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Silica films can be prepared in both, crystalline and vitreous forms as well as of mixtures between them. In the past, the atomic-scale 
structure of this film system has been in the center of interest. However, at a larger scale, mesoscale structures like holes and substrate 
steps can play an important role for confined space reactions and other applications of silica films. In the present investigation we 
report on mesoscale structures in silica films grown on Ru(0001) in ultra-high vacuum, and probed with scanning tunneling microscopy 
(STM). We find that silica films can exhibit coexisting phases of monolayer, zigzag, and bilayer structures. These coexisting phases were 
observed to be influenced by holes in the film structure and also by atomic-scale substrate steps. Specifically, film regions bordering 
holes in silica bilayer films exhibit vitreous character, even in regions with predominant crystalline film structure. 
The present characterization of mesoscale  structures in Ru-supported ultrathin silica films provides a scale-up of the former atomic-
scale investigations with implications for catalysis and chemistry in confined space. Specifically, the transition from the amorphous to 
the crystalline phase near film holes is an exciting observation which may be expected to have implications for structural control of 
materials.
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