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The growth of CaF2 on Si(111) by MBE at varying temperatures and thicknesses has been studied.  CaF2 has a lattice constant close to Si(111), the lattice constant match allows atoms to bond on the surface with less strain. Also, the layer is optically transparent to allow light to pass through. CaF2 is an insulator, therefore it is inert which prevents reactions with the Si(111) and additional layers. Characteristics of deposited CaF2 at thicknesses of around 10nm, at high and low deposition temperatures, were analyzed using SEM, AFM, and an optical-based thickness measurement method. The goal was to find the least amount of heating and material to create a consistent covering layer on samples of Si(111). CaF2 was deposited in UHV by MBE. The Si(111) was heated to 800C-1000C in UHV and checked for a clean surface with LEED. Then the CaF2 was deposited while the Si(111) was heated to either 725C or 370C. The CaF2 deposition was controlled by a thickness monitor. We determined 10nm of CaF2 covered the Si(111) smoothly at temperatures above 725C; roughness and inconsistency in the films occur at lower temperatures. The samples created at high temperatures formed atomically flat terraces. They also remained stable after exposure to air for long periods of time. Further experimentation will include the optimization of growth parameters. We will also explore CaF2/Si(111) as a template for nanostructure semi-conductor material growth.

