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The fact that the amplitudes of the NMR signal and the DBR spectrum have the same depend-
ence on the direction and magnitude of H indicates, first, that the NMR signal is due to the
motion of the domain bounderies and, second, that both effects are due to the same type of
boundary. It also follows from the results reported in Secs. 1, 2, and 3 that the motion of
the domain boundaries in hematite occurs only when h and H have a component parallel to the
(111) plane. This is connected with the fact that the ferromagnetic moment of the domains in
hematite is "rigidly" coupled to the basal plane. Inasmuch as the domain structure of hematite
has not been firmly established as yet, it is still diffieult to indicate the type of boundary
with which the NMR signal is connected. It is apparently due to the easily-moving boundaries
parallel to (111), which were ocbserved most clearly in a recent investigation reported by Eaton
and co~workers [T].
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In measurements of the surface impedance 2 = R + iX of potassium in the radio~frequency
range w/2n = 106 - 107 Hz we observed a nonmonotonic dependence of X on H in weak magnetic
fields H from O to 50 kOe. 'The samples were placed inside the coil of the tank circuit of a
radio~frequency oscillétor; the change of the sample impedance changed the osecillation
frequency (dw ~ -dX), and the change was registered by a modulation method, The figure shows
one sample of the obtained curves. The curves are outwardly very similar to those obtained
in analogous experiments on bismuth [1] but, unlike in bismuth or gallium [2], the shape of

the potassium curves does not depend on the amplitude of the high-frequency field, so that the

1hk



appearance of the minimum of dw/0H near the zero field was certainly not connected with non-
linear effects.
, L

The samples were in the form of flat plates. They

were made of metal with relative residual resistance
-~k . . . .

po/proom = 1,8 x 10" ', either by pouring liquid metal in
a dismountable glass mold, or by squashing a piece of
potassium between two glass plates. In both cases, the
glass was covered with a layer of mineral oil to prevent
the metal from sticking of the metal upon solidification.
The finished sample was washed with benzene, which was
then pumped out, after which the sample was cooled in

vacuum to the temperature of liquid nitrogen, at which

it was usually stored. The samples were also inserted w
in the epparatus at the temperature of liquid nitrogen. 0

. 8 X
The surfaces of the samples were thus free during the “ v
H, Oe

course of cooling to helium temperatures.

The experimgnts have established the following: Derivative, with respect to the
1. The height and width of the extremum depends field, of the imaginary part of
the surface impedance of a po-
tassium plate 0.6 mm thick. Fre-
and on the state of the surface of the sample, being a quency 6.25 MHz, 3‘L R.

very strongly on the electron mean free path in the metal

more sensitive criterion of the sample quality than the
radio-frequency size effect (which is observed in the same experiments [3]). The presence
of moisture or of oil residue between the sample and the substrate, which may freeze upon
cooling, leads to the vanishing of the effect. When the temperature is lowered from 4.2 to
1.3°K, the maximum of Jdw/3dH increases several times; the minimum appears approximately at
3.5°K, and its depth also increases rapidly with decreasing temperature.

2. Extrema are observed at any polarization of the high-frequency currents 3. A de-
crease of the angle between ﬁ and 3 shifts the minima towards stronger fields.

3. Inclining the field weakens the effect, which vanishes when the angle between the
field and the surface of the sample is large (250°).

k., Variation of the frequency from 1 to 10 MHz has no noticeable effect on the shape
of the curves.

We propose that the observed phenomenon is connected with the presence of magnetic sur-
face levels [4, 5]}. The qualitative explanation reduces to the following: when the field H
is parallel to Oz and the normal to the surface N is parallel to Ox, the spectrum of the
electrons glancing along the surface has in the quasiclassical approximation the form [L]:

p2

p? 2 3, \2/3 p2 1/3
‘n(Py'pz) B _Zi-+-§;+(7ﬂ) [2’—:'(179)2,,1 = é(PM) +€°Yﬂ'

where €5 W, P and p are the energy, mass and the different electron-momentum compo-

P,
y’ tz
nents, € = eH/mc is the cyclotron frequency, £y = (P$/2m)l/3(hﬂ)2/3, Yn - (3n/2)2/3n2/3, and
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n are integers. In the quasiclassical part of the spectrum, at very large values of n, the
levels are equidistant and the quantity p, " /§EEEY;' hag the meaning of & momentum. In

the case of transitions in an electric field of frequency w and wave vector k, the following
conservation laws should be satisfied:

, - ~ T
ﬁm~€°(Yn Yn) ”‘05/‘/ n (S =1,2,3n-)

fik = /2 mco(\/v_"; = VY, =n/2y2me,s /Y,
whence, eliminating Yn, we get
s = wz/nkv Q
y

(vy - component of the Fermi velocity vF).

Inasmuch as the frequency w enters the kinetic equation in the form of the combination
w+ i/t, and in our case wr << 1, we can replace w by 1/t for the purpose of obtaining &
qualitative estimate. In the case of the anomalous skin effect, the only significant Fourier
components of the field are those for which k ~ 1/8(1 + iv3). As a result we obtain the

follosing condition for the magnetic field:
ﬂ'-v 8/r2v’__s s =1,2,3 ...

Naturally, this condition determines not the narrow peaks in the impedance, as in tran-
sitions between two definite levels [5], but a smoothly oscillating function Z(H)
AZ::& Zae—znls,vzccxp{—a(l ~ iy 3) }-

2 VFQ

The first extremum, corresponding to transitions with s = 1, occurs in a field H v émc/erevF
"~ 10 Oe, as is indeed observed in the experiment. We are dealing in essence with that part

of the spectrum, in which the level width is of the order of the distance between them. It is
therefore not surprising that we have observed only two minima of dw/3H. The smallness of wr
explains also the weak dependence of the effect on the frequency, namely, under these con-
ditions w enters only via the skin-layer depth § ~ w-l/3. Finally, the fact that the free
peth is small and the electron has time to cover in practice only one arc of its trajectory

is apparently the cause of the absence of a strong dependence of the effect on the inclination
of the field at small inclinations. .

The sphericity of the Fermi surface of potassium causes, of course, a weagkening of the
effect, since O 5-Vy R £ and averaging causes only the electrons of the vicinity of the cent-
ral section to be effective. However, the fact that it has been impossible to date to observe
surface levels of alkali metals at high frequencies is connected, in our opinion, not with
averaging but with the methods of preparing the samples - the cold hardening of the sample
surface upon cooling.
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