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Awards and Honors
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| Topics taught

At M.Sc. (Part 1): Quantum Chemistry
At M.Sc. (Part 2): Solid State Chem., Photo-Chemistry & Advance Instrumental Techniques.

| Research Interest

» Computational Chemistry: Molecular Modeling and reaction dynamics
> Experimental Chemistry: Synthesis of nanoparticles and its application in degradation of
dyes

| Research Highlights

a) Past:
Previously, I was involved in performing research work related to laser-cluster interaction

in gas-phase. In context of laser-cluster interaction, clusters efficiently couple with the laser
radiation thereby extracting huge amount of energy from the optical field. This results in extensive
stripping of electrons from the cluster constituents which leads to buildup of excessive positive
charge on cluster. The cohesive energy tries to hold the clusters while the electrostatic repulsion,
arising from positive charges, forces the cluster to expand. At a stage when the repulsive
Coulombic energy of cluster overcomes the total cohesive energy, cluster disintegrates violently.
This is manifested in terms of generation of multiply charged atomic ions with huge kinetic
energies, which is referred as Coulomb Explosion.
The aim and objectives of our investigations were as follows.
a. To explore the change in photo-ionization behavior of molecules as they aggregate to
form clusters.

b. To identify the factors influencing the efficiency of laser-cluster interaction.



c. To investigate the variation in photo-ionization behavior of pure and doped
atomic/molecular clusters.
d. To understand the mechanism by which clusters exhibit multiple ionization and
subsequent Coulomb explosion phenomena under gigawatt intensity laser field.
(Above research work was carried out at Chemistry Division, B.A.R.C., Mumbai under the

supervision of Dr. R. K. Vatsa)

b) Current:
Presently our group (at Computational and Theoretical Science Laboratory, University of

Mumbai) is involved in performing electronic structure calculations on series of atmospherically
important species. For instance, halocarbons, that are released in the atmosphere both from natural
as well as man-made sources, has a pronounce effect on environment. On interacting with UV,
vacuum ultraviolet (VUV) and other ionizing radiations of solar and cosmic origin, they generate
reactive halogen species. These halogen species contribute considerably to the loss of stratospheric
ozone which is vital to life. Hence, the research work is directed to explore the
dissociation/ionization dynamics of uni- i.e. ChH2n+1X and multi-halogenated alkyls i.e. ChH2nXz2
and CnH2nXY (where X, Y =F, Cl, Br, etc.), which are under the influence of ionizing radiations.
The objectives of the work is a follows:

» Exploring the dissociation/ionization dynamics of uni- i.e. CpH2n+1X and multi-
halogenated alkyls i.e. ChH2nX2 and ChH2n XY (where X, Y = F, Cl, Br, etc.), which are
under the influence of ionizing radiations.

» Exploiting the reaction pathways responsible for generation of reactive halogen species
such as X, X*, Xz, Xo*, XY, XY, etc.

> ldentifying the effect of substitution on reaction dynamics of halocarbons.

» Investigating the mechanism of Xz, Xz, XY and XY™ elimination from multi-halogenated
alkyls.

Thus, our research work primarily focused to identify the mechanism of
dehalogenation processes which will act as sink in removal of these compounds from the
biosphere.

(Above research work is supported by SERB-DST, Government of India. through
Young Scientist Scheme No. YSS/2015/001106)
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