the order of 10~% (the frequency of the ion collisions is 7=! ~ 10!'% sec™?!,

corresponding to collisions with neutral particles whose density is n ~ 0.01lng).

[1] B.B. Kadomtsev, Plasma Turbulence, in: Voprosy teorii plazmy (Problems of
Plasma Theory), M.A. Leontovich, editor, Atomizdat, 1964, No. 4, p. 188.
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According to the presently accepted theory [1 - 3], the depolarization of
a u meson in matter is due to the formation of a hydrogenlike muonium atom.
The produced muonium can have a spin I = 0 and I = 1. In the case of polarized
U mesons, both these states are produced with equal probability. The produc-
tion of muonium with I = 0 leads to depolarization of the u+ meson within a
time t = 1/wo = 3.6 x 10™'! sec, where w, is the frequency of the hyperfine
splitting of the ground state of the muonium. When muonium with I = 1 is pro-
duced, the pt meson is not depolarized. Owing to the interaction with the
medlum, the muonium electron can charge the spin direction, which leads to
transitions I = 1 T I = 0, which lead to further depolarization of the ut
meson. The muonium process of depolarization terminates when muonium enters
into a chemical bond with the molecules of the medium. The two parameters not
calculated in the theory, namely the lifetime T of the muonium and the fre-
quency v of the depolarlzatlon of the muonium electrons, determine the resid-
ual polarization Pres of the u meson in the substance at the instant of ter-
mination of the muonium stage. It is obvious, that Pres increases with de-

creasing T. The dependence of P on Vv has a more complicated form. At

res

v = 0, the polarization P(t) decreases rapidly within a time to to Pres = 1/2,

and subsequently remains constant. With increasing v at a given 1, the polari-

zation Pres first decreases, reaches a minimum at v = wp, and then begins to

increase and tends to unity at v >> w, [3].

We have investigated the depolarization of the u+ meson in saturated
hydrocarbons (hexane, heptane, octane) and in methyl alcohol - substances with
saturated bonds. It can be assumed that the time T that muonium enters into a
chemical reaction with the molecules of these substances is relatively long.
The large lifetime of the muonium, T > l/wg, at low frequencies v << wp should
lead to a complete depolarization of the uv meson in the state with I = 0,

i.e., to Pres < 1/2. The values T < 1/wp and v << wge should lead, in addition,

to an appreciable dependence of the residual polarization Pres of the u+ meson

on the transverse magnetic field HL.[3] The Pres(H¢) dependence is due to

the fast "muonium" prece531on of the spin of the u meson during the lifetime
T of the muonium. The spins of the individual pt mesons "turn" in this case
through different angles, leading to a decrease of the residual polarization

P .
res

Experiment did not confirm these assumptlons (see the table). It was
found that the residual polarization of the u meson in the investigated sub-

stances exceeds the value Pres = 1/2 and does not depend on H;. Such a result

does not agree with the muonium theory of depolarization of the u+ meson
either at T < 1/we = 3.6 x 107!'! sec or at high freqguencies v > wo [3].
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It is seen from the table that the residual polarization Pr in all the

es
investigated substances is larger than 1/2. It can be assumed that the values
P > 1/2 are due to the fact that some of the muonium atoms enter into a

res
chemical bond without having time to slow down to thermal velocities and re-

tain thereby the initial polarization of the ut meson (reactions of "hot"
chemistry). If in addition T > 1/w, and v << wp for the remaining (thermal-

ized) muonium atoms, then in spite of the summary value Pres > 1/2, one should

observe for the given substance a decrease of Pres with increasing Hi} From

the data of the table it follows that no such P(HL) dependence is observed.
Nor is a Pres(HJ) dependence observed also when the temperature is lowered to

-78°C. Thus, the dependence of the residual polarization of the u+ meson on
the transverse magnetic field, Pres(HL)’ obeys in the investigated substances

with saturated bonds the same laws as for many other substances considered in

[47.

It is seen from the table, furthermore, that for all the investigaged sub-
stances a lowering of the temperature to -78°C does not lead to a change of

P .
res

Residual polarization Pres of u+ mesons in methyl

alcohol and in saturated hydrocarbons (hexane, hep-
tane, octane)

Substance H , Oe T, °C res

‘ Methyl alcohol 0 20 0.60 : 0,02
(8pectra11y purel) 80 20 0.61 : 0,03
3400 20 0.62 : 0.05
Hexane (spec- 50 20 0,62 : 0,03
trally pure) 100 20 0,57 + 0.06
3400 20 0.67 : 0,08
7 - 78 0.62 : 0,03
100 -18 0,60 « 0,05

200 - 78 0,57 : 0.03
Heptane (chemi- 100 20 0,57 - 0.06
cally pure) 100 -8 0.56 + 0,05
1400 -78 0,60 : 0.04
Octane (chemi- 100 -8 0.52 - 0,05

cally pure)

The work was performed with the beam of polarized u+ mesons of the JINR

synchrocyclotron. The residual polarization Pres of the u* meson in matter

was measured by the method of precession in a transverse magnetic field [u].

(1] G.R. Lynch, J. Orear, and J. Rosendorf, Phys. Rev. Lett. 1, 471 (1958).
[2] V.G. Nosov and N.V. Yakovlev, Zh. Eksp. Teor. Fiz. 43, 1750 (1962) [Sov.
Phys.-JETP 16, 1236 (1963)].
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[4] I.I. Gurevich, L.A. Makar'ina, E.A. Meleshko, B.A. Nikol'skii, V.S. Roga-
nov, V.I. Selivanov, and B.V. Sokolov, ibid. 54, 432 (1968) [27, 235
(1968) 1.
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The theory of parametric action of radiation of high intensity on a plasma
has made it possible to reveal the conditions under which parametric insta-
bilities occur [1, 2], to predict the phenomenon of anomalously rapid transfer
from the field to the plasma [1, 3], and to determine in a number of cases the
anomalous high-frequency conductivity of the plasma [3, 4]. The predictions
of the theory were confirmed by experiment and the physical picture of the de-
velopment of the parametric instabilities came into extensive use for the in-
terpretation of the experimental data. In this communication we wish to touch
upon the question of the formation of rapid particles in a parametrically un-
stable plasma, bearing in mind the fact that the experimental study of the re-
action of high-power radiation on the plasma has come to be accompanied fre-
quently with measurement of the particle velocity distribution. The corre-
sponding capabilities of the theory were revealed in [1l, 3, 5]. However, the
concrete results of the theory have so far been limited in fact to the approxi-
mation of a Maxwellian distribution, in which the cause of the temperature rise
was the development of parametric instabilities [3, 6].

We wish to call attention below to such a cause of the appearance of fast
particles in experiments with powerful electromagnetic fields, such as Ceren-
kov interaction of waves with particles. It is precisely such an interaction
which is taken into account by the main equation of the quasilinear approxi-
mation of the theory of parametrically unstable plasma [3]. Bearing in mind
the inertia of the ions, we shall assume their distribution to be Maxwellian
and,constant in time. To gonsider the evolution of the electron distribution
Fe(v, t) and of the field E(k, t), we use the system of equations (e and m are

the charge and mass of the electron):

oF 3 dF,
Y TS k. (1)
Jt dv, avi
0
P LIU TR JORTES (@)
t

To illustrate the consequences ensuing from this system of equations, we as-
sume the parametric-instability increment in the form (see [2]):

2 od
zw,_l w, Awoy

[(ch)—z+'f;]2 )

1
Y= ':(kl’E)

Here rn = (g-ﬁo/mw%) is the amplitude of the oscillations of the electrons in

the field of the pump wave ﬁosinwot, Awg 1is the difference between the fre-
quencies of the. external pump field and the high-frequency plasma wave (Awg >
0), ¥ is the damping decrement of the high-frequency plasma wave, and
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