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PASECHNIK (1] proposed that the isotope effect
observed in studies of the elastic scattering of
5-7 MeV protons by separated isotopes -1 jg re-
lated to the proton polarization. The purpose of
the present investigation was to obtain data on the
polarization of protons in scattering by the nickel
isotopes of mass 58, 60, 62, and 64.

The polarization was measured by the double-
scattering method. The first scatterer was a self-
supported film 3-4 u thick with an enrichment of
at least 94.5% for Ni®®, Ni®®, and Ni®?; the enrich-
ment for Ni® was 79.8%. The second scatterer
was a carbon film. A 6.9-MeV proton beam was
obtained from a cyclotron. The protons were de-
tected by a telescope consisting of a scintillation
spectrometer and a scintillation counter with a
thin crystal. The spectrometer and the thin
counter were connected to a coincidence circuit;
in some measurements the scintillation counters
were replaced by proportional counters.
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For observation of the difference in the polari-
zation arising in scattering of protons by different
nuclei, it was sufficient to measure the product
P,P,, where P; and P, are respectively the de-
sired polarization and the polarization of the ana-
lyzer. Using Rosen’s data, (8] we evaluated P, and
computed P,y (6).

The results of the polarization measurements
are shown in the figure, together with the elastic
scattering differential cross sections. %) The
polarization of protons elastically scattered by
Ni®® and Ni® is in good agreement with the polar-
ization of protons of the same energy scattered by
nickel of the natural isotopic mixture.™ For Nif
and Ni®® the proton polarization is noticeably dif-
ferent from that for Ni*® and Ni®’, especially at
large angles.

The angular dependences of the polarization
correlate well with the differential cross sections.
This agrees with the work of Rodberg (0] i which
it was shown that the polarization of elastically
scattered protons is proportional to the derivative
of the differential cross section. This correlation
is not as good for Ni®® as for the other nuclei.

The interaction of the spin of the incident parti-
cle with the spin of the target nucleus cannot be
the cause of the difference in polarization in the
nickel isotopes, since all these nuclei have an
identical ground-state spin of zero. The difference
in the symmetry coefficient (N — Z)/A, appar-
ently, also cannot lead to differences in the polari-
zation.

The small isotopic impurity of the Ni%, Ni%?,
and Ni® targets could not affect the results of the
polarization measurements. The Ni®* target had
a noticeable amount of impurity in the form of
Ni®® and Ni® nuclei. By taking into account the
Ni%® and Ni®® results, it can be shown that these
impurities only reduce the polarization differences.

Therefore it is natural to suppose that the cause
of the difference in polarization in the nickel iso-
topes may be the difference in the spin-orbit in-
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teractions with different nuclei. Calculations
largely confirm this supposition.

The author is grateful to Academician M. V.
Pasechnik of the Academy of Sciences of the
Ukrainian SSR for suggestion of this subject, for
his constant interest in the work, and for discus-
sions, and to Doctor of Physical-Mathematical
Sciences A. P. Klyucharev for providing the iso-
topic targets.
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SOKOLOV and Lebkova [ have studied the pos-
sibility of describing the elastic scattering of
13.6-MeV deuterons on various nuclei by the op-
tical model and have shown that scattering by
heavy nuclei is explained rather well by this
model. However, while the theoretical differential
cross sections for elastic scattering show striking
oscillations as large as 8% in the region of small
scattering angles (15-45°), the experimental cross
sections ¥ do not show regular variations. For
medium and large scattering angles the data of
Gofman and Nemets on the elastic scattering of
13.6 MeV deuterons by gold 2] giffer considerably

from the data of Cindro and Wall [¥ obtained at a
deuteron energy of 13.5 MeV. The present work
was undertaken to provide better data on the
elastic scattering cross sections for deuterons by
gold and bismuth at all angles.

The measurements were carried out at the cy-
clotron of the Scientific Research Institute of
Nuclear Physics, Electronics, and Automation at
the Tomsk Polytechnic Institute. The deuteron
energy was 13.6 MeV. The external deuteron beam
was focused by a pair of quadrupole lenses, de-
flected 30° by a bending magnet, and after passing
through an iron shield in a beam pipe was incident



