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Features of the Neutron Spectra Accompanying the Fission of U
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A scientific aspect of the investigated problems is connected with the appearance of
unknown features (or maybe features that have not received sufficient attention) in the
distributions of neutrons as the energy of the bombarding (primary) neutrons En is raising
above the threshold of the reaction when nuclear fission becomes an emission process. As
can see in fig these features are observed in comparing the measured spectra of neutrons at
two groups of characteristic energies of En'=2.9, 5 MeV and En

u=13.2, 14.7, 16.0, 17.7
MeV for the target nucleus 238U [1-3]. In the first case, the excitation energies are below
the energy threshold for (n,n'f) reaction, and secondary neutrons are emitted from exited
fission fragments of compound nuclei A. In the second case the excitation energies lie
much higher than the threshold for (n,n'f) reactions, and fission process has of an
emission character- that is, the fission of the residual nuclei A-\ and A-2 formed after the
emission of one or two neutrons is energetically possible. Under such conditions, not only
fission fragments but also the fissile nuclei A and A-\ become sources of neutrons. At
least in the measured energy range of secondary neutrons is=0.25-12 MeV for the reaction
(n,f) induced by primary neutrons of energy En=2.9, 5.0 MeV the experimental
distribution shape is close to Maxwell distribution Nu{E,T) with an accuracy of the
correction which takes into account some small deviations from NM(E,T) . At' En=l3.2,
14.7, 16.0, and 17.7 MeV the distributions have a maximum at E=En-Bj~l (Bf

A~' is the
height of fission barrier) and rise with decreasing energy E in the region E<2 MeV. Under
the assumption of two sources of neutrons (nuclei undergoing fission for prefission
neutrons and fully accelerated fragments for postfission neutrons) the results of
calculations can reproduce the shape of the observed distributions only in the region E> 2
MeV. In the low-energy region (E<2 MeV) the experimental spectra display an
anomalously large yield of soft neutrons in relation to the results of calculations. If the
third source of neutron emission from nonaccelerated fragments is incorporated into the
model calculations the results agree well with experimental data over entire range of
measured secondary neutron energies, including the anomalous region E<2 MeV.

Further experiments to study this effect are necessary for obtaining deeper insight
into the mechanism that is responsible for the emergence of soft neutrons. It should be
noted that the additional experimental information about the neutron distributions
especially in the low-energy region 10 keV-2 MeV would be useful.
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Fig. Ratios REEJ of the spectra of fission neutrons from the reaction mUi,n,xn'f) to

the spectrum of neutrons from the spontaneous fission of S O I (points -solid circles [1-3],
- open squares [4]) experimental values, (solid curvesi) results of the calculation Wthout
allcwance f a the contribution of neutrons from nonaccelerated fragments, (solid curves 2)
results of the calculation wth allcwance for the contribution of neutrons from nonaccelerated
fragments, and (dashed lines) ratios of Maxwell distributions wth temperatures
Tu=1.332 MeVfa E,=2.9 MeV, Tj=1.353 MeV f a En=5.0 MeV and Ta=1.42 MeV.
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