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while the spin-orbit triplet term c2 predomi
nates in the upper interval. 

To determine the phases and to make a nu
merical estimate of the amplitudes, we obtain the 
lacking data from the calculations performed for 
140 Mev (see reference 8) and for 315 Mev (see 
reference g, solution No.4). 

We then obtain the following values for the am
plitudes and phases: 

E,Mev b2,% c2,% h2,% llc I)H 

140 5 13 82 oo 60° 
315 25 62 13 -90° 143° 
400 30 56 14. llc-I>H=90o 
635 24 76 12 

If we assume that at energies on the order of sev
eral Bev the nucleon is a black sphere, which ap
parently does not contradict the available experi
mental data, then only the amplitude B differs 
from zero, and b2 = 100%. Consequently, as the 
energy increases, the contribution of the triplet 
interaction, due to the terms h2 and c2, should 
decrease. 

Similar results are obtained for p-p scatter
ing at goo from the following type of nucleon inter
action. Let the phases of all waves (the number 
of which is arbitrary) be imaginary and large. 
Then at goo only the amplitude B differs from 0, 
as in the case of a black sphere. But unlike the 
latter, such a model· leads to an angular depend
ence of the Wolfenstein parameters and of the 
correlation tensor: 

1 + cos2 e cos3 (6 12) 
D (B) = 2 cos 8 1 + 3 cos2 0 , R(B) = 4cos8 1 + 3 cos2 6 , 

cos (6/2) - 1 + cos2 6 
A(8)=-sin28 1 + 3 cos2 (), Cnn(S) = 1 + 3 cosze · 

In this model there is no polarization at all. 
Note added in proof (May 28, 1g5g ). A recent 

communication on triple scattering at 143 Mev 
(C. F. Hwang et al., Phys. Rev. Lett. 2, 210, 1g5g) 
reports a different result than in reference 2: 
D (goo)= 0.3 ± 0.15 at goo in the c.m.s., hence 
30 :s c 2 :s 70% and 0 :s h2 :s 35%. 
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KAZARNOVSKii, Nikol'ski1, and Abletsov1 have 
proposed that the magnetism of potassium ozonide, 
K03, is due to the molecular ozone ion 03 and that 
the latter has the character of a free radical with 
one unsaturated valence. It is of interest to inves
tigate potassium ozonide by the method of elec
tronic paramagnetic resonance ( EPR), in order 
to investigate in greater detail the nature of its 
paramagnetism. 

We have investigated paramagnetic resonance 
in polycrystalline specimens, containing approxi
mately go% K03, at frequencies of 2580, g375, 
12,000 and 37,000 Mcs at room temperature and 
at temperature of liquid nitrogen. At 2580, g375, 
and 12,000 Mcs we observed one symmetric ab
sorption line, the width of which was 31 ± 3, 
3g ± 2, and 45 ± 3 gausses respectively. At 
37,000 Mcs the observed line is noticeably asym
metric and has a width of approximately 77 gausses 
at the level of half the intensity of the principal 
peak. For illustration, the diagram shows an os
cillogram of the absorption line, observed at 
37,000 Mcs at room temperature. The depend-
ence of the width of the EPR line on the fre
quency, and particularly the asymmetry of the 
line at 37,000 Mcs, are direct evidence of aniso
tropy of the g -factor. It is seen from the diagram 
that this anisotropy is due to the actual symmetry 
of the electric field of the crystal. Since the in
vestigated specimens were polycrystalline, the rela
tive contribution of the crystals with axis perpen-
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dicular to the external magnetic field is greater 
than the contribution of the crystals with parallel 
orientation. Measurements of the g-factor for 
the perpendicular and parallel orientations 
yielded respectively 

gl. = 2.012 ± 0.002, g n = 2.005 ± 0.003. 

The line width may be due to spin-lattice, 
magnetic-dipole, and exchange spin-spin inter
actions. For a given frequency, the width of the 
K03 line did not change at room temperature and 
at liquid-nitrogen temperature, within the experi
mental error, indicating the absence of noticeable 
influence of spin -lattice interaction on the line 
width at these temperatures. It is known that in 
the case of magnetically-concentrated systems 
with spin S = !. dipole spin-spin interactions 
should lead to a line width of approximately 100 
gausses. From the value obtained for the line 
width at 2580 Mcs (at which the anisotropic broad
ening is small) it follows that in K03 there are 
considerable exchange interactions, which reduce 
the effectiveness of the dipole interactions and 
thus cause narrowing of the line. 

The fact that the value obtained for the g-factor 
is close to 2 and the presence of considerable ex
change interactions confirm the previously ad
vanced suggestion1•2 that the magnetism of the 
molecular ion of ozone, 03, to which the ob
served paramagnetic resonance in K03 is due, 
has the character of a free radical. The devia
tion of the value of the g -factor from that of a 
free electron and the observed anisotropy indi-

. cate the presence of a considerable orbital con
tribution to the paramagnetism of K03• 

The values obtained by Ne1ding3 for the static 
magnetic susceptibility of potassium ozonide, are 

different from the pure -spin value, in agreement 
with our results. 

Bennett, Ingram, and Schonland4 report an in
vestigation of EPR of sodium ozonide, in which 
the absorption line at a wavelength of 1.25 em 
has a weak asymmetry towards the higher fields, 
analogous to that observed in K03• Within the 
experimental accuracy, the values of the g -
factor coincide with those we obtained for potas
sium ozonide. This may serve as a confirmation 
that in ozonides the bond between the metal and 
the molecular group 0 3 is ionic. 

We have also investigated the kinetics of the 
spontaneous decomposition of K03 at 295° K. Such 
investigations were previously made by chemical 
methods. 2 The comparison standard used was the 
time-stable free radical of diphenylpicrylhydrazyl 
( DPPH). A specimen of diphenylpicrylhydrazyl, 
covered with a film of polystyrol glue to prevent 
its oxidation, was placed together with the inves
tigated specimen of K03 in the cavity of the radio 
spectroscope. The intensity of the paramagnetic
resonance line of K03 was measured relative to 
the intensity of the diphenylpicrylhydrazyl line at 
definite time intervals. These measurements show 
that the decomposition of K03 in a time interval 
of 47 to 168 hours after the preparation of the 
compound follows approximately an exponential 
law with a time constant of 0.02 hr - 1• A detailed 
analysis of the results of the investigation of the 
kinetics of the decay of potassium ozonide will be 
published elsewhere. 

We thank D. N. Shigorin and S. D. Ka1tmazov 
for help in the measurements and for an evaluation 
of the results of the work. 
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