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Report:
One subject of intense research is the adsorption of C60 molecules and the growth of C60
thin films on the surfaces of metals [1-3] and semiconductors [4-6]. The interaction of
isolated C60 molecules with the Ge(111)-c(2x8) surface [7] causes a perturbation of the
adatom arrangement of the c(2x8) structure close to the adsorbed C60 molecules. The typical
defect is a shift of a part of a Ge adatom row by one surface lattice constant starting at the
C60 molecule. The defective Ge adatom arrangement in the vicinity of the C60 give rise to
unsaturated Ge surface atoms with a half-filled dangling bond underneath the C60 molecules
and the C60 substrate bond is mediated by a charge transfer from the Ge surface to the C60
molecules. The half-filled dangling bond states paly an important role by providing the
needed density of filled surface states within the Ge bulk/surface state band gap.
The Ge(111) samples that were used for this experiment were new ones. The samples were
cut and polished at the ESRF and introduced in UHV conditions to be prepared following
repeated sputter/annealing cycles already described elsewhere [8]. The roughness of the
surface was checked measuring the intensity in antiphase conditions at certain points of the
CTR’s.

Due to non-expected problems during the polishing procedure of the Ge(111) samples at the
ESRF, we spent five of the seven days of the experiment to clean and characterize the surface
sample. The roughness of the surface was visible by looking it at the optical microscopy.
After an intense sample preparation procedure we could check the quality of the surface by
measuring some fractional order reflections from the c(8x2) surface reconstruction. Fig. 1
shows the corrected structure factors of four c(8x2) fractional order reflections. The
continuous lines are obtained from the simulation using the c(2x8) 3-Dimensional model
proposed in references [9-11]. As it can be observed, the differences between experimental
and simulated curves are remarkable. This figure seems to indicate that the adatom model
proposed by [9-11] could be uncompleted.

Fig. 1. Experimental and simulated fractional order rods of the Ge(111)-c(2x8) surface
reconstruction.
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