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研究領域：凝聚態物理理論
主要研究項目：圖案形成/型態學, 計算材料科學, 高分子物理, 生物物理
研究項目簡介： Morphology and phases emerged at smaller length scales in materials and biological systems have been extensively studied in past few decades due to its importance in nanotechnology design and biological engineering. For example, morphology of grain growth in polycrystalline thin films has major impact on the solar energy conversion efficiency of photovoltaic applications. And a delicate control of phases of polyelectrolyte gels can be used as a switch to regulate solvent content. Thus we focus on understanding and controlling morphology and phases in materials and biological systems at different length scales, particularly at the nanoscale. In materials processing, we are currently focusing on three subjects. First, we plan to investigate the kinetic and energetic properties of defect structures and its morphology under the presence of external fields. Second, it is of interest to study the morphology of confined crystals such as thin films and nano-particles and their interactions with crystal defects and external fields. Third, we plan to investigate atomistic mechanisms that are responsible for the interfacial anisotropy, and how the interfacial anisotropy changes with crystal structures. In the biological systems, we are currently focusing on two subjects. First, we plan to propose a continuum theory for polyelectrolyte gels that includes most of the complex competing forces and study the phase behavior dependence on the environmental stimuli such as temperature, pH, salt, light, etc. Second, it is of interest to model cancer cell morphology that based on complex interactions between elasticity, bending rigidity, surface energy of three different nuclear lamin networks.
相關課程：熱力學、統計力學、非線性動力學、高分子物理、力學
