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Abstract

Part of research activities within the Raman & Infrared Research Lab. of TCSAM will be overviewed. Using ultra-short 
period InAs/AlSb superlattices and doped GaAs:N semiconducting films as examples we will demonstrate capabilities of 
optical spectroscopic techniques in the non-destructive characterization of advanced materials, which yields information 
on structure stability, spatial distribution and/or depth profile of dopants and impurities, bound and free charge carriers,  
their mobility, etc. Further, we will examine optical properties, charge and lattice dynamics of La1/2Ca1/2MnO3, which 
exhibits a rich phase diagram and a variety of intriguing properties due the delicate interplay of spin, charge, lattice, and 
orbital degrees of freedom.  We will present the experimental evidence for the existence of an insulating ground state, 
development of the charge density waves, and opening of a gap in the excitation spectrum at low temperatures. Phonon and 
crystal-field excitations of hexagonal HoMnO3 single crystals will also be analyzed with the emphases on the anomalies 
due to antiferromagnetic Mn ordering.
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