Abstract, engl.:

The growth process of lead clusters on Hydrogen terminated Silicon (111) has been studied with in situ Surface X-Ray Diffraction (SXRD), Scanning Tunneling Microscopy (STM) and Cyclic Voltammogramms (CV). The clusters have been produced with metal evaporation under Ultra High Vacuum (UHV) conditions and by applying a potential in an electrochemical environment. 

The growth process under UHV conditions was studied by changing the deposition temperature and the lead exposure. An in situ experiment at room temperature using STM and SXRD shows for both probe techniques consistent results. Considering the local sensitivity of the STM- and the averaging effect by the SXRD-measurements the lead growth has to be a homogeneous for all different preparation parameters. Narrow height distributions of ca. 1 monolayer Pb(111) for lead clusters grown at low deposition temperatures TDeposition < 150K and ca. 2 monolayer Pb(111) for lead clusters grown at room temperature are observed. A lateral growth mode after reaching a critical cluster height of about 3 nm could be proved by analysing the hexagonal facets of the lead cluster. 
The SXRD shows Pb(111) growth parallel to the Si(111)-surface. Laterally the clusters have a predominant orientation along the high symmetry directions of the Silicon substrate, but also randomly oriented clusters are observable. The SXRD-Measurements show a growth mode independent of the lateral cluster orientation.
The growth under UHV conditions is compared with the growth of lead clusters produced by electrochemical deposition. The in situ SXRD-measurements using an electrochemistry cell exhibit no dependency on the applied overpotential and no narrow height distribution. A predominant growth of Pb(111) planes parallel to the Si(111) surface is determined, but also other orientations like Pb(200), Pb(220) and Pb(311) exist. Laterally the clusters are less well ordered than the clusters produced by metal evaporation.
