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The Early Stages of Room Temperature Oxi-

dation of the Amorphous Alloys FernCrisBis and
FessBis

Oxidation at room temperature of the surfaces of
the amorphous alloys FenCrisBis and FessBis has
been studied by XPS and AES. It was found that
the presence of Cr promoted the initial reactivity
towards oxygen by some 2 orders of magnitude com-
pared to FessBis. Cr was enhanced repidly in the sur-
face region of FenCrisBis, while Fe was depleted;
conversely, on FessBis Fe was enhanced in the early
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stages of oxidation. On both surfaces the thickness-
es of the oxide layers were about 2 nm, comparable
with the native oxide film thickness. The binding
energy observations were consistent with all species
being present in the trivalent state in oxide films.
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Surface Enhanced Raman Scattering in

Electrochemical Systems: the Complex Roles of

Surface Ronghness

A series of experiments designed to elucidate the
presence and properties of large-scale and atemic-
scale roughness produced on Ag electrodes with
electrochemical oxidation-reduction cycle (ORC)
pretreatments are presented. This report reviews
surface enhanced Raman scattering (SERS) and scan-
ning electron microscopic (SEM) characterization of
Ag electrodes roughened with controlled-rate ORCs,
and presents new results for the laser-induced
thermal decay of SERS as a probe of Ag surface
active sites and differential reflectance spectroscopy
of electrochemically roughened Ag electrodes. These
results are interpreted in terms of the presence
and properties of both large-scale and atomic-scale
roughness on these surfaces.
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The Influence of Oxygen on the Thermal

Mixing of Cr and Gd.Q, Thin Filmsg

UThin films of Cr and Gd oxide were sequen-
tially deposited on Kanton H polyimide and heat
treated in vacuwum or air at 550-673 K. The interac-
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tion between the layers was followed with Auger
electron spectroscopy and Rutherford back-scatter-
ing spectrometry. ?Heating caused the Cr oxide
thickness to grow as a function of thermal expo-
sure. No intermixzing ecccurred between the Cr and
Gd -0y layers until the presence of O in the Cr layer
near the interface. Rapid diffusion of Cr oxide into
the Gd oxide layer *’then oceurred. The Gd/O
Y Auger signal ratio increased on heating when
the Cr film thickness was small, but remained
unaffected with thicker Cr films. There was no
diffusion of Gd into the Cr overlayer. Diffusion of
Gd.Qy into the polyimide was observed. A thin Cr
underlayer acted as a barrier to such diffusion, but
possibly only till its oxidation. FIrrespective of
the compositicnal changes, heating increased the
tensile stress of the films; they also showed a greater
susceptibility to tearing. The films became progres-
sively darker, ®eventually turning chocolate brown.
They retained their metallic lustre much longer,
until the oxidation of the Cr film.
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Characterization eof Copper/Enamel Inter-
facial Reactions during Aging

The interfacial reactions oceurring between copper
surfaces and a polyesterimide ename! coating during
aging at 200°C have been investigated using XPS,
AES and SEM. For coating thicknesses of 0. 1 ym or
greater, 2’a copper oxide layer grows on the copper
gurface bheneath the coating ¥as a result of a reac-
tien with oxygen from the atmosphere. In addition,
copper becomes detectable with aging at the air/poly-
esterimide interface and in the bulk of the ceating
by surface analysis methods, “indieating formation
of a mobile copper species. Changes in the XPS
line components indicate changes in the pelyester-
imide structure havi occurred. Samples with very
thin coatings(ca. 100 A)were also prepared and aged
$in an attempt te create an interface with dimen-
sions approaching the XPS sampling depth. Upon
aging, however, copper oxide grew on top of the
original coating, rather than beneath it as in the
case of the thicker coatings.
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Studies of Swuperconductors using a Low-
Temperature, High-Field Scanning Tunneling
Microscope

We have developed a scanning tunneling miecro-
scope{(STM) capable of operating at temperatures
as low as 0.4 K and fields as high as 8 T. We
have used this STM to study the energy gap of the
high-T. superconductors La-5r-Cu-C and Y-Ba-Cu-
O. We find that the reduced gap for these oxide
superconductors falls in the range 3<C2 /27T . <7,
for polyerystalline, single-crystal, and thin-film sam-
ples. We have also simultaneously imaged the
surface topography and superconducting energy gap
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for thin films of the granular superconductor NbN,
We occasionally see regions with smaller best-fit
gaps that correlate with surface topographical
features, but have been unable so far to image
flux vortices.
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