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In verifying Bohr's hypothesis that the decay of a compound nucleus is inde-
pendent of the method of its production, it is customary to compare the cross
sections of the different reactions leading to the production of one and the
same compound nucleus [1]. In [2] we proposed a different method, based on

measurements of the angular distributions of the products of the nuclear reac-
tions.

We have noted a strong disparity between the angular distributions of the
o particles and Y rays from the reactions P>!(p, a)sSi?® [3, 4] and P3'(p, v,)8%?
[5]1 (the transition to the ground level of the 332 nucleus), measured for the
same resonance with spin and garity 1~ at a proton energy 2114 keV. Since the
spin of the p3t target is 1/2%, it is obvious that in both aforementioned re-
actions there can be two input channels, with channel spins 0 and 1. The con-
tributions of each of the two input channels to the cross section are char-
acterized by a spin-mixing coefficient t, which shows what fraction of the re-
action cross section goes through the input channel with spin s = 0. From
measurements of the angular distribution of the o particles for the resonance
with E = 2114 keV, carried out by us and independently by an American group [3,
47, it follows that t = 0.95 £ 0.01. (More details on the connection between
the spin-mixing coefficient and the form of the angular distributions of the
products of the reaction are given in our paper [2].) On the other hand, meas-
urements of the angular distribution of the vy rays, performed by a Canadian
group [5], yielded for the same resonance t = 0.72 + 0.04, although these coef-
ficlents should be strictly identical if Bohr's hypothesis is valid.

To explain the causes of these discrepan-

Gamma-ray yield cles, we have decided to repeat the measurements
arbitr. units performed by the Canadian group. We obtained
s first the excitation function of the reaction

P*'(p, v,)3% in the region of the resonance with
E = 2114 keV, shown in the figure. The target
was a thin layer of zinc phosphide P;%2n,, sput-
tered on a tantalum substrate. The Yy rays were
registered with a scintillation spectrometer with
NaI(Tl) crystal having a height of 10 cm and a
2 diameter of 9 cm, since the use of a semiconduc-
tor germanium detector is difficult in this case,
in view of the small reaction cross section.

The latter circumstance, even when scintil-
lation counters are used, makes it necessary to

- place the crystal as close as possible to the
target, 1.e., to work under conditions of poor
geometry.

Since the spin and parity of the invest%—
gated resonance are known, wWe did not investi-
gate the total angular distribution, but meas-
ured only the ratio of the yields of th@ Yy rays
at angles 90 and 0° to the beam of the 1nc%dent
Energy depencence of the protons. This ratio turned out to be N(90°)/
cross %?Ctlon ofzt?e reac= N(0°) = 5.54 * 0.5. Hence, int?odu01ng correc-
tion P (p’Y°)S in the tions for the geometry, we th?%ned a spin-
region of the 2114-keV mixing coefficient t = 0.98_8:lo It should be
resonance.
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noted here that if the figure obtained by the Canadian group (t = 0.72) were
correct, we should obtain N(90°)/N(0°) = 2,

Thus, it follows from our measurements that the coefficient of spin mixing
turns out ?o be the sameg within the llmlts of experlmental error, for the re-
actions P*'(p, a)Si%®, P*!(p, p)P3!, and P%!(p, v,)S??
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We determined the parameters of the central NN potentials from the binding
energies and the radii of nuclei that are more or less unlformly dlstrlbuted
over the entire periodic table: He®, 0'®, ca"®, 7zr®2, Yb'7®, and Pu?**. The
calculation was made in the fundamental approximation of the K-harmonics method
[1] using the technique of [2]. The NN potentials in states with specified spin
and isospin of the two nucleons S and T were chosen in the form of a superposi-
tion of two Gaussian potentials

Vasir,2re1 (r) = = V(zls”zr,, e"P{'(’/’z(is)n,z'ru)z‘,

i=1,

The potentials enter in the calculation afthe nuclei in question in com-
binatlions of the type Vi,s + Vi3, and 9V3,3 + V;,1. In this connection, we can
put without loss of generallty V1 =V, ; and V3 s =V, ;. The Coulomb inter-
action of the protons was taken 1nto account exactly. ?

For the pote tlals Vi,1 = Vi,3 we were able to find a "small islang" of
parameters near V§ 2 = -61.2 MeV, Tglz = 2.05 F and ngz = 120 MeV, ngg =
95F s’ > > b

All the succeeding investigations were carried out for such V3,1 = Vi,3s.

The best r 1ts were obt?lged for v§{?) = 0, v{}) = 65 Mev, t{!) = 1.5 F
and Vg } =0, 12 MeV, 2.5 F.’ These cofrespond to curtes IT and

IIT of’ Fig. l, respectlvely

Curve I corresponds to the experimental data and curve V to the results
for the Volkov potential [3], which lead to collapse starting already with Ca"

To investigate the problem of saturation of the nuclear forces, we iInvesti-
gated the dependence of the binding energy and the nuclear radii on V3, 3. The
results are shown in Fig. 2. The points of curve I and the region to the left
of it lead to collapse. The region between curves I and II is the region of
transition from collapse to acceptable values of the radii and binding energies
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