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Abstract

The use of organic materials represents an inexpensive and environmentally friendly solution for solving today's
renewable energy challenge via efficient sunlight-to-electricity conversion. However, the interface between organic
molecules and more traditional inorganic semiconductors need to be understood and well controlled. Examples
include building high-efficiency artificial photosynthetic systems mimicking natural ones, and developing new
generation of materials for electronics and photovoltaics.

In this talk, | will present two such examples of recent progresses towards this direction: i) We identified a selective
self-assembly of phthalocyanine (Pc) molecules on thinner epitaxial graphene, in collaboration with experimental
efforts. Competing molecule-surface and intermolecular van der Waals interactions result in two well-ordered
incommensurate phases. We also show that the amount of charge transfer from graphene to Pc can be gradually
tuned. ii) We employ a new computational algorithm based on time-dependent density functional theory to study
real-time quantum dynamics of electrons at organic-inorganic interface. We show that the electronic structure at the
interface can be designed by desire, and electron-hole separation dynamics is controllable by modifying interface

binding and molecular details.
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