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This course is designed for senior undergraduates and first-year graduate students majoring in physics,
materials science, chemistry, and electrical engineering. The course mainly covers the following topics:
crystalline structure and chemical bond fundamental of materials especially inorganic crystals, relationship
between chemical bonds and band structures, fundamental of Density functional theory(DFT), and
applications of the powerful density-functional approach in understanding the structure-property relationship
of materials for physics and materials science research. The topics makes it possible for students and junior
researchers to apply this important DFT-based computational technique to a broad range of physics and
materials science problems. We will also spend some time in explaining the fundamental of density functional
theory and the related software packages for real applications.
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Section 1
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Fundamentals of crystalline structures
Section 2 A=< e8]
Fundamentals of chemical bonds
Section 3 RET 451 T A 22 R AIE
From chemical bonds to band structures
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Physical and Chemical properties from band structures
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Density Functional Theory and band structure calculations
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Fundamentals of Density-Functional Theory and its application
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Interfaces and surfaces
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Time-dependent process and Ab Initio molecular dynamics
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Selected application topics
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Scientific report (50%) + Group project (50%)
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Textbook and Supplementary Readings

1.Roald Hoffmann, Solids and Surfaces: A Chemist's View of Bonding in Extended Structures

2.Walter Harrison, Elementary Electronic Structure

3.Richard M. Martin Electronic Structure: Electronic Structure Basic Theory and Practical Density Functional
Approaches




