύ ͫΦ пп-58.

Corset (Correlation setup) was created in 1995 at FlerovLaboratoryof NuclearReactionsto investigate
binaryprocesses.

Mass-energydistributions of binary reaction products were measuredusing the two time-of-flight (TOF)
armsconsistedof the compactstart detectorsandthe position-sensitivestopdetectors

CORSET Set-up



Fusion-Fission

Fusion-fission, quasifissionand fast fission in the reactions with heavy ions

CN

Quasifission

Fast fission

Coulomb repulsion

Angular momentum



Mass-Total Kinetic Energy distributions of reaction products formed in 
the reaction 36Ar + 144Sm ­ 180Hg*

180Hg
Z=80, N=100



Analysis of mass and energy distributions

The analysis of the mass and TKE distributions indicates the existence of onesymmetric (S) 

and three asymmetric (ˢм, s н, s о) modes in the fission of preactinidenuclei

Modeˢмis connected with nearly symmetric low-energyfragments(Z=36)
Modeˢнis connectedwith high-energyfragmentswith MLҒ 70ς85u (Z=46, 52)
ModeA3appearsfor asymmetricfragmentswith MLҒ 50ς70u (Z=28, 50)
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Shell effects in fission of preactinides

N/Z=1.43-1.51

N/Z=1.24-1.38 Z=36-38

Z=45-46

Light fragment

Heavy fragment

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-deformedproton shellat Z= 36-38
anda lessdeformedproton shellat Z=45-46



M-TKE distributions in 4 reactions leading to the formation of 180Hg

Threshold values for QFappearance
Coulomb factor       Z1Z2 = 1450Ñ100
Mean fissilityparameter  xm > 0.68

R. du Rietz, Phys. Rev. C 88, 054618 (2013)
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Shell effects in fission of preactinides

N/Z=1.43-
1.51

N/Z=1.24-
1.38

Z=36-38

Z=45-46

Light fragment
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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-deformedproton shellat Z= 36-38
anda lessdeformedproton shellat Z=45-46

207At



Reaction Vb, MeV
Energy

Elab, MeV
E*B, MeV ZpZt

Entrance 
channel 

asymmetryʰ
Xm

16O+191Ir 82 76-135 48 616 0.85 0.50

31P+176Yb 142 142-160 58 1050 0.70 0.61

48Ca+159Tb
(planned)

192 185-230 47 1300 0.54 0.64

Investigation of fission of207At 
(in the frame of FLNR-Indian collaboration)

All three reactions lead to the formation of 207At
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Different mechanisms in the reaction 40Ca+208Pb
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The mass-energy distributions of extracted QF fragments 

formed in the 40Ca+208Pb reaction at Elab= 223 MeV.

The mass-energy distributions of fast fission fragments

formedin the40Ca+208PbreactionatElab= 250and284MeV

E.M. Kozulin,G.N. Knyazheva, A.A. Bogachev et al., Phys. Rev. C105, 024617 (2022).

Mass-Total Kinetic Energy distributions for Quasifissionand Fast Fission 



The series of experiments with Ar-Ca-Ti-Cr incident ions

Measured reactions:

40Ar (no closed shells) + 208Pb 

40Ca (Z=20, N=20) + 208Pb
42Ca (Z=20) + 208Pb
44Ca (Z=20) + 208Pb
48Ca (Z=20, N=28) + 208Pb

48Ti (no closed shells) + 208Pb
50Ti (N=28) + 208Pb

52Cr (N=28) + 208Pb 
54Cr (no closed shells) + 208Pb



Multinucleon Transfer Reactions
136Xe,209Bi + 238U at energies ~1.4-1.5 EC

Projectile-Like Fragments 
(PLF, Xe- or Bi-like)

ff

ff

136Xe+238U 209Bi+238U

Elab 1.11 GeV 1.85 GeV

Ec.m. 706 MeV 985 MeV

Ec.m./EC 1.48 1.42

Qc.m. grazing for Xe/Bi 57̄ 61̄

Qlab grazing for Xe/Bi 37̄ 34̄

Qlab grazing of U 61.5̄ 59.2̄

Target-Like Fragments 
(TLF, U-like)


