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 Modern science and technology of electronic materials has been focusing on artificially engineered structures at nanometer (one billionth of a meter) scales. Physical behavior of materials at nanoscale is principally different from that of macroscopic materials in many aspects, providing new ways for to manipulate and enhance their properties. Complex metal oxides are a vast class of materials that have a wide variety of functional properties attractive for novel device applications. They can be dielectrics, semiconductors, superconductors; possess piezoelectricity, ferroelectricity, ferromagnetism, nonlinear-optical and electro-optical properties, colossal magnetoresistance, etc. Among these functionalities, high and tunable dielectric permittivity, ferroelectricity and ferromagnetism have been intensively studied over the past few decades. Of major importance for understanding the behavior of ferroelectrics is the dynamics of crystal lattice vibrations, which is related to their fundamental properties. Raman spectroscopy is one of the most powerful analytical techniques for studying the lattice vibrations in solids. It is a technique capable of distinguishing crystalline polymorphs and detecting phase transformations between different crystal structures in bulk and nanoscale solids. In this talk, applications of ultraviolet Raman spectroscopy for studies of lattice dynamics, crystalline phases, and phase transformations in a variety of nanoscale materials based on (Ba,Sr)TiO3 will be presented, such as (BaxSr1-x TiO3)nBaxSr1-xO Ruddlesden–Popper superlattices, epitaxial SrTiO3 and BaxSr1-xTiO3 films synthesized by different thin film deposition techniques, free-standing single-crystalline SrTiO3, and BaTiO3 membranes.
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