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constant stable value, given by the relation

T

—i—g(a +v,c084) ¥ (V0 + & + 20,acos§) db=0.  (2)

0

The drift motion remains and is determined by the
relations in Eq. (1).

Equation (2) has a root 0 < a < v if the condi-
tion

1 dy _ 1
o ()a < @)

which is the oscillation excitation condition, is
satisfied.

The theorem proposed applies if the parameter
y/wy is small, and can be verified by averaging!
the equations for a and . It will be apparent
from the expression for 7y (v) given in reference
2 that a charge in a plasma can oscillate. In this

case the excitation condition (3) is given approxi-
mately by cE/H > vp. Here vr is the thermal
velocity of the charges which surround the charge
and damp its motion.

In conclusion we wish to thank Ya. P. Terletskii
for discussion of the present work.

IN. N. Bogolyubov and Yu. A. Mitropol’skif,
ACMMHTOTM‘-]GCKMG MeTOoabl B TEOPUH HEJMHEHHDbIX
KoaeGanuit (Asymptotic Methods in the Theory of
Nonlinear Oscillations) 2nd ed., Fizmatizdat, 1958.

2 L. Spitzer, Physics of Fully Ionized Gases,
Interscience, New York 1956, Russ. Transl. IIL,
1956, p. 93.
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IN this note we follow the terminology used in the
paper by Tumanyan et al.,! in which 25 cases of
production of visible tridents were analyzed in the
experimental part. Up to this time 29 additional
visible tridents have been registered as a result
of a study of the photon component of two high en-
ergy (2 10" ev) nuclear interactions* and a study
of three isolated electron-photon showers.

The energies of the electron-positron pairs
created by the photon component were determined

A, rad. units

2
0 X

from measurements of relative multiple scatter-
ing. In the isolated electron-photon showers the
energy of the primary electron-positron pairs was
also determined from the characteristics of the
longitudinal development of the electromagnetic
cascade.?

In a total length of electron track of 107.5 radi-
ation length units 54 visible tridents were observed,
which should be referred to an average electron
energy of 20 Bev. The true number of tridents ob-
tained with the help of the results of a Monte Carlo
calculation' turned out to be 19.6. Our results on
the determination of the mean free path A, together
with the results of other authors, are shown in the
figure (taken from the paper by Weill et al.® which
contains references to the literature for the appro-
priate sources; our data are represented by the
star and the crosshatched cell). The curves show
the theoretical dependence of A on the electron
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energy. The upper curves a’ and a correspond
to the calculations by Bhabha® as corrected by
Block, King, and Wada? for the cases of no screen-
ing (a’) and complete screening (a). The two
lower curves b’ and b (b’ — no screening,
b — complete screening) were calculated by us
from the results of Murota, Ueda, and Tanaka,®
whose calculation is more exact than Bhabha’s.

As can be seen from the figure, the totality of
the experimental results on the determination of
A for an energy interval of primary electrons
1 —100 Bev is in satisfactory agreement with the
theory of Murota et al. A certain disagreement
between experiment and the predictions of the
above mentioned theory for electrons in the en-
ergy interval 0.1 —1 Bev is apparently due to an
illegitimate extrapolation into the indicated energy
region of the correction calculated by Koshiba and
Kaplon' for the number of false tridents, which
should lead to a substantial underestimate of the
true number of tridents.

Thus the experimental results on the determina-
tion of the cross section for direct electron-posi-
tron pair production by electrons should apparently
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be considered as being in agreement with the pre-
dictions of quantum electrodynamics up to 100 Bev
energies for the primary electrons.

I am grateful to Prof. I. I. Gurevich for valuable
advice received in the course of this work.

*These events were found by A. A. Varfolomeev’s group.
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THE propagation of electromagnetic waves in a
magnetoactive plasma at frequencies w, close to
mw%’1 (m=1,2,....; where w% is the gyromag-
netic frequency of the electron and w!. is the gyro-
magnetic frequency of the ion) is characterized by
strong absorption; this absorption is due to the
thermal motion of the electrons and ions (cyclo-
tron absorption)"‘r’ and is of interest in connection
with problems of microwave diagnostics and radio-
frequency heating of plasmas.

The damping of waves characterized by w
~mw$, m=2,3,...., is especially pronounced
in the case of a double resonance, i.e., when mwyg
~ w,, where w, is the frequency given by the
condition

A=1—u,—v,+ t1,0,c0s20 =0,

U, = (w;f/(’))zv Ve = (Qe/(,_))z’

Q. is the electron Langmuir frequency, and 6§ is
the angle between the direction of propagation of
the wave and the direction of the magnetic field.
As is well known,*® when w ~ w, the index of
refraction for the extraordinary wave n, become
very large and a plasma wave can appear. When

w = mw?_l ~ w, and m = 3, 4 the complex indices
of refraction for these waves, determined from the
dispersion equation which has been reported ear-
lier,2 are

n' = g5+ ixg g,
where
nys = {— Aok (46— 482Bo A1) "} / 2824, > 1,
g3 = O sin®0 (1 —u,) iy 5 (2B, + Ands) ",
By=2—v.)u.—2(1 — v,)> — uv,cos?6,
Ay = —0,{3c0s*6 (1 — u,) + cos®0sin”0 (6 — 3u, + u?)
X (1 — )™ 4 3sin®6 (1 — 4 u,)1},

V am?™—2 sin?™ 2 Q2

27+ m cos 005}

2o = (1 — mo% [ ©) (V' 2 Bong,s cos 6) 7,

e
Om =

(Benz.s)>™—2 exp (— 277),

;Be = (Tg /mecz)’/'y
(1)

Te is the temperature of the electron gas and mg

is the mass of the electron. If, however, w = Zw%

~
~w,,



