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RESEARCH INTEREST: 
We use computer simulation to find new materials for technological and biomedical applications. My 
main research interest is to study the electronic, optical, mechanical, and magnetic properties of 
nanoparticles, surfaces, interfaces, and thin film systems. We use ab initio Density Functional Theory 
(DFT) and Molecular Dynamics (MD) as tools for our study. Our research work is generally concerned 
with the concept of multi-functionality on reduced dimensions. Multifunctional nanosystems have 
important chemical, physical, biomedical, and technological applications. Magnetic nanoparticles have 
promising applications in quantum computing, magnetic recording devices, and medical applications 
such as hyperthermia techniques for cancer treatment and enhancing the contrast of MRI images. Our 
research group also studies the photocatalytic properties of various surfaces and nanoparticles. 
2D materials such as graphene, MoS2, and WS2 have very novel properties that can be used as catalysts 
for water-splitting reactions. We study the water-splitting reaction mechanisms on graphene and MoS2 



surfaces. We are also investigating the optical properties of semiconducting nanoparticles such as CuO 
and ZnO in both pure and doped forms. Our group studies the electronic and optical properties of 
various lead-free perovskites, double perovskites, and doped perovskites for their optoelectronic and 
solar cell applications. We collaborate with many experimental research groups both domestically and 
internationally, such as in India, Turkey, and the USA. 
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category, Florida Chapter of the American Vacuum Society, and Florida Society for 
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