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Nuclei investigated in low-energy fission (up to 10 MeV above the fission barrier).
Neutron-induced fission, low-energy charged-particle-induced

prompt fusion/transfer-fission reactions.
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Low-energy fission studded nuclei + the nuclei for which FF Z distribution was
studied after electromagnetic excitation in inverse kinematics at FRS@GSI;
fissioning nucleus obtain from SDF; multinuclear transfer-induced fission
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Reaction mechanism of light/heavy-ion-induced reactions
in direct kinematics in the vicinity of the coulomb barrier.

 Complete fusion which proceeds via the formation of excited compound
nucleus followed by prompt fission(fusion-fission)
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e Quasfission is prompt fission from not fully equilibrium system
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 Multi-nucleon transfer (MNT) reactions
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fusion-fission & transfer induced

2381) on 12C
Coulomb energies (6.1 MeV A) inverse kinematics U to Cm produced and FF emitted in a
cone of about 25 degree recoils from transfer reaction reach greater angles
238+64Nj; 238U+48Ca, 106Cd+°6Nj, ... - multi-nucleon transfer reactions
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Measurements in inverse kinematics K.-H. Schmidt et al. NP/A
665 (2000) 221 & SOFIA experiment

high FF kinematical boost in forward direction & better
mass/charge resolution
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The electromagnetic excitation in-flight of the radioactive-beam particles in the

secondary target i1s one of the most important ingredients of the experiment. ideally
adapted to the high beam energy. Although the excitation energy acquired is not
precisely known for a single event. the excitation-energy distribution that is determined

by the equivalent photon spectrum seen by the projectile and by the photo-absorption

cross section of the projectile nucleus can be estimated on the basis of theoretical

considerations and empirical systematics. The detailed knowledge of the excitation-en-

ergy distribution is important for the mterpretation of the results.
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Experimental fission study using multi-nucleon transfer
reactions
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Abstract. It is shown that the multi-nucleon transfer reactions 15 a powerful tool to study fission of exotic
neutron-rich actinide nuclel, which cannot be accessed by particle-capiure or heavy-ion fusion reactions. In
this work, multi-nucleon transfer channels of the reactions of #0=Th, 04+ and "“0+*#Cm are used
tor study fission for various nuclel from many excited states. ldentification of fissioning nuclel and of their
excitation energy 15 performed on an eveni-by-event basis, through the measurement of ouigoing ejectile
particle in coincidence with fission fragments. Fission fragment mass distnbutions are measured for each
transfer channel. Predominantly asymmetric fission is observed at low excitation energies for all studied
cases, with a gradual increase of the symmetnc mode towards higher excitation energy. The experimental
distributions are found to be in general agreement with predictions of the fluctuation-dissipation model.
Role of mulii-chance hssion in fission fragment mass distnbutions 15 discussed, where 1t 15 shown that mass-
asymmetnc structure remaining at high excitation energies onginates from low-excited nuclel by evaporation
of neutrons.
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