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ABSTRACT

Electrons underpin most of the physical, chemical and biological phenomena of interest. Through

bonding, interactions and by sheer dynamics electrons mediate and control the whole gamut of
processes important in science and technology. In this lecture an attempt will be made to provide a
ringside view of the role electrons play in some fascinating physico-chemical phenomena, as studied
by the technique of electron paramagnetic resonance (EPR). Magnetism and electrical conductivity
(especially superconductivity) are two most illustrious examples of the electron’s two important
attributes: the spin and the charge. We shall endeavour to show the power of EPR in understanding
these phenomena by taking examples from our recent studies on charge ordering and colossal
magneto-resistive rare earth manganites and high temperature superconductors. We shall also provide
evidence for how EPR can zero in on irradiation-induced bond rupture at a specific single chemical

bond level, pointing towards a new principle of conservation of symmetry during radiation damage.



