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Abstract: Experimental results 2°°Th/23°U and 23%u/23%y fission
cross—~section ratios are represented in this paper.
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Introduction

This paper presents the experimental
data on 232Th and 234U fission cross-se-
ction measurement, which can be useful
for nuclear constants generation requi-
red for thorium cycle reactor design.
Regardless of a geries of Refs./1-6/ pu-
blished recently, where thegse cross-sec-~
tions were measured with satisfactory
accuracy, we have attempted to eliminate
certain disagreement in separate energy
ranges. In our work the technique was
applied, which was used earlier for in-
vestigation of a wide range of nuclei
trom 231pa to 24%ce /7/.

The experimental procedure

23201/235y ana 2344723y fission
cross-section ratios have been measured
directly in the experiment., The measure-
ments have been conducted at the Van-de-
Graaf accelerators. The neutron sources
were the Li(p,n)-, T(p,n)- end D(d,n)-
reactions on solid targets. The energy
resolution was (30-45 keV) for E, <1,7
MeV and (60-170 keV) for En=1,8-7,4 MeV.

The fissile layers with the diameter
10-15 mm were applied to thin (0.1 mm)
aluminium backings, Table 1 represents
the characteristics of the fissible lay-
erse.

The fission fragments were detected
with a twin ionization chambers allowing
the concurent measurement of two fission
cross-section ratios. The fragments re-

Table 1. Masses and Isotopic Composition
of Figgile Layers

Isotope M;Zs’ Isotope composition, at %
232mn  0.678 100

232ppx 0,260 99.2 229U-0,724+0.011
23201* 0,425 99.6 23%U-0.35940.006
234%™ 0,110 93.3 22°U-6.7040.06

234 0.393 98.04 2Py-1.58; 23%y-0,13
2By 0.266 99,9955

235y 0.416 99.9955

* The layers were used for calibration
in the isotopic impurity method.

gistration efficiency was about 98-99%.

The ionization chamber with the lay-
ers 232Th and 234U containing the known
impurities 235y (Teble 1) was located in
a slow neutron flux (with cadmium ratio
~25) to determine the mass ratio of fis-
sile layers. The measurement of 235U
fission rates ratios in the layers 232Th
and 235U, 234U and 235U enabled the ra-
tio of fissile nuclei numbers to be de=-
termined. Then the fission cross-sgection
ratios for neutron with the energy En=
1.5, 2.0, 2.5 and 3.0 MeV (Table 2) were
measured for the same fissile layers,
The energy dependence measurement data
for fission cross-section ratios obtai-
ned with the layers 232Th and 234U of a
high enrichment subsequently were norma-
lized to these calibration values,

The neutron background components
were measured experimentally. The back=-
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Table 2. Calibration Values of Fission
Crogs~Section Ratios

E,, MeV °321n/23%y 34y /232y
1.0 - 0.912040.0146
1.5  0.0679+0.0014  1.1122+0.0178
2.0 0.099240.0015  1.1921+0.0185
2.5  0.0989+0.0019  1.1909+0.0181
3.0 0.119940.0020  1.2464+0.0200

ground of neutrons scattered on the tar-
get device material were measured by do-
ubling the effective thickness of the
material with the subsequent extrapola-
tion to the zero thickness (the correc-
tion was 0.1-1% for the major part of
energy range and increased to 4-6% in
the fission threshold range). The expe-~
rimental room background did not exceed
0.3-0.7%. The neutron background of the
concurent (p,n)- and (d,n)-reactions was
measured by replacing the target with
deuterium and tritium free template. The
meximum correction for the (p,n)-reacti-
on was 5.5% for E =3.5 MeV and reduce to
1-0.1% for E =3-2 MeV. For the (d,n)~-re~
action the correction for a "parasitic"
reaction background was 0,4-2% for E =
3.6-5.4 MeV and increased up to the va~
lues 6.5% (234U) and 11.4% (232Th) for
En=7.4 MeV.

Certain corrections have been appli-
ed in the course of calculation: for the
energy dependence of fission chamber ef-
ficiency taking into account a momentum
produced by the neutron and angular fis-
sion anisotropy; for inelastic neutron
scattering on backing of the layers; for
the difference of neutron fluxes through
the fissile layers; for the effect of
fissile impurities.

The Experimental Results

The resulting data are shown in
Figs. 1-4.
232my/23%y (Pigs. 1,2). The neutron ene-
rgy range 0.7-7.4 MeV has been studied.
The statisticsal error for En>1.5 MeV was
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Fig.1. 232Th/235U fission cross-section
ratio (sub-threshold area En)
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Fig.2.

0.6~1%. The total error in the region
E >5 MeV grows up to 3-5% relative to
the correction for background.

The present work results are in a
good agreement with the data by Behrens
/1/ and Meadows /3/ in the form of ene-
rgy dependence over the whole energy
range consided, but by 3-5% higher, than
these results for E >3.5 MeV,

234y/23y (Figs. 3,4) This ratio was me-
asured in the neutron energy range En =

0.13-7.4 MeV with accuracy about 1.5% in
the main part of the energy region inve-

— 142 —



8 T T T T T T T | T
E
é 1.0 "f“oﬁw“’* »]

F 03@° :
g : A
H L Ril
N i 5
A o
un2 %

! .
A ~ o~ BEHRENS
8 O . 1 - s o ]
& g A - MEADOWS 3
5 Sy v - GOVERDOVSKY |
H e e - PRESENT WORK 1
a I | I | ! ] I 1 ]
=
0.1 0.5 1.0

NEUTRON ENERGY, MEV

Fig.3. 234U/235U fission cross-section
ratio (sub-threshold area En)
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Fig.4. 234U/235U fission crogs-section
ratio

stigated. The present work results de-
monstrate a good agreement with the data
of Behrens /2/, Meadows /4/ end Goverdo-
vsky /6/. The attained agreement of the
results enables the 234U figsion cross-
section to be evaluated with an accuracy
meeting the practical requirements.
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