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Abstract: Lasers have become an essential light source in spectroscopic applications
due to their inherent coherence and intensity. These properties enable both time (fs)
and spatial (nm) resolutions required to study structure of materials at the nanoscopic
to microscopic level and also their dynamics in femtosecond to seconds time scale. In
this talk we will present applications of laser Raman spectroscopy both in time domain

to learn about dynamics and in spatial domain to learn about structure.

Understanding bond specific vibrational energy redistribution and relaxation of excited
molecular states and also their bond specific structural dynamics were not accessible at
femtosecond time resolutions due to the inherent band width restrictions present in
femtosecond laser pulses. However, in recent times, study of the third order non-linear
susceptibility response of a system using stimulated Raman scattering processes leads
to observation of evolution of vibrational structures in femtosecond time scales. We
would show examples of energy migration and coherent oscillation of coupled
vibrational modes which provide information on early time response of a molecular

system on excitation.

In the case of biology and medicine, we would present results of Raman microscopic
approaches to studying tissues, cell-drug interactions, and lab-on-chip applications.
Further, very recently we have demonstrated Raman imaging methodology to identify
materials, which are hidden inside another material. Identifying these hidden chemicals

based on their molecular structure would also be presented.
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