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ABSTRACT
Ultrashort pulses with pulse widths of ~50 femtosecond pulses of electromagnetic radiation offer
multitude ways to maneuver and also probe the elementary and quasi particle excitations of condensed
matter systems. Understanding of the underlying physics upon excitation of femtosecond pulses on a
semiconductor for example still is very much important in the development of photonics and
spintronics as alternatives to traditional electronics, crossing the boundaries of physics, materials
science, and electrical engineering. Here in the talk, I will present some of the recent results from our
laboratory demonstrating this capability to understand the effect of carrier density on the electronphonon coupling in wide band gap semiconductor nanoparticles and single crystals of topological
insulator systems using ultrafast spectroscopy. In the second part of the talk, I will also introduce THz
spectroscopy as a probe for condensed matter physics and also some ways to control the THz pulses
through optical means.
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