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Nuclear Structure and Fission
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② 原子核構造（理論）Multi-nucleon transfer reactions and fission

In the multi-nucleon transfer (MNT) reactions:

(1) We can generate many nuclei depending on transfer channels.

(2) Excitation energy of compound nucleus distributes widely.
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Measured and Planned experiments using 18O beam and targets of  
232Th, 238U, 248Cm, 237Np, 249Cf, 243Am, 249Bk, 254Es

(1) Fission probability and Fission barrier height.

(2) Fission fragment mass distributions.

(3) Fission fragment angular distributions.

(4) Prompt neutrons accompanied by fission.
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Experimental Setup
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Targets and Detectors
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18O + 248Cm (Ebeam= 162MeV)
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17O (→ 249Cm*) 
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Fission Probability and Fission Barrier Height
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Fission after neutron evaporation is called “Multi-chance fissions”



238U(18O,17N)239Np*
238U(18O,16N)240Np*

238U(18O,16C)240Pu* 238U(18O,15C)241Pu*
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Fission Barrier Height from MNT reactions
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Extending the Fission Barrier Dａｔａ using MNT Reactions
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JAEA MNT Setup
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Fission Events registered on the Excitation Energy of Compound Nucleus 

and Fragment Mass
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FFMDs obtained from different transfer channels
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Fission Fragment Mass Distributions (FFMDs) obtained in 18O + 237Np
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Experimental Data in Comparison with Langevin Calculation
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Fission fragment angular distribution has Information on spins of compound nucleus.
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Effects of Compound Nucleus Neutron-emission on FFMDs Neutron Multiplicity at the Excitation Energy corresponding to 

Thermal Neutron-induced Fissions

● This work
□ JENDL-4.0
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Summary

☑ Multi-nucleon transfer reaction is a powerful tool to study fission and  to  

take fission data.

☑ We plan to measure the fission barrier data up to mendelevium (Md), 

the element 101.

☑ We started to obtain fission data for fermium region using 254Es, for the   

strong benchmark of fission modesl.
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