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Abstract

Structural kinetics of molecular aggregates and adsorption of organic molecules on metallic and semiconductor surfaces 
are studied by first principle methods within Density Functional Theory (DFT). Equilibrium geometries of molecular 
aggregates and molecules adsorbed on solid surfaces are determined through the total energy minimization method. 
Electron energy structure and optical functions of solid surfaces and effects of the adsorption of organic molecules are 
studied by first principle evaluation of eigen-value and eigen-vector problems using ab initio pseudopotentials (PP). 
Intermolecular interaction is shown to be responsible for substantial modifications of optical spectra of molecular 
aggregates. It is demonstrated that adsorption of water on transition metal surfaces (silver, gold) could be monitored 
through differential linear optics (e.g. differential reflectance anisotropy). Electronic structure and optical properties 
of complex organic dye molecules (Rhodamine 6G) strongly depends on the molecular aggregation. Predicted electron 
energy structure modifications of silicon surfaces due to the adsorption of ethanol explain observed enhancement of sum 
frequency generation intensity from nanostructured silicon. Theoretical results are discussed in comparison with optical 
spectroscopy data (luminescence, optical absorption, reflectance, etc).
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