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Report: 
 
It was the aim of the experiment to study the structure of ultrathin Zn(1-x)Co(x)O films 
deposited on Ag(111) by pulsed laser depoition (PLD) using surface x-ray diffraction 
(SXRD). The proposed experiments were carried out successfully. 
Several samples in the coverage range between about 2 and 6 monolayers (ML) were 
prepared in the surface characterization laboratory (SCL). Auger electron 
spectroscopy indicated a dopant concentration of the Co-atoms (x) in the 25-30% range. 
 
 
 
 
 
 
 
 
 
 
 
Fig.1: Data (symbols) and fits (lines) for 5ML Zn(Co)O/Ag(111) along three out of five 
symmetry independent rods.  

 



 

After sample transfer to the ID32 beamline, SXRD intensities were collected. The 
Zn(Co)O films adopt an incommensurate structure relative to the Ag(111) surface with 
in-plane lattice constants about one percent lower than 3.303(2) Å measured for pure 
ZnO-films [1]. 
As a representative example, Fig. (1) shows the measured (symbols) and calculated 
(lines) intensities along some symmetry independent rods for 5ML Zn(Co)O/Ag(111). 
Highly accurate fits could be achieved by assuming a structrure model schematically 
outlined in Fig. (2). 
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Zn (Co) and oxygen atoms are 
represented by small and large circles, 
respectively. The occupancy in percent of 
a ML within each layer is indicated within 
the spheres representing the oxygen 
atoms. Within each layer the 1:1 metal to 
oxygen stoichiometry is preserved. 
Distances are given in Ångström units 
(with an error bar of about 0.10 Å).  
Similar to pure ZnO-layers on Ag(111), 
[1], Zn(Co)O adopts a planar Boron-
Nitride- type structure within the first two 
layers. Here, the vertical spacing between 
the oxygen and the metal atoms is 
considerably reduced as compared to the 
bulk value of 0.65 Å. Simultaneously there 
is a strong anisotropy in the bond length 
(in-plane: 1.90 Å, out of plane: 2.10-2.40 
Å). Within the upper layers there is a 
transition to the bulk ZnO Wurtzite– type 
structure. In addition, a proper fit like 
that shown in Fig.1 requires the 
consideration of a very strong anisotropy 
of the atomic (static) displacements 
characterized by a large enhancement 
along the normal direction within the first 
two layers including anharmonic terms 
[2]. The data analysis is still in progress. 

Fig.2 Structure model for 5 ML 
Zn(Co)O deposited on Ag(111). 


