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In this talk, we use two examples to illustrate how the development and application of new methods in ab initio calculations may be used to gain insights into the physical properties of novel material systems and phenomena. One topic is electron transport through single molecules, or molecular electronics, which is a major area of current interest in nanoscience. The other is the phenomenon of self-trapping of photo-excited electron-hole pair in SiO2, a crucial technological material. Recent advances in computation methodology have allowed the first-principles investigation of these systems, providing microscopic insights into their behaviors.

