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dr. payal kumar received her phd in physics from calcutta university, kolkata, india. after completing
her phd, she worked as a post-doctoral research fellow in the field of semiconductor electronics at
the indian association for the cultivation of science, kolkata, india. subsequently, she has worked at
the department of electronics, indian institute of technology, kanpur, india, as a researcher in the
field of semiconductor devices. she has been associated with the national physical laboratory, new
delhi, india, for the last nine years, where she has been involved in the development of complex
photodetector devices. a mathematical theory that describes how particles, such as electrons, move
and interact in a periodic crystal or solid. it is based on the assumption that the atoms of a solid are
essentially stationary, and that the interactions between the individual atoms are what gives the
solid its characteristic properties. the theory is valid for large distances and assumes that the
electrons are treated as particles. it is often referred to as the "crystalline electron gas" and is a
widely used theory in solid state physics. it has been extended to describe the behavior of fluids at a
macroscopic level by integrating out the details of the atoms. this is a course on theoretical aspects
of solid state physics. we will take an elementary approach to this topic, with a focus on the classical
theory of transport, statistical mechanics, and equilibrium. we will discuss models of conductivity,
diffusion, thermodynamics, and solids. the lectures have an emphasis on the basic concepts and
models, and there are no proofs or derivations. however, the emphasis is on the modern and
conceptual, so that the students can gain a solid background in the field and be prepared for further
reading and research on the topic.
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