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nce neutronsinteract with atomic nuclei one

n of the resonance shape from the Breit-Wig-
due to the Doppler-effect caused by the thermal
s. This makes it necessary to introduce correc-—
r-effect in determining resonance parameters,
good methods to take such cotrections into
vent cases: for the samples of ideal gases and

¢ Debay crystals consisting of one type of atoms,

gaseous sample the Doppler—effect is due to

ion of atoms in space and 1s characterized by

n
£ A -Zy-M-KTEO s where E 1is re-

bound atoms the nucleus motion is strongly de-
characteristics of the atomic system, therefo-

t theory on chemical combinations should take





















ers of rescnances clearly seen for natur = Yb were
v evmme—e— -y —-1ing transmission data by the area method. The resonan-
ces could be well separated only on isotope )Jles whereas theilr para-
meters were obtained by the yield curves of gamma-rays by oalibra-
ting the neutron ¥lux product effioienoy obt ~ d from the data on
the resonances whose parameters were found by transmission ourves,
In cai of need correctinns for capture after scattering were intr-~1-
ced/J/. Data on resonanoce par. iers are summariged in Table 2, As
is seen from the Table the overwhelming majority of resonances be-
longs to Ybl7! and Yb'7> isotopes. Figs. 1 and 2 show the distribu—
tions of the reduced neutron widths for neutron resonances of Ybl7land
Yb172 found the same energy region where the number of resonances
is inoreased linearly with increasing energy. The distribution agre-
es with the Porter-Thomas law on oondition that in eaoh isotope 2 or
3 resonances are missing. The values of strength functions So were
found from the diagrams of Z.&j/:,o=f(E) . They turned out to be
(1°1t°'4)'1°-4 and (2.4:0.9).10'4 for Yb17} Yb173, respectively. The
values D(Yb171) = 5.5¢1.5 eV, D(Ybln) = 7.341.5 eV were found for
the average distanc between the levels (with the account of oorrec—
tions for level missings). Since the spin values of Yb171 and Yb173
are greatly different (b and 5/2, respectively), the data with D

can be used to determine the parameter 0 in the Bethe formula for

the level density £ ‘_(i?%i') ex,o[~ 1_(:27%2] exfa[.z }’5,'27]

If one takes into consideration the differences in isotope bin-
ding energy and assumes that the constants ¢ and a are similar for

Yb171 and Yb173and the value of & is taken in accordanoe with ref./4/,

then ¢’ = 2.5. The ohanges of the parameter by 10% provides that
+ +1.8
0"! 2.5 _1.30
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not belong to Ru and Ru isotopes with low binding energy.

The final conclusion concerning the isotope belonging of the levels
was aohed on the basis of combined measurements of total and par-
tial oross sections performed similarly to the determination of the
spin. For a number of resonances it was impossible to determine whet-—

h  they belong to Ru?? 96

or Ru”". The obtained parameters of the le-
vels of Ru are given in Table I. It is noteworthy that they are in
significant disagreement with the data obtained by Bolotin et al./b/.
Radiation widths, if determined, in all cases are not above

200 meV, while 1n/5/ they are about 280 meV. The values of‘?/; are

alsoc marxedly different.

The data on resonances of other elements are given 1n/6’7/,

therefore they are missing in the present paper.

In addition to the measurements of partial ocross sections of
Br which were taken earlier/z/, measurements of transmission were per-
formed whioh allowed to specify the values of level parameters. The
results are given in Table II. The correoted values of average ra-
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diation widths for Br and Br”~, equal to 313 meV and 303 meV res—

pectively, are in good agreement with/s’g/.

The experimental data obtained permitted to find the depen-—
dence of radiation widths upon the number of neutrons (N) in the
nuocleus for nuclei in the region of mass numbers 60-100. The expe-
r ntal points obtained by the authors (dark-shaded ones) as well
as taken from other papers are shown in Fig.Jl. It is olear that ra-—
diation widths of the magic nucleus of rbS7 and of the nuclei clo-
sest to that one do not exoceed the values of f} for the neighbouring

nuoclei.

Some deviation from a smooth dependence of/; upon /V is ob-
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served in the region of N=38 — 40. The radiation widths of Ca ’ 2n®8
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Table I

Parameters of resonances of Ba.]'35

E;o ?{L ! r%
eV meV meV meV
24,3 + 0.1 5.3 + 0.2 I35 + 10 120 &+ I0
81.3 + 0.6 8 + 5 240 + 20 104 + 20
86.8 + 0.8 36 +3 170 + 20 112 &+ 20
226 + 3 20 + 3
286 + 4 I75 + IS 370 £ 35 90 -« 25
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Fig.1l. Funotion of g/n versus [ for the resonance 24,3 eV, Cur-
ves | are obtained from transmission measurements , while
S and B - from self-indication and neutron scattering ones,

respeotively.
















































Radiative Capture of Neutrons by Ho and Lu

V.A. Konks, 7Yu.I. Fenin

Joint Institute for Nuclear Research

In the present paper the cross sections for radiative capture
it neutrons with energy up to 50 ke¥ have been obtained. The measure-
ments were performed with the lead neutron slowing down time speotro-
meter of the Physical Institute, USSR Academy of Sciences/l/, by me-~
ans of direct detection of prompt gammas produced in the neutron captu~
re/z/. The results are shown in Figs. 1 . and 2, In the keV energy
range our results for Ho are 30% lower that the data of Block et 3143/
and Gibbons et al{4/ and for Lu are 20% lower than the data of/B/ and
nore than by a factor of two lower than those of/4/. It is noteworthy
that for H0165 and Lu our measurements wifh proportional and scintil-
lation gamma detectors coincide. The reason of disagreement between our
results in the keV energy range and those of/3/ and/4/1s not clear.
There are no experimental data on the value of the total resonance
absorption integral for Ho. The value of the resonanee absorpti
Integral, which has heen measured for neutrons with energies above
L30 eV, where the parameters of separate resonances are unknown, is

:qual to 64 £ 6 b,
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