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NOTE OH TOE ACCELERATION 0? RELATIVISIIC ELECTRONS
IN THE IONOSPHERE AND THE EFFECT OP THE EARTH'S
MAGNETIC PIELD ON THEIR. TRAJECTORIES
- USSR By A. A. Vorob'yev
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HOTS ON THE ACCELERATION OF RELATIVISTIC ELECTRONS
IN THE IONOSPHERE AND THE EEEECT OP THE EARTH'S
MAGNETIC EIELD ON THEIR TRAJECTORIES
[This is a translation of an article written
by A. A. Vorob'yev in Izvestiya Vysshilch
Uchebnylth Zavedeniy, Eizika (News of the Higher Institutions of Learning, Physics), No. 2,
1959, pages 171-172.]
Great attention is being paid to the construction of
accelerators for charged particles. Wilson, the designer on
the 1.2 Bev synchrotron, expressed the opinion that different
enochs of human society are characterized by different large
buildings. The ancients built pyramids, those living in
the Middle Ages, cathedrals, and in our days accelerators
are built. The greatest proton
synchrotron, in Dubna, produces protons of energy 1010 ev. There are grounds for assuming that in cosmic rays there are particles with energies
10l5 ev.
The development of methods of obtaining high energy
particles remains an urgent scientific problem, vfe have proposed a scheme for a cyclic accelerator with a closed waveguide, in which the particles are accelerated by means of the
electric vector of a traveling wave. In this connection, a
theory concerning the motion of radio waves in enclosed waveguides is now being developed at the Tomsk Polytechnic Ins"b 1 "fell "b 6

*The phase velocity in the waveguide depends on the frequency. Eor wavelengths less than critical, the phase velocity is equal to the velocity of light. As a result of the_limited transverse cross section of the waveguide, there exists
a critical wavelength for the waveguide, and also dispersin.
In the ionosphere, the velocity of radio waves also
depends on the frequency. One can create conditions for
guided propagation of radio waves in the ionosphere at a velocity less than that of light. Dispersion arises in the ionosphere because the radio waves propagating in the ionosphere
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The intensity of the electric field of a radio wave
in the ionosphere depends1 on the strength of the source and
changes in a complicated manner as the distance from it increases, being affected by many factors* It is therefore
difficult to calculate the increase in the'energy of an electron accelerated by the electric vector of a radio in the
ionosphere after one revolution around the earth.
The Use bf .the proposed scheme of acceleration of electrons, in view of itä complexity, can,be -justified
only
for the purpose of obtainiilg electrons of energy 1012 ev
and more. In such a case, with ä small number of revolutions
around the earth, a wäye having . . a field intensity of .20 v/cm
should be able tö äöcelerate approximately 10 electronsj
The maintenance of so high & field intensity over the
entire path along a great circle is a pr'oblem requiring a
special solution.
The theory of inductive acceleration of electrons on a
cosmic scale has been developed by la. P. Terletslciy. The hypethesis of waveguide acceleration of electrons with the aid
of the electric vector of a traveling electromagnetic wave in
cosmic space has also been verified. Sven at a small electric field intensity, relativistic electrons moving with a velocity close to that of light will acquire a high energy after covering large distances in cosmic space.
It can be recalled that it has been proposed to construct a cyclic accelerator of electrons using a chamber located around the earth's sphere and using the earth's magnetic
field for control of the trajectory. In this proposal, provision is also made to accelerate the electrons with an accelerator on the same cosmic scale, but the construction of a
chamber is eliminated and a specific idea concerning the 'system used to accelerate the electrons is proposed.
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