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HYDROGEN sulfide, generated by the usual
method and dried over calcium chloride under a
pressure of 0.3 mm Hg, was passed into a quartz
tube in which a high frequency electrodeless dis-
charge was excited. The power in the discharge
was 120 w and the frequency was 40 Mcs. The dis-
charge tube was joined to a quartz trap cooled by
liquid nitrogen. The dissociation products of the
HyS were frozen out on the inner surface of the
trap. The electron paramagnetic resonance spec-
trum was observed for the material condensed be-
low the nitrogen level. The substance had a dark
green color and a snow-like structure.

Observations were carried out at 1300 and 9400
Mcs. For observation at 1300 Mcs, the frozen ma-
terial was placed in a previously cooled through-
type quarter-wave coaxial resonator connected to
a vacuum pump. The absorption spectrum was ob-
served on the screen of an oscillograph. Observa-
tions were made at 77°K. The line observed was
16 + 1 gauss wide at half intensity and had a nearly
Gaussian shape.

The dependence of the absorption line on pre-
liminary warming of the specimen was qualita-
tively investigated. It was found that keeping the
specimen for an hour at 120 to 130°K is not ac-
companied by an essential change in the intensity
and shape of the line. Keeping the specimen at
170°K for an hour causes a several-fold drop in
intensity and a narrowing of the line to 12 gauss.
A very weak line continued to be observed after
30 min at dry-ice temperature. Let us note that
storing the specimen at 77°K for two months did
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not give rise to a noticeable change of intensity
of the line.

Observations at 9400 Mcs were carried out on
a superheterodyne spectroscope! in a cylindrical
resonator in an Hyj; mode. The shape of the line
differed radically from Gaussian. The line breadth
was 85 + 5 gauss, and the spectroscopic splitting
factor g~ 2.03. On warming the specimen, the
peak of the line deformed asymmetrically. The
change of shape of the line on warming indicates
that the condensed material contains two radicals
with different stability to warming.

A comparison of the line breadths at 1300 and
9400 Mcs, as well as the asymmetry of the line
at 9400 Mcs, are evidence of a strong anisotropy
of broadening (g >g,).

The authors express their thanks to G. Ia.
Vzenkova for her part in the work.
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WE report here the results of a study of the cor-
relation between the emission angles of secondary
relativistic particles produced in interactions be-
tween ~ 9-Bev protons and emulsion nuclei. The
coefficient of correlation between the number of
particles emitted within various solid angles was
measured for that purpose.

Consider two non-overlapping solid angles £,
and Q,, and two random variables n; and ny,
equal to the number of secondary relativistic par-
ticles in a given star emitted within ©; and Q,
respectively. We denote by p; and p,; the emis-
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sion probabilities of secondary particles within
the angles Q; and Q,, by n the mean number
of particles in stars, and by Dj, the dispersion
of the number of particles. If we assume that the
directions of emission of secondary particles are
statistically independent, we obtain for the corre-
lation coefficient R = (nn; — nyny) the relation
R = p;p; (Dy - 0).

450 stars, found in scanning of an emulsion
chamber consisting of layers of the NIKFI-R
emulsion 400 thick, were used for the deter-
mination of R. The chamber was irradiated by
the internal proton beam of the Joint Institute for
Nuclear Research synchrophasotron. Scanning
was carried out along the tracks produced by pri-
mary protons.

The measured values of D, and n were found
to be 3.64 + 0.15 and 3.23 + 0.09 respectively. The
value of Q =R — pyp; (D, — n) was then meas-
ured for different angles ©; and €,.* The re-
sults are given below. The choice of the angles
Q; and Q, is illustrated in the figure.

P — point of interaction; afcea — emulsion plane; I ~ angle
between the planes afcPa and abcPa, II — angle between the
planes abcPa and aPcea, III — angle between the planes
aPcea and aPcfa, IV — angle between the planes aPcda and
aPcfa, V — solid angle gPh (6 = 27°), VI - solid angle
(47 — qPh).

QI+ or I+1I I+1v v
Qy HI++IV or 41V 1T 4 111 VI
'3 0.5 0.5 0.5
P 0.5 0.5 0.5
Q 0.1040.03 —0.024-0.06 —0.17-40.06

The results indicate that the directions of emis-
sion of secondary particles are not entirely inde-
pendent statistically.

In addition, we studied the problem of narrow
particle pairs, the presence of which would indicate
either the existence of intermediate rapidly-decay-
ing particles?® or a strong attraction between some
secondary particles.? We selected particles pairs
in stars with a difference in the angle of emission
less than A = 3.5 x 1072, Six such pairs were ob-
served in the analysis of 375 splittings, not count-
ing, naturally, pairs due to 7° decay according

to the scheme m°—e* + e~ +y. The number of

chance pairs, calculated under the assumption of
statistical independence of the directions of emis-
sion of secondary particles, was found to be 5.9,
which is in a good agreement with the observed
value.

The study of correlations of the emission
angles of secondary particles may prove useful
as a check of the statistical theory of multiple-
particle production.4

For this purpose it would be advantageous to
investigate elementary collisions of nucleons and
m mesons with nucleons. It is also necessary to
account for possible angular correlations con-
nected with conservation laws.

The authors thank E. V. Esin, T. V. Pokidov,
L. I. Fedorov, and M. I. Filipov who took part
in carrying out the measurements, and to D. S.
Chernavskii for a discussion of the results.

*The dispersion D,, of the number of particles m in dif-
ferent fixed solid angles Q was determined at the same time. It
was found that in all cases Dy, = m, i.e., & = Dp/m = 1. This
result may be used in determination of the interaction energy
from the angular distribution of secondary particles (cf., e.g.,
reference 1).
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IONIZATION chambers have been used recently

in a number of experiments! on the determination
of the energy of nuclear active particles. A lead
absorber is placed directly above the chamber, in
which the electron-photon cascade, initiated by =°
mesons produced in nuclear interactions, develops.



