TN = 1.96°K. A similar phenomenon was observed, for example, in FeF; [6]. In-
vestigation of polycrystalline CoSO4 indicate that the transition to weak ferro-
magnetism causes depolarization of neutrons passing through such a sample.

A1l the foregolng favors the assumption of a possible existence in FeCl,
of a transition to weak ferromagnetism near Hg. Regions with such a magnetic

moment can serve as nuclel of the saturated phase in the metamagnetic transi-
tion.

We are grateful to G.M. Drabkin for constant interest in the work and dis-
cussion, and to G.N. Popova for help with the work.
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Considerable progress has been attained by now in the heating and contain-
ment of plasma by current in Tokamak installations [1]. It is known at the
same time that the efficiency of Joule heating of the plasma decreases with
increasing electron temperature. It therefore becomes vital to solve the prob-
lem of plasma heating with the aid of alternating electromagnetic fields,
especially via excitation of magnetosonic resonance, which ensures penetration
of the field into the plasma and even enhancement of the field [2].

We investigated the excitation of magnetosonic resonance (MSR) in a tor-
0idal plasma with current in the TM1-VCh installation, which comprises a Toka-
mak [3] with major torus radius R = 40 cm, diaphragm radius a = 8 cm, stabiliz-
ing field Hm = 20 kOe, and discharge current Im = 10 kA. The hydrogen pressure

in the chamber was P = (4 - 8) x 10~* Torr. The electron temperature, esti-
mated from the conductivity, was 'I‘e = 70 eV, and the charged-particle density
(determined with a microwave interferometer) was n z 2 X 10'% em™ 3. The mag-
netosonic oscillations at 21 MHz were excited with a narrow coupling loop sur-
rounding the plasma column. The signal was registered with the aid of magnet-
ic probes lying inside the liner in the shadow of the diaphragm. One pickup
was placed at a distance 22 cm away from the central plane of the excitation
loop, outside the section bounded by the diaphragm, and could measure the
local intensity HZ of the HF magnetic field, and another pickup surrounded the

column and the distance between it and the region of the exciter was equal to
half the perimeter of the torus. The main measurements were made under con-
ditions when the absorbed HF power (Pact < 20 kW) was of the same order as
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the power of the Joule heating by the

| i longitudinal current.
cr- '\ H=12kOe
' Pﬂ}mﬂbrr Figure 1 shows the following: an os-
| & ! cillogram of the emf from the magnetic
!T HF probe field, showing the time behavior of the HZ
a) 21MHz component of the HF magnetic field (Fig.
la) and the current in the plasma (Fig.
A | 1b). The generator pulse duration was 10
Fﬁfl ] msec and exceeded the current pulse dura-
| tion. One can see intensive excitation of
oscillations in a definite interval of the

concentration on the rising and falling

— — - —

| parts of the current curve. The concentra-
‘KA 1 J,a o tion averaged over the cross section is
: shown in Fig. 1d (lower curve). At the
YUKA]I ol 3 HF gen instant of maximum buildup of the HF os~
{ grid _| cillations, there 1s an intense absorption
l : Interfe of power, as is evidenced by the reaction
i T @ a=42 ¥ of the grid current of the generator tube
zﬂf-c;_3 = e (Fig. lc). Analogous oscillograms were ob-
- A\ tained from the pickup surrounding the
10 N plasma column.
; , . . The amplitude of the oscillations of
0 7 2 3 msec the alternating magnetic field HZ de-

creases by approximately a factor of e at
a distance 22 cm from the exciting loop,
making 1t possible to estimate the effi-

Fig. 1. a) Time variation of
the HZ component of the HF

magnetic field. b) Discharge ciency with which a wave is excited by a
current. c¢) Grid current of narrow loop.

exciting-generator tube (21

MHz). d) Time behavior of We present an estimate of the magneto-
electron density (as given sonic resonance frequency, based on a very
by the microwave interferom- simple formula, assuming the contribution
eter). of the longitudinal wave number to be

small, assuming the plasma to be limited
only by the magnetic field, and neglecting
the corrections due to the longitudinal current and the toroidal inhomogeneity

[2]:

©res “(2:4/a)H /VExnN ).

At Ho = 12 kOe, a = 7 cm, and an average concentration n = 2.3 x 10'? we ob-

tained for hydrogen fres = 30 MHz. The agreement with the generator frequency

21 MHz can be regarded as good, when account is taken of the character of the
approximations in the formula.

The plasma Q estimated from the half-width of the resonance dependence of
the alternating field in the plasma turns out to be @ = 5. We note that ab-
sorption at very low excitation amplitudes (we used a GSS-6 standard signal
generator) was smaller by a factor 3 - 4, and at the same time large enough in
comparison with the value determined by the classical dissipative mechanisms.
The most important from our point of view is the fact of effective excitation
and absorption of HF power on the descending part of the current curve, when
the electrons are already heated and the intensity of the Joule heating de-
creases.

Control experiments performed at a relatively high generator power P = 200
kW and at a pulse duration 1 = 500 usec have shown that the absorption
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efficiency remains equally high in this case.

The experimentally obtained Q does not contradict the theory, which pre-
dicts the existence of nonlinear dissipative mechanisms with very low thresh-
olds, but cannot be obtained on the basis of the mechanism of classical dissi-
pation, including the mechanisms of linear transformation.

It is easy to show that a magnetosonic wave with frequency O *~ w4 can

decay into a sum of two waves, an ion cyclotron wave and a drift wave with fre-
quency wy << W and kpo; > 1, if the following condition is satisfied:

hi
Wx
2> 2
AR TR 5o R
pzi hi
Here
vy k_‘_KcTe
Pag = — 3 @y = ’
W, eH

R = 1/k 1s the dimension of the plasma inhomogeneity, and u = QR(H/Hoe) is the
electron velocity in the field of the magnetosonic wave. Since wy << Wy 4 and

kppy > 1, the threshold buildup velocity is much smaller than the thermal
velocity of the ions; under_the conditions of the experiment described above,
the buildup takes place at H > 10 Oe.

From the decay equations it follows that

FY",
Tms _ _ s - W,
at 2~ Y)W

where wms 1s the energy density of the magnetosonic waves, Yoa is the linear
damping decrement of the wave with index a, and Ynl is the growth increment of

the lon-acoustic and drift waves. Since the damping decrement of the cyclotron
wave, which characterizes the degree of its absorption by the plasma, is much
larger than the growth increment of the waves as a result of the decay, the ab-
sorption of the energy of the magnetosonic wave is determined precisely by the
linear decrement. Since wms ~ wc during the final stage of the decay, the Q of

the system is given by the expression @ = Q/ngc and for the experiments de-
scribed above we have Q < 10.
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The use of a quasioptical spectrometer [1] revealed resonant absorption in
TmFeO3 at a wavelength A = 0.77 mm in the absence of a magnetic field. The ob-
servations were made at room temperature.

The results reported below were obtained with a thulium orthoferrite sam-
ple in the form of a plate 5 x 5 x 1.2 ?m cut perpendicular to the C axis. The
dimension along the C axis was 1.2 mm.! The TmFeOs single crystal was grown
by crucible-less zone melting with radiative heating [2].

To avoid diffraction losses in the quasioptical line, resulting from the
fact that the crystal dimensions were smaller than the dimensions of the quasi-
optical beam, the TmFeOj; sample was placed in a wavegulde system matched to the
quasioptical line with the aid of two horns.

Figure 1 shows the dependence of the coefficient T of transmission through
the TmFeO; sample on the wavelength. The parameter of curves 1 - 4 is the
longitudinal (parallel to the C axis) constant magnetic field Hy. We see from
Fig. 1 that the wavelength at which resonant absorption takes place is practi-
cally independent of the value of Hg. The influence of Hy, unlike in [3], re-
duces only to a weakening of the resonant absorption.

We plotted in greater detaill the dependence of the attenuation of the reso-
nant absorption TH/T on the magnitude and sign of H, for the resonant
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2 Fig. 1. Transmission coefficient
T of TmFeO3 vs. the wavelength
At 1 ~Hp =0, 2 = Hp = -1400 Oe,
3 ~ He = 100 Oe, 4 - Ho = 1400 Oe.
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1)Analogous results were obtained with other TmFeOj; samples, and also with
dysprosium orthoferrite DyFeOj.
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