
XA9952978

Energy Dependence of Average Half-Life of Delayed Neutron Precursors
in Fast Neutron Induced Fission of 235U and 236U

V.M. Piksaikin, S.G. Isaev, L.E. Kazakov, M.Z. Tarasko

The purpose of the present experimental study was to investigate the energy
dependence of the average half-life of DN precursors in the fast neutron induced fission of
0 1 ̂  O 3 f

U and U. So the group relative abundances a, and half-lives Tt of delayed neutrons in
the fast neutron induced fission of 235U and 236U were measured to obtain the average half-
lives of DN precursors. On the basis of these data the energy dependencies of the average
half-life of DN precursors in the fast neutron induced fission of 235U and 236U were
obtained and the analysis of these dependencies was made.

Experimental method

The experimental method employed in the measurements is based on periodic
irradiation of the fissionable samples by neutrons generated in a suitable nuclear reaction
at the accelerator target and measurements of the decay of delayed neutron activity [2].

The T(p,n)3He and D(d,n)3He reactions were used in measurements as the neutron
sources. Tritium and deuterium targets were irradiated by ion beam on the electrostatic
accelerator KG-2.5 at the IPPE. The times of sample transportation from the irradiation
position to the neutron detector were about 150 ms. The computer of the IBM type serves
as a central processor controlling the irradiation time, the value of neutron flux at discrete
time intervals, the number and width of the time channels for the delayed neutron
counting. The computer controls also the operation of the pneumatic transport system and
the accelerator mode switches. Time-channel widths of 0.01, 0.02, 0.1, 1.0, 10 s following
in the automatic sequence were used in the present measurement. Two types of
experimental data were used in the present experiment. The first type of data was obtained
in the measurements with 15 s irradiation time and 424.5 s counting time. The second
type of data was obtained in the measurements with 300 s irradiation time and 724.5 s
counting time. Such procedure allowed to increase a relative contribution of delayed
neutrons corresponding to definite groups of precursors in the integral decay curve.

Experimental results

The energy-dependencies of the average half-life of delayed neutrons precursors in
the fast neutron induced fission of 235U and 236U are presented in Fig.l. Also in this figure
the data obtained for fission neutrons spectra [3,4,6,8] are presented. The values of
uncertainties for the average half-life were obtained without accounting of correlation
between relative abundances and periods of delayed neutrons. The analysis of the
con-elation matrix of the relative abundances and periods shows that account of
correlation between ai and Tj reduce the uncertainty in the average half-life because the
off diagonal elements are predominantly negative.

The analysis of the energy-dependence of the average half-life of delayed neutrons
precursors for 35U shows that in the incident neutron energy range 0.37 - 1.059 MeV the
average half-life is constant. For 235U and 236U in the incident neutron energy range above
1 MeV the value of average half-life trends to reduce with increase of incident neutron
energy. And in the case of 36U this reduction is amounted to about 10 % in the considered
energy range. This trend can be roughly explained by the increase of relative contribution
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of the short half-life precursors in the fast neutron induced fission of 235U and 236U in the
energy range above 1 MeV.
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Fig.l. The energy-dependencies of average half-life of delayed neutrons precursors
in fast neutron induced fission of 235U and 236U.
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