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enriched inthe mass 53 isotope.

Figure 2 shows the oscillogram of the line
M =% <>—% in the case for a constant external
magnetic field parallel to the axis of symmetry of
the crystal. The hyperfine structure, consisting
of the four lines, confirms the nuclear spin of Cr %3
as equal to 3/2. The uneven spacing between the
hyperfine components is caused by second order

displacements. The hyperfine structure is des-
cribed by the terms

ASJ, + B (S, +S,1,)

in .the spin Hamiltonian, where § is the electron
spin, [ is the nuclear spin, 4 and B are hyperfine
struc'ture constants. From the experimental data we
obtain the following values oft he constants

[4]=(170+05)-10%w), |Bl=~]4]

Notice that the constant 4 of the hyperfine
structure of Cr33 in corundum is near that observed
in alums, but greater than that of cyanide. 2.3

A detailed account of the results of the investi-
gation ofthe fine and hyperfine structure of Cr3 *
in corundum will be published later.

The authors wish to thank A. A. Popova for

growing the single crystals, studied in the present
work.
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HE process of capture of a K-meson by a pro-

T ton, followed by a decay with emission of a
hyperon, i.e., the reaction

K=+ p—> A+ — p+ = 4,

can be used to determine the spin of the A-particle
from the angular correlation of the 7-mesons.

If the spin of the K-meson is equal to zero, then
the momentum of the initial system is equal to
% (if the K-meson is captured in a S-state). The
angular distribution Ij (0) is given as a function

of j and of the angle 0 between the directions n,

and n 9 of the relative momenta of the systems

(A, 7°)and (p,7~) (I, (6)=1)

I, (0) = 1 + P, (cos 0) ~ 1 + 3 cos20;
Iy, (8) =1 + /1 P (cos 6) + °/7 Py (cos 0) 1)
~1-—2cos?0 -} 5cost 0

(to be compared with the analogous formula for the
decay of the E -particle! ). If the spin of the
K-meson is 1, then the momentum of the initial
system can be % as well as 3/2, and, therefore,
the formula for the angular correlation are not
unique.

If the system is in an external magnetic field,
the dependence of the angular distribution on the
field H can be used to determine the magnetic
moment of the A-particle. In the presence of a
magnetic field the correlation function has the
form (see, e.g., Ref. 2):

“N_E"”} . @

Q= —£TIn Y,exp {—TT—
nN

where o is the appropriate Larmor frequency, 7
the lifetime of the A-particle and 4 , the coeffi-
cient of P in Eq. (1). If the gyromagnetic ratio
for the A-particle is equal to that of the proton,
then @ Treaches the value = 0.3 for // = 3x10%G.
For the j = 3/2, Eq. (2) takes the form
I =1 -+ P; (cos 6;) P (cos 05) @)
-+3/, sin 20; sin 20, {cos (p1 — P2) |
— otsin (¢ — @3)] / (1 4 2 12)
-} 3/, sin2 0; sin? 0, [cos 2 (; — @»)
— 207tsin2 (o1 — 92)] / (1 + 4w?7?),
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where 0, , ¢, 0, , ¢, are the angles of the vectors

n, and n, in a system of spherical coordinates,

when the z-axis is along the magnetic field.

1

R. Gatto, Nuovo Cimento 2, 841(1955).
2

K. Adler, Phys, Rev. 84, 369 (1951).

Translated by E. S, Troubetzkoy
69

Noniinear Theory of Longitudinal Plasma
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N Refs. 1 and 2 there was considered the one
Idimensional oscillations of the electronic plasma,
without taking into account the temperature effects,
on the assumption that the electron density n, the
electrical field £ and the electron speed v are
linear functions of the combination x — V¢, where
V is the velocity of the wave, propagating along the
x-axis. In the present note we obtain a fundamental
result of this work ——a relation between the fre-
quency of the longitudinal wave and the amplitude
for a more general assumption, namely, for an arbi-
trary relation between the quanttities n , E and
v and x and ¢ . The entire derivation is very much
simplified if the basic equations are transformed
from the Eulerian to the Lagrangian form.

We write the equation of motion ofthe electron
and Maxwell’s equations

dp/dt = eE,
dE[dx = 4me (n — n),
0 = (1/c) (OE/dt) 4 (4m/c) env,

®)
@)
3)

where n, is the ion density, which is assumed to

be fixed; e, m and p are the charge, mass and mo-
mentum of the electron. From (2) and (3) follow

dEJdt = 0E/0t 4+ vdE|dx = —4men,v. (4)

Differentiating Eq. (1) with respect to time and
comparing with (4), we obtain

d*p/dt? 4 oimv =0, ©f = 4n2ny/m.

(5)
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In the non-relativistic case p—mv and, consequently
(d* v /dt?) +w20 v =0, i.e., the frequency of

the plasma oscillation does not depend on the
amplitude. 1

In the relativistic case we express the velocity
in terms of the momentum,

d2p ©?
— +——=——=p=0,
dt? V1 ¥ p¥mic? F

from which the dependence of the frequency on
amplitude follows directly, as was obtained in Ref.
2.

In conclusion the author wishes to thank Ia. B.
Fainberg for valuable suggestions and Prof. A. I.
Akhiezer and G. la. Luibarskii for discussions.
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EYNMAN1 has made the statement that in a

mixed theory of scalar and vector mesons with
vector coupling, nonrenormalizable infinities can-
cel if the coupling constants are equal. Reference
2is devoted to the application of this theory. Such
a statement also occurs in Ref. 3. Actually, how-
ever, the cancellation of nonrenormalizable infini-
ties is equivalent in this case to the fact that the
equation for the vector meson

(P*8,, —p,p) 9, =—5s,
is transformed into

P, =—s,.

In this case the field ¢, describes particles with
spin one and zero, where components with spin
zero correspond to a negative energy (see Ref. 4).
This circumstance is also noted in Ref. 1.
Starting from a Hermitian Lagrangian for two
fields with spin zero and one, interacting with the
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Figures 2 and 3 should be exchanged.
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