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Report:
We have proposed a surface x-ray diffraction (SXRD¥tudy of the geometric structure
of ultrathin ZnO films deposited by electron beam gaporation on Fe(/110). The
proposed experiments could be carried out succes$ifu Two samples covered by 3 and
6 ML ZnO were prepared
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Fig.1: (a) Rec. laffice of 3ML ZnO on Fe(110) viewk along the c*-axis. Squares and
circles correspond to rods of the Fe-substrate anthe ZnO-overlayer, respectively. (b)
Measured (symbols) and calculated (line) intensitee along the ZnO (10L) rod.
Reflection indexes refer to the individual lattices



From the positions of the ZnO-rods in the a*-b*-plane of the reciprocal space [circles,
see Fig. 1(a)] the ZnO-overlayers were found to becommensurate with the Fe(110)
lattice (solid squares) by adopting the bulk lattie constant a=b=3.249A to within 0.005
A

Reflection intensities were collected along severalnO and Fe(110) rods. Fig. 1(b)
shows for the 3ML sample the measured intensity disbution along the (10L) ZnO-rod
(symbols) together with the intensities (line) caldated for the structure model outlined
in Fig. (2). High quality fits can be achieved quatified by the Goodness of Fit (GOF) in
the 0.9 range, while the unweighted residual is ithe 0.2 regime (based on intensities).

30% WWWM% Fig.2 :
L ] Structure model for 3ML

ZnO on Fe(110).

The 3ML adlayer is characterized by a bulk like ZnO structure, i.e. there is no
relaxation of the Wourtzite structure to the h-BN-type structure as observed for
ZnO/Ag(111) for the first two layers adjacent to tre Ag(111) surface [1]. We have
carried out extensive systematic calculations vargg all parameters u to u,
characterizing the structure type (u=0.0 A and u=@3 A corresponding to the h-BN and
the bulk Wurtzite structure, respectively). As an @ample Fig. 3 shows the contour plot
of the GOF versus y and u, keeping i and u, at the optimum values (0.60 and 0.48A,
respectively). The GOF minimum (see cross) is fountbr u;=0.61 A and y=0.85 A.
Although the first has an error bar in the 0.1-0.2A range, values below about 0.5 A can
clearly be ruled out.
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