For the iron d-ions having two and more magnetic neighbors in the immedi-
ate surroundings, the inter-sublattice exchange interaction is dominant, and
the magnetic moments of these ions are apparently collinear.

We have plotted several ﬁsn(x) curves calculated from (2) for different
Varlants of the angles ek At definite values of 6 the experimental

(x) plot 1s satisfactorily described by formula (2) (see Fig. 2). Some
dev1atlons are due to the statistical character of the phenomenon in question
and indicate that the angles ek depend apparently somewhat on x.

For fixed x, from the experimental values of Hs?f and with allowance for

the assumptions made above we found the most probable values of the angles ek

x = 0.7 é
x =09 7

3

- 6,-0° 0 =63, ¢, = 180°.
, )

o
-6, = 0°, 108°, 6, ~ 180°

o

Quite recently Bauminger et al. [11] analyzed the y-resonance spectra of
europium in europium iron garnets substituted with scandium, and concluded that
noncollinear spin configurations probably exist in these garnets.

The authors are grateful to K.P. Belov and L.M. Belyaev for interest in
the work, to M.P. Petrov for a discussion of dipole fields, and to A.Ya. Par-
shin for help with the experiments at helium temperatures.
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Any Bose liquid should apparently become superfluid at a certain tempera-
ture TA’ provided it does not solidify at a higher temperature Tm > TA' This

is corroborated by liquld helium as the example (it does not solidify at all at
P < 25 atm), and does not contradict the estimates for molecular hydrogen Ha.
In fact, for an ideal Bose gas
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2 -5/3
- 3.314 2/3 112( M ) p2/3 (1)
o 92/3Mk

where M is the mass of the atom (molecule), Mp the proton mass, n the concen-

fration, p = Mn the density, and g is set equal to unity in the second half of
the equation. For He, according to (1), we have TA0 = 3°K whereas Ty = 2.17°.

For Hy, according to (1), putting g = 1 (para-hydrogen), TA = $° and T_ = 14°
(T = 13.806°K at the triple point). 0 m

In view of the foregoing, it can be assumed that Hz can become superfluild
provided its solidification can be delayed to T ~ 6°.! It is therefore neces-
sary to prevent supercooling of the liquid Hz, to use tension (i.e., to produce
negative pressure), and to investigate films on different substrates. In addi-
tion, the value of Tm is influenced by the presence of impurities (we have in

mind primarily He), by the appearance of vacancies, and by replacement of cer-
tain Hz molecules by H atoms {(this can be done by neutron irradiation)z). We
cannot estimate reliably the limits to which Tm can be lowered, but to call the

experimenters' attention to the problem of superfluidity of H. (more accurately,
to the observation of a A transition in metastable liquid hydrogen), we make a
few remarks concerning this subject.

Since liquid H2 wets most surfaces, supercooling may be hindered by the
formation of a layer of solid Hz at the wall, with subsequent growth of this
layer. We can hope to get around this difficulty, in particular, by using
solid walls of D2 (Tm = 18.7°) or Ne (Tm = 24,57°). The point is that for D,

and Ne the parameter € in formula (2) 1s equal to or is somewhat smaller than
for H2. Nor can we exclude the use of some other non-wettable substances. Un-
fortunately, rough estimates indicate that in the absence of nuclei on the
walls, only 2 - 3° of supercooling is possible for Hz (the supercooling for
liquid water does not exceed 40°). The negative pressure attained for water

in practice is 280 atm (see [4]). The estimated negative pressure for Hs,
|PmaX v g/c?, is about 200 atm. This estimate may be too low, but even a pres-
sure P = -200 atm would lower T by approximately 7° (according to [5],

1)'I‘he intermolecular interaction is frequently described by the Lennard-
Jones potential

Vi) = 4el(a/r)'? = (a/r)°], (2)

with € = 10.2°K and 0 = 2.56 K for He and € = 37°K and ¢ = 2.92 K for Hp. Us-
ing formula (2) and the experimental data on the radial distribution function,

a value TA = 2.15° was obtained for He. 1In the case of H, we did not perform

a complete calculation in accordance with the scheme of [2], and such a calcu-
lation could be hardly reliable, particularly because the necessary informa-
tion on the radial distribution function at T Tx are lacking. It is qualita-

tively clear from [2], however, that the wvalue of TB expected for H, is close
to TX

. (and in principle may even exceed TAO)’ since Tk increases with increas-
ing €, and e€(Hz) >> e¢(He).

2)We do not concern ourselves here with the feasibility of producing a
film (particularly a superfluid one) of atomic hydrogen (see [3]).
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dTm/dp = 29 atm/deg at the triple point). If de/dp v -100 atm/deg for H,,

just as for He, then, in view of the approximate character of the estimates, we
can hope to raise TA to 6 - 8°, and Tm also to 6 — 8°. In other words, attain-

ment of a X transition in liquid H: is not excluded (particularly if account
is taken of the decrease of the derivative dTm/dp with decreasing temperature).

On the basis of calculations similar to those in [6] we can hope to obtain a
more accurate lower limit for Tm in pure Hz, but we cannot dispense with ex-

periments in any case, particularly when account is taken of the possible in-
fluence of He impurities, vacancies, etec.

The results of [7] point to the possibility of obtalning non-dense homo-
geneous He films on sufficiently smooth surfaces. It is of interest in this
connection to ascertain the possibility of obtaining analogous H, films.?

This way, if the density of Hz can be made noticeably smaller than the density
of ordinary liquid hydrogen, there are grounds for expecting the appearance of
a A transition, and perhaps also superfluidity of the quasi-two-dimensional
type. One can hardly doubt that the problems touched upon here are worthy of
study.
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As shown in [1, 2], the excitation of one-dimensional plasma oscillations
by a monoenergetic relativistic electron beam is characterized by the fact that
an appreciable fraction of the beam energy is transformed into the energy of
the oscillation field. This produces in the plasma large field intensities, so
that an important role may be assumed by the effect of variation of the wave-
guide properties of the plasma [3] as a result of the dependence of the elec-
tron density on the electric field amplitude [4]. We report here investiga-
tions of the interaction of a relativistic beam with a nonlinear plasma, which
point to the possibility of synchronism between the beam and the wave during
the nonlinear stage of instability development if the beam and plasma param-
eters are so chosen that the beam velocity and the phase velocity of the wave
decrease with time in accordance with an identical law. In this case the
energy transferred from the beam to the field greatly exceeds the value ob-
tained in [1, 2].

3>Interest attaches to both films and macroscopic volumes of Hz, D2, T2,
HD, HT, and DT, for this would reveal the influence of both the mass and of
the statisties. This pertains, of course, also to the problem of hydrogen
metallization.
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