Effects of neutron emission during fission on fragment mass distribution
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Result and discussion

Fission fragment mass distributions (FFMDs)
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Figure 6: Fission fragment mass distributions for 2342407, 236-240Np, and 23%-24*Py with and without neutron emission compared with experimental data [1,2].

Prescission neutron multiplicity

0 The number of neutrons emitted increases with the excitation energy and with the mass number of the initial compound nucleus.
0 At energies above 35 MeV, our Langevin calculations give higher multiplicities than in GEF calculations for all systems.
0 Total number of neutron emission is almost same with GEF calculation up to E* = 35 MeV for uranium and 25 MeV for neptunium and plutonium nuclides.
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Figure 7: Comparison of the average number of neutrons emitted in fission of (a) 23+240U, (b) 236-24ONp, and (c) 23%?**Pu calculated by GEF [4] (black) and Langevin (red).

Probability of neutron emission

* The most of neutrons are emitted near the ground-state shape. Symbol
* The second minimum at z = 0.7 is the another neutron emission point. x Ground state O First barrier
* Neutrons are emitted at any shape of nucleus from the saddle point to near the scission point of z > 1. + Second minimum v Second barrier
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Figure 8: The left two figures show the probability of neutron emission in the deformation space of (a) (z, ) and (b) (z, ) for 23U. The right two figures show the potential energy surface of 233U in the deformation space of (a’) (z, ) and
(b’) (z, ). The gray line indicates the scission line.
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- Concerning the origin point of neutrons, they are mostly emitted from the ground-state shape. However, neutrons are emitted
in all the shape of shape evolution down to the scission point, by showing relatively large neutrons around the second




