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ABSTRACT

This talk 1ntroduces

crystallography—a powerful fusion of quantum mechanics and

the technique of X-ray quantum

X-ray crystallography. We will explore how this method reveals
the intricate relationship between chemical bonding and
material properties in molecular crystals. By integrating
experimental data with computational techniques, X-ray
quantum crystallography enables us to decode electron density
distributions and uncover dynamic covalent bonds, chalcogen

interactions, and weak forces such as C—H:--O hydrogen bonds.

Case studies will 1llustrate 1ts utility mn accurately locating
protons 1n multicomponent crystals, analyzing thermochromic
behavior through Se-Se and Te-Te bond dynamics, and
quantifying spontaneous polarization in piezoelectric materials.
By combining X-ray constrained wavefunctions with Hirshfeld
atom refinement, we probe lattice energetics, mechanical
flexibility, and bandgap modulation. These 1nsights bridge
atomic-scale bonding features with macroscopic functional
properties, offering a deep understanding of structure—property
relationships in crystalline materials.
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ABOUT THE SPEAKER

Dr. Sajesh P. Thomas 1s an Assistant Professor in the Department
of Chemustry at IIT Delhi, with research interests in quantum
crystallography, charge density analysis, and supramolecular
chemistry. He was awarded the prestigious DECRA fellowship by
the Australian Research Council and a Marie Sklodowska-Curie
Individual Fellowship for his work on energy descriptors in
molecular crystals. He has led multiple neutron diffraction
projects at ANSTO, Australia.

Dr. Thomas has received international recognition, including
“Rising Star” awards at CRYSTAL 29 and AsCA2015, and
poster prizes at IUCr, Gordon Research Conference, and
Sagamore meetings. He has delivered mnvited talks at leading
institutions such as CNRS (France), Universitait Bremen, and
Universitat and co-chaired a

Georg-August (Germany),

microsymposium at ECM32 in Vienna.

At IIT Delhi, he co-teaches courses in Solid State Chemistry and
Material and his
experimental and computational methods to explore structure—

Characterization, research  1ntegrates

property relationships in molecular solids.
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