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HEORETICAL considerations ! indicatethat it is

possible thatagap of width A ~% T, appears in the
electronic energy spectrum of a metal when it goes
over into the superconducting state (7, = transition
temperature). Thus, when a light quantum (hv > A)
interacts with a metallic electron, Raman scattering
of the light ought to take place, with a change of
wavelength A\ = A2 A/ch; or, since A~ kT, A
& (k/ch) \3T, = 0.7 )\%Tk cm. For the D line of
sodium this quantity amounts to ™~ 2A for scattering
from lead (T, =7.2°K). The intensity of the light
scattered in this way should, apparently, be very
small,2:345

The first attempt to observe the Raman effect in
a superconductor was made by Verkin and Lazarev
but since their observations were carried out in
reflected, rather than scattered light, they could
observe only an extremely intense satellite . In
the present work we undertook an investigation of
the spectrum of scattered light, insuring the possi-
bility of detecting extremely weak satellites.

When light of constant frequency is scattered by
the inhomogeneities of a reflecting surface, a back-
ground is produced in the region of a satellite (be-
cause of the non-ideal monochromaticity of the light
source) which limits the possibility of observing
Raman scattering. A calculation shows that for
our light source (see below) the radiation intensity
in the region of the Raman satellite amounts to less
than 1073 - 107% of that at the center of the line.
Since the surface of the sample scatters only a
small fraction (~ 107®)7 of the light which would
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length of 2m. The grating was cut-on alpminized
glass and had 51,000 lines (600/mm). Approxi-
mately 50% of the light incident on the grating was
concentrated into the first and second orders. The
presence of weak ghosts, 4.5 A distant from the
line, could not interfere with our observations.

It was necessary to look in the spectrum for the
hypothesized satellite at a distance of 0.2-0.5 mm
from the center of the line. In order to prevent the
formation of a corona, a resonant filter (see F in
Fig. a) was placed along the path of the scattered
light, which weakened the light of the original fre-
quency by a factor of about 1000. The filter was
made from pyrex in the form of a tray with plane-
parallel top and bottom, and contained a small quan-
tity of sodium and neon at a pressure of 1.7 mm
(at 20°C). During an experiment the filter was

heated to 255 £5°C. The pressure of the neon and
the temperature of the filter were selected so that

there was no appreciable absorption at a distance

of 0.5 A from the center of the line.

The samples were made from lead whose im-
purity content did not exceed 0.05%. Since the
most important requirement for a sample was that
it have a good reflecting surface, we used thin
(1075 cm) lead films, prepared by Shal’nikov’s
method®: the metal was evaporated in a vacuum
onto a glass backing cooled to helium tempera-
tures. The backing we employed was the smooth

be scattered by a mat white surface, the background concave surface of a piece of glassware (Fig. b).

in the region of the Raman satellite amounts to 107
-10710 of the intensity at the center of the line of
the incident light. This consideration sets a theo-
retical lower limit to the intensity of the Raman-
scattered light which we could detect.

We used an autocollimated spectrograph with an
echelette-type diffraction grating, having the following
characteristics: aresolving power of 105 in the region
of the D doublet, linear dispersion of 4A/mm in the
same range,a luminosity of 0.0015, and a focal

Since at the temperature of liquid helium boiling
under normal pressure (4.2°K) lead has already
gone over into the superconducting state, the ex-
periments were also carried out at this temperature.
Two spectral sodium lamps were used as light
sources. With the aid of the condensing lenses
K, K, L, L"(see figure), light from these lamps
was directed onto the superconducting film /7, ap-
plied on the inner surface of the small flask. A
magnified image B (Fig. b) of the blackened inner
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surface of the deposited lead was formed in the con-
cave lead mirror, so that the scattered light was
observed as though it had an ““absolutely black’’
body for its background. With the aid of the lens

D and the pivoted mirror M, the image of the sample
was projected on the slit of the spectrograph C, so
that the scattered light passed through the resonant
filter F, located in the furnace P. In order to pre-
vent fogging of the flask from the freezing-out of

air when the apparatus was cooled with liquid he-
lium, the interigr of the tube T was evacuated to

a pressure of ~ 1073 mm Hg, and the remaining gas
adsorbed by cold activated charcoal u. The spec-
trum of the light scattered by the sample was ob-
served visually and also registered photographi-
cally on RF-3 X-ray film, which had been shown

to be the most sensitive for the D-line.

Three experiments were carried out with expo-
sures of 4, 11, and 12 hours. In visual examina-
tion of the scattered light, or in these photographs,
no satellites were observed in the region of the D-
doublet. Comparison of the exposures used in this
experiment with those required in order to obtain
noticeable blackening from light of intensity /,
scattered by a mat white surface shows that a
satellite of intensity ~ 10~7 [, could have been de-
tected.

The authors express their profound gratitude to
Professor A, I. Shal’nikov for his interest in this
research.
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T is well known that aluminum and its alloys
have protective oxide coatings on ther surface,
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which prevent the penetration of oxygen into the
interior of the metal. Much research ! has been
devoted to studies of the structure and proper-
ties of such oxide layers, in which the physical-
chemical properties of the anticorrosive layers on
aluminum have been studied rather thoroughly.

This paper presents a series of qualitative ob-
servations which reveal yet another feature, asso-
ciated with the production of oxide films and their
structure, namely the ability of aluminum and its
alloys to glow under the action of an electric cur-
rent in solutions of certain salts and bases.

The experimental arrangement for observation of
the phenomenon of the glowing of electrodes in
solutions of electrolytes during the passage of an
electric current consisted of a bath containing the
electrolyte and the electrodes. Alternating current
was supplied from the line at 220v and direct cur-
rent was supplied by a vacuum tube rectifier. Sam-
ples in the form of plates 50 mm x 30 mm x 1 mm
and 60 mm x 70 mm x 1 mm were used as electrodes.
The following materials were tested: copper, bronze,
brass, lead, zinc, iron, silver, aluminum and its
alloys AM, AMZ, D-1, D-16, “‘electron’’, *‘silumin”
and others.

The following materials were used as elec-
trolytes: 1-10% solutions of the salts: NaCl, NaBr,

KCl, NaHCO,, Na,CO,, NH (I, MgSO,, (NH,) ,50,

Na,SO,, K,S0O,, KAl (SO) Na,HPO,, Na PO
CaHP()4 and afso 0.1-5% solutlons of the bases
NaOH, KOH and others.

During the observations, the potential drop be-
tween the terminals of the bath was read to an ac-
curacy of lv, while readings of the bath tempera
ture were correct to 1°

When the current flows through the bath in the
dark, a uniform glow of the whole surface of the
electrode can be observed by the unaided eye
which in a way reminds one of the glow of lumines-
cent material. In a5% solution of NaHCO, the on-
set of the glow occurs at a voltage between 20 and 25v,
and with increasing voltage, its intensity corres-
pondingly increases.

By trying a number of different metals and alloys
it was noticed that the glow occurs only on alumi-
num and its alloys. It was characteristic of these,
that the color of the radiation of each aluminum
alloy remains unchanged independent of the com-
position of the electrolyte, provided that, in the
given electrolyte, the glowing does occur. Thus,
for example, pure Al has a pale blue, nearly white
radiation; the alloy AMZ has a rather intense
orange coloredradiation. It is difficult to distin-
guish visually the characteristics of the glow of
the alloy D-1 from the glow of the alloy D-16,



