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Functional materials become more and more important in the research and application
of materials science. Solid state physics and quantum mechanics are the theoretical basis of
functional materials. In undergraduate programs, “Material physics” course introduce the
basic theories of lattice vibration and energy band theory . The application and development
of these theories in functional materials are not involved. The convergence of advanced
material physics with undergraduate material physics will further improve students'
understanding of functional materials and lay a solid theoretical foundation for the research
of related materials.

This course will first review the basic theory of material physics, emphasizing that the clue
of material physics is the wave process in the periodic field, which leads to the energy band
theory, the concept and basic application of photonic crystal and phononic crystal; then it will
mainly explain the semiconductor physics and device physics, which is the theory of
semiconductor functional materials such as integrated circuit, led, solar cell, photocatalysis,
semiconductor laser, etc Secondly, the basic principles and applications of some
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semiconductor artificial structures are introduced; thirdly, the basic principles of magnetism
and Magnetoelectronics are explained; finally, phase change and material properties are
introduced.
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solutions to the problems, clear logic and proper theoretical analysis.
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