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In particular, I will focus on the compounds of group VB elements with oxygen, sulfur and selenium.
First, I will talk about how we synthesize the materials in a unique setup that allows real-time optical
observation of the crystal synthesis. Then, I will talk about the effect of thickness on the phase
transitions and how we use light to measure certain properties of the correlated materials.

Strong electronic correlations among various
degrees of freedoms in solids result in the
emergence of fascinating phenomena. To name a
few we can list metal-insulator transitions, charge
density wave transitions and superconductivity.
However, these phenomena are notoriously difficult
to study experimentally as they are typically
associated with phase transitions that are extremely
sensitive to the defects and impurities in the
materials. In this talk, I will present our efforts to
understand the phase transitions in some exemplary
materials and present a journey from materials
synthesis to characterization of the properties via
electrical, mechanical and optical methods.
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