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transition leads to the suppression of the Cotton-Mouton effect.

The authors are grateful to M. 0. Bryzhina for orienting the samples and V. L.

Ivashentseva for help with the measurements.
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The possible existence of a proton gravitational moment violating CP-invariance was
considered theoretically earlier {1 - 3].
In the presence of such a moment, the frequency of the proton magnetic resonance depends

on the direction of the magnetic field, as follows from the form of the interaction Hamil-
tonian [3]:

> >\ >
(uH + £g)o.
Here u and £ are the magnetic and gravitational moments of the proton, respectively, i is the

->
magnetic field intensity, g the acceleration due to gravity, and Z the spin operator. The

maximum change of the proton magnetic resonance frequency, which eguals lUfg/ti, should occur
when the vertical magnetic field is reversed.

The author of [4] did not find this effect, but he did observe that the arithmetic mean
value of the proton resonance frequencies in fields directed vertically upward and downward

differs from the mean resonance frequency in horizontal fields.

According to existing notions, no such even effect should appear, accurate to terms of
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of order (Eg/uH)z, at any value of the gravitational moment.

These facts, as well as others of no principal character, cast doubts concerning the
validity of the results of [lI] and call for their verification.

This was done by measuring the NMR frequencies in vertical and horizontal magnetic fields.
We used for this purpose the flow-through sample procedure [5], which made it possible to ob-
serve NMR in magnetic fields of low intensity. The flow-through liquid was tap water. The
polarizer and analyzer was a single magnet producing a field close to 'k kQe.

The flow-through pickup had an approximate volume of 8 cm3 and was rigidly coupled to
Helmholtz coils that could be rotated around three mutually perpendicular axes.

The external ("terrestrial”) magnetic field at the location of the flow-through pickup
was compensated by two pairs of Helmholtz coils having an approximate diameter of 1 meter. The
compensation was monitored with accuracy not worse than 1 mOe by a permalloy pickup that could

be substituted for the flow-through pickup.

H, Oe, approximately
v .
0.1 0.2 0.3
vy 424,9 +1,2 846.‘{ +1.4 1700.1 +0.2
véd 424.9 +1,2 8438 +1.1 1701.5 +0,7
v, 425.1 +0,4 853.0 + 0.8 1699.8 + 0.6
Ve 425.7 +1.0 841.9 + 0.5 1700,1 £+ 0.3
<y > 4249 21,2 847.8 +1.3 17008 :0.5
<y > 425,4 £ 0.7 8475 + 0.7 1700.0 : 0.5
<yy> =<y > -05 1.9 +0.3 :2.0 +0.8 +1.0

In a field of 0.1 Oe, the width of the resonance at half-height was approximately 8 Hz,
but the frequency corresponding to the absorption maximum could be determined with an accuracy
higher by almost one order of magnitude. The frequency was measured with a scaler device.

The measurement results are given in the table. The first line gives the rounded-off values
of the magnetic field at which the NMR was observed. In lines 2, 3, 4, and 5 are given the
resonance frequencies in magnetic fields directed upward, downward, right, and left, respect-
ively. In lines 6 and 7 are given the mean values of the NMR frequencies (in Hz) in vertical
and horizontal fields. The last line gives the difference between the mean values of the NMR
frequencies in vertical and horizontal fields.

Thus, according to our measurements, the effect described in [4] was not observed in
magnetic fields smaller than one Oersted.

The author is sincerely grateful to F. L. Shapiro, R. M. Ryndin, M. I. Podgoretskii, and
V. K. Ignatovich for a useful discussion and to V. G. Simkin, B. I. Kiselev, A. A, Lazarev,

and G. G. Artem'ev for help with the experiment.
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The study of cyclotron waves (CW) in metals has attracted many workers of late. Their
interest is stimulated by the fact that the CW spectrum depends on the Fermi-liquid inter-
action of the conduction electrons [1, 2]. CW were observed experimentally in alkali metals
[1, 3] and in bismuth [4]., The influence of the anisotropy of the Fermi surface of bismuth on
the spectrum of the CW in it is also investigated in [4].

We are interested in "ordinary" CW, in which the field Eis parallel to the external
magnetic field ﬁ. At symmetrical field directions (e.g., when ﬁ is parallel to Cl or C2, the
bisector or binary axis of the crystal, respectively), when E l_ﬁ, the CW spectrum is given
by the equation o +(ic2/hnw)k2 = 0, where the component o, of the conductivity tensor

(without allowance for collisions) is of the form [5]

. e, © V() V)
= I fdp, = 3 ; (a)
2m2 W3 p Q o= in ~ ig/Q
here ®
k A
oo §ay,  saar

vn(w) is the Fourier component of the function v (¢)eiw; v is the electron velocity, Q and m
its cyclotron frequency and effective mass, P, the maximum value of the momentum along the
magnetic field, and k and w the wave vector and angular freguency of the wave; the first
summation is over all sections of the Fermi surface. In a strong magnetic field when w/Q >>1,
the inequality Im .z > 0 is satisfied and the propagation of undamped waves is impossible.

At field values such that w/Q = 1 for any one of the carrier groups, an important role is
assumed by the terms with n = 1, and

g2 Pz ma Pw’)

vz =00 = ““27;“;“[ P, n, l-—(w/ﬂ)2 . (2)

o

where the polynomial P(yp2) > 0; 1its form depends on the shape of the Fermi surface in the
H direction, and cgz is a slowly varying function of E and ﬁ, containing all the remeining
terms. Its magnitude dlffers little from the value of ¢ 22 when H > », It follows from (2)
that when 1 >> 1 - (w/Q) > 0 we have Im 6 __ < 0, vhich leads to a possibility of propagation
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