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This course is designed to provide students basic knowledge on computer
simulations to model, understand, and predict the properties of real materials. Specific
topics include: density functional theory and the total-energy pseudopotential method;
geometry optimization and molecular dynamics; band structure calculation and GW
approximation; transport properties. The course employs case studies of advanced
materials and nanotechnology. In the lecture, basic theory will be interwoven with hand
on tutorial for codes and step by step practical instruction. The ultimate goal is to provide
students with basic knowledge on computational materials and to elevate students to a
level where they can appreciate modern work on materials property calculation and can
carry out a first principle calculation by themselves.




