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Abstract

We have used MeV ion beam to form composites of 10-50 layers of nanocrystals (NC). The periodic nanolayered films were produced either by MeV ion implantation followed by thermal annealing and/or by MeV ions beam irradiation, or by simultaneous deposition of various species followed by thermal annealing and/or by post MeV ion irradiation. The produced multilayer films have a periodic structure consisting of alternating thin film layers of the thicknesses between 20 and 50 Angstroms. The periodic layered thin films were characterized by Rutherford Backscattering Spectrometry (RBS). For optical properties we used UV/VIS/IR absorption photo-spectrometry. For thermoelectric properties of nano-layered structure we fabricated a 3ω method to measure thermal conductivity, used a Hall Effect system to measure the electrical conductivity and used a Seebeck coefficient measurement system to completely measure all physical properties of the produced multi-nano-layered structure in order to calculate the Figure of Merit for these nanolayered systems. The systems which we will present as examples for this presentations have 10 to 50 nanolayers layers of [insulator/metal NC-insulator/insulator/], and [insulator/semiconductor NC-insulator/] This presentation will focus on our last few years efforts on production of variable width optical filters as well as production of highly efficient thermoelectric materials.
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