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University. The bombardment was carried out simultaneously with several proton beams of different
energies, separated by a system of diaphragms from
the beam of the protons scattered by a wedge-like
target inside the proton-synchrotron chamber.
At the present. time, after an analysis of more
than 500 stars, we counted 113 stars produced by
protons of the foregoing energies . The diagram
shows the angular distributions of the a particles
in these stars (c.m.s.). It is seen from the diagram
that whereas the angular distribution is symmetrical
about 90° for the 22-Mev incident protons, the symmetry is violated for the 29-Mev protons, with
emission of a particles in the forward hemisphere
predominating.

The angular distribution shown indicates that for
29 ± 1 Mev incident protons interact directly with
the 0! particle of the C12 nucleus.
It should be noted that for 22-Mev incident protons we observed individual cases of c 12 decay,
which can be classified as direct knock-out of an
a particle by a proton inelastically scattered by
this particle. These cases are characterized by
relatively large energies of the knocked-out a
particles, compared with the energies of the two
other particles and with the scattering direction
of the products (taking excitation energies of the
possible intermediate nuclei into account).
Direct interaction of the p-a type with decay
of the C12 nucleus into three a particles were
observed for 180 and 340 Mev incident protons .1
Our results deduce the presence of a noticeable
admixture of type p-a direct interactions for
29 Mev protons and the presence of individual
cases of such interactions for 22-Mev protons.
1 A. Samman and P. Cuer, J. phys. radium 19,
13 (1958).

Translated by J. G. Adashko
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IT has been reported previously 1 that beryllium, in
the form of a film condensed on a substrate at liquid
helium temperature, becomes superconducting at
"' 8° K. In this note we present the results of a more
accurate determination of the transition temperature.
The existence of low-temperature modifications of a
number of metals, including bismuth and beryllium,
has recently been discovered 2 and in this connection
it was especially interesting to examine the superconductivity and electrical conductivity of these
beryllium films.
The films were formed by the well-known
method. 1 •3 - 5 Measurements were made on the superconducting transition and the temperature dependence of electrical resistance over a wide temperature range. The results on the superconducting
transition are shown in Fig. 1. The various curves
refer to different films. Some difference in the
transition curves is probably related to the conditions of formation of the films and their thickness.
All films examined which had a thickness between
400 and 2,500 A behaved in a similar way and became superconducting in the region between 7 and
go K, over which the resistivity increased from zero
to its maximum value.
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FIG. 1. Plots of the superconducting transition for berylHum films: 1- film thickness
400 A, Rmax = 3600; 2- thickness 2300 A, Rmax = 4800.
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The detailed temperature variation of resistivity
was studied in order to decide about a transition to
a low-temperature form. Figure 2 shows this ternperature variation up to about 400° K.
All films show, in common, a temperature re-
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FIG. 2. Temperature variatiotl. of electrical resistance of beryllium films: 1- film thickness 700 A,
Rmax = 2000; 2- thickness 1800 A, Rmax = 10700;
3 -thickness 400 A, Rmax = 3600; &-data for thickness 500 A, Rmax = 3000 (film condensed at 20°K).
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3 N. V. Zavaritski1, Dokl. Akad. Nauk S.S.S.R.
gion (up to 20 - 30° K) in which the superconduct86, 687 (1952).
ing modification exists. If heated up to this tern4 w. Buckel and R. Hilsch, Proc. Int. Conf. Low
perature, the films become superconducting again
Temp. Phys., Oxford, 1951, p.119; Z. Physik 138,
on subsequent cooling. Heating to temperatures
109 (1954).
above this leads to an incomplete superconducting
5 A. I. Shal'nikov, Nature 142, 74 (1938); JETP
transition on cooling again: some resistivity remains, which increases with increasing tempera10, 630 (1940). N. E. Alekseevski1, Dokl. Akad.
Nauk S.S.S.R. 24, 27 (1939); JETP 10, 1392 (1940).
ture of heating. Superconductivity is completely
6 Gindin, Lazarev, Starodubov and Khotkevich,
lost if heating is carried on above 60° K. This limitVI All-Union Conference on the Physics of Low
ing temperature is somewhat lower if the heating
Temperatures, Sverdlovsk, 1959.
time is increased.
We can presume that the first sharp drop on the
Translated by R. Berman
heating curves is determined by the transition of
the film into a different (non-superconducting)
288
modification.
Further on, up to "' 200° K the resistivity changes
little. Around "'200°K the resistivity drops again
and this is connected either with the transition to
THE MOTION OF A CHARGED PARTICLE
yet another form, appropriate to bulk beryllium,
TN
A ROTATING MAGNETIC FIELD
or with recrystallization of the film.
Structural investigation will enable a more preA.P.KAZANTSEV
cise opinion to be given on these transitions.
We have shown that by condensing beryllium
Institute of Radiophysics and Electronics,
from the vapor onto a cold substrate a new modifiSiberian Branch, Academy of Sciences
cation is formed with different properties from
U.S.S.R.
normal beryllium, in particular it shows superconSubmitted to JETP editor July 11, 1959
ductivity. It is possible that this is the same modiJ. Exptl. Theoret. Phys. (U.S.S.R.) 37, 1463-1464
fication which is obtained by plastic deformation at
(November, 1959)
temperatures below zoo K. 2 This seems likely in
view of the analogous behavior of bismuth: superconductivity is found in the low temperature modifi- IN plasma physics a discussion of the problem of
the possibility of localizing a charged particle by
cation of bismuth obtained by plastic deformation 6
a variable electromagnetic field within a certain
at a temperature close to the superconducting tranregion of space is of some interest. This question
sition temperature of freshly condensed films.
has been discussed by Trubnikov 1 and by Gaponov
1 Lazarev, Sudovtsev, and Smirnov, JETP 33,
and Miller. 2 The behavior of a charged particle in
1059 (1957), Soviet Phys. JETP 6, 816 (1958).
a variable electromagnetic field was also discussed
2 Gindin, Lazarev, Starodubov, and Khotkevich,
by Vedenov and Rudakov. 3 In the present note we
JETP 35, 802 (1958), Soviet Phys. JETP 8, 558
show that the localization of a particle is possible
(1959).
in principle by means of a rotating magnetic field

