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Abstract. The results of the new analysis of the measurements of neutron in-
duced fission cross-section of U near the thermal point are presented. The de-
viation from 1/v law was observed that could describe the contradiction between
existing data.

INTRODUCTION

The 234U, like other odd isotopes of the uranium, have a threshold-type energy
dependence of the fission cross-section, and therefore, small cross-section of the
thermal point. There exist only two papers: by C. Wagemans and co-autors [1] and
our one [2]. Both of these papers were presented on IInd International Workshop on
Nuclear Fission Physics and Fission Products Spectroscopy, 22-26 April, 1998, Seys-
sins, France. Measurements described in the paper [1] were carried out on the ILL
high-flux reactor on the neutron beam having Maxwellian spectrum with average en-
ergy 11 meV and gives the value of aIh=300±20 mb. Our value, 140±45 mb, was ob-
tained by averaging of TOF spectrum over energy interval 14-37 meV. The discrep-
ance of these values initiate us to re-analyse our data to extract the energy dependence
of the fission cross-section near the thermal point.

EXPERIMENT AND DATA PROCESSING

Measurements were carried out by the time-of-flight (TOF) technique on the IBR-
30 booster in Dubna. Flight path was 15.2 m. For the pulse repetition rate 100 s"1, the
lower boundary of neutron energy is 0.0146 eV at such distance.Fission fragments
were detected by multisectional ionization chamber containing 98.8 mg of 234U and
25.2 mg of 235U used for neutron flux determination and energy calibration. Back-
ground was measured with 0.5 mm thick cadmium filter in the neutron beam. Meas-
urement time for each spectra (effect and background) was 15 h. These spectra are
shown in the Fig. 1.

In spite of a low 235U content in the 234U sample, the fission of nuclei of ^ U sup-
plies at least the half of the fission events in the vicinity of the thermal point. The
contribution of 235U was calculated using simultaniously measured 235U spectra that
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were normalised on samples mass ratio and content of U in the U sample. An
235T

excess of the number of fission events over the U contribution is related to ~* U
fission.

The content of 235U in the 234U sample should be determined as accurate, as possi-
ble. The value Cu~235=0.082±0.008% obtained by a-spectrometry method was not sat-
isfactory because the 10% uncertainity of this value leads to 20-100% error in deter-
mination of 234U cross-section. .

The 235U concentration was calculate on the basis of the TOF spectrum of fission
measured with the same sample on the flight path 58.4 m during 600 h. This spectrum
was fitted using resonance parameters of 234U and 235U and concentration was set as
free parameter. Obtained value Cu'23V0.078±0.001% have much smaller error and
gives us possibility to determine energy dependence of the 234U fission cross-section
with reliable accuracy.
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RESULTS AND DISCUSSION

The obtained energy dependence of 234U fission cross-section is shown on Fig. 2.
One could see that this dependence do not follow the 1/v law that is plotted by dashed
line. It is probably caused by negative resonance, observed also in the total cross-
section by and McCallum [3]. Results of [1] and [2] also plotted on Fig. 2. Value of
[1], corrected on difference between mean energy of used cold beam (11 meV) and
thermal one, is in a good agreement with our data.
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Fig, 2.234 U fission cross-section. Data from [1], corrected on 1/v dependence,
are shown by open diamond
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