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Simulation of excited state dynamics and transient X-ray spectra in solution
(2021 — Present)

The aim of my Ph.D. work involves developing protocols for dynamical simulations of
transient X-ray spectra of photoinduced processes in solution. In particular, modeling
solvent polarization effect on the excited state dynamics and the X-ray absorption signal
following charge-transfer excitations. Implementation of surface-hopping molecular
dynamics simulations to treat non-adiabatic transitions in photo-induced processes.
Quantum chemical treatment on the calculated trajectories will be done to determine
the contributions from different electronic states. Such studies will provide better
understanding of the excited state molecules undergoing bond dissociation and the
valence-excited and core-excited states underlying the X-ray spectra.

High-throughput computation of molecular thermochemistry (2018 — 2020)
As a Research Fellow at the Tata Institute of Fundamental Research (TIFR), Hyderabad,
| was working on ab inijtio quantum chemistry composite methods to determine
thermochemical properties. Our focus was on the additivity approach adapted in the
composite procedure, G4(MP2), and to propose strategies for reducing computational
cost without compromising accuracy. The bigger picture behind this project was to
develop a G4(MP2) variant that is applicable for high-throughput computation of
thermochemical properties across small molecule chemical space.

Theoretical elucidation of chemical reactions using Intrinsic Reaction
Coordinate (2017 —2018)

As a part of my M.Sc. curriculum, | had carried out a year-long research work which was
aimed to explain chemical reactions, from a quantum chemical point of view using the
theory of IRC. The Diels-Alder addition was an integral part of the studied reactions and
based on the results of the reaction coordinates, characterization of the reagents was
done to get a better insight into the Diels-Alder reactions.
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