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Abstract
We have studied the possibility to grow O-terminated ZnO(0 0 0 
1) ®lms on Al2O3 substrates with high epitaxial quality. After
growth via sputtering methods, the ZnO ®lms were annealed to increase the ®lm quality resulting in a mosaicity of 0.608 and a
Ê . Finally, gold ®lms were sputtered at room temperature on the surface. The structural properties of the
surface roughness of <3 A
samples were investigated by X-ray scattering, re¯ection high-energy electron diffraction (RHEED) and by atomic force
Ê form clusters, which
microscopy (AFM). AFM images clearly demonstrate that gold ®lms with a nominal thickness of <50 A
Ê . X-ray diffraction (XRD) studies reveal a predominant (1 1 1) texture of the clusters. Further deposition
can be as high as 300 A
of Au leads to coalescing clusters smoothing out the surface.
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1. Introduction
The interactions, which occur at metal/oxide interfaces, are of fundamental importance for determining
physical, chemical, mechanical and electronic properties of various materials, such as catalysts, ceramics
and semiconductors [1]. The noble metal/oxide systems are particularly interesting, because of their use
as a catalyst for methanol synthesis. The most commonly used approach in the investigation of these
interfaces, is the deposition of ultra-thin ®lms on
single crystal oxide supports. In the literature, only
some oxides have been used as substrates in the study
of metal/oxide interfaces. An overview of metal/
TiO2(110) interfaces is reported by Diebold et al.
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[2]. Lad et al. [3] has studied the Mg/Al2O3 and Al/
NiO systems. Peden et al. [4] reported on the adhesion
behaviour of 3d-metals on tungsten oxide ®lms. In
our previous paper, we investigated the growth of Pt
on Al2O3(1 1 2 0) [5]. Numerous studies have been
performed investigating the growth of metal on ZnO,
which shows 2D or 3D growth for different metals. Ni
shows a layer-by-layer growth whereas Cr, Cu and Pd
on single crystalline ZnO or ZnO ®lms display a
tendency to cluster into 3D islands, which only
cover a small fraction of the surface [6±9]. Wassermann and Polacek [10] investigated gold ®lms evaporated onto cleaved polar surfaces of ZnO in the
temperature range from 20 to 700 K by SEM and
electron diffraction. They have observed the epitaxial
growth of gold in this whole temperature range and
epitaxial relationship between Au and ZnO has been
established.
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