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Vanadium oxides are materials of interest due to their electronic, magnetic and also catalytic
properties. Interfaces between oxides and metals play an important role in the field of electronic
packaging, gas sensors and combustion engines. In the case of V,0; and CusAu, the interfacial
bonding is rather difficult to describe by a particular chemical bonding state, since the two
component materials have strongly different electronic structures. Clearly, investigation of the local
region at such an interface becomes important. At the moment there are some theoretical approaches
available for the description of this type of interface but also a considerable lack of experimental
data and in particular, reliable electron microscopy images. High resolution images (HRTEM)
without any aberration correction have strong limitations since they cannot be directly interpreted
either for the true position of atoms nor for the nature of the atomic species. In this investigation, the
incoherent interface between vanadium sesquioxide and a CuzAu (001) substrate is described with
the help of image corrected HRTEM and focal series reconstruction. The method to grow different
thin oxide layers on a CusAu (001) substrate has been developed and described elsewhere (CAOS
[1]). In the present case it has been possible to grow a two dimensional multilayer of V,03 (0001,
corundum structure) on top of the CuzAu (001, L1, structure) substrate.

A model of the interface can be constructed from the experimental observations. The TEM sample
has been prepared by means of a FIB (Helios FEI ®) dual beam equipment directly. An image
corrected Titan microscope (FEI ®) was used. The zone axis orientation was chosen to be [011] in
the CusAu substrate. Figure 1 shows an example of the observations, the overview (fig. 1a) can be
used to identify clearly the CusAu on the left, the interface, the V,0; layer as well as the cap layer of
V. Figures 1b and 1c show an enlargement of a selected area in Fig. 1 a and the corresponding
amplitude image from a reconstruction procedure, respectively. Figures 2a and 2b show a different
orientation variant between the oxide and the substrate. Following a simple pattern recognition
sequence, it is possible to identify the positions of the different atomic species in the images. This is
depicted by means of a model pattern in Figure 2c. The images show many different features but the
most apparent is the intensity of the last row in the Cu3Au substrate which is similar to the intensity
of some rows in the vanadium sesquioxide section. Such rows according to the pattern in Fig 2c
correspond to V. This gives rise to the model for the interface exclusively based on experimental
findings.
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Figure 1. Interface between CuzAu and V,0;
showing the cap layer of V. (a) Overview. (b)

Magnified image. (c¢) Corresponding amplitude

image from exit wave reconstruction procedure.

Figure 2. Orientation variant of interface between
CusAu and vanadium sesquioxide. (a) Overview,

(b) Magnified

Vanadium is depicted depending on the lattice that Cu-Au

it occupies.
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