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Abstract 
Chirality of a molecule is of critical importance since it determines the medical functions and biological activity 
of drugs and proteins. Unfortunately, chiral light-matter interaction is typically weak due to the length mismatch 
between the wavelength of light and the molecular chiral domain. For example, circular dichroism (CD) based on 
the coupling between induced electric dipole and magnetic dipole moment is weak because plane waves cannot 
efficiently excite the magnetic dipole moment. Plasmonic nanostructures can concentrate and control optical fields 
at nanometer scale [1] and provide stiff optical potential to manipulate nanoobjects [2]. Plasmonic nanostructures 
offer possibility to engineer optical near fields and enhance light-matter interaction at the nanometer scale. 
Recently, it has been shown that optical near fields can be designed to selectively enhance the CD of chiral 
molecules [3]. Achieving the desired enhancement requires the presence of chiral targets in the area of the pre-
designed field. In my lecture, I will discuss recent advances in optical field engineering for enhancing chiral light-
matter interaction, including our new design of slant-gap nanoantenna and elliptical nanoholes for simultaneous 
optical trapping and CD enhancement. The proposed nanostructures can be easily realized by standard 
nanofabrication techniques and the excitation scheme can be readily achieved by common optical laboratory. The 
latest research progress on several different related topics, including mode conversion in optical nanocircuits [4] 
and plasmonic solar cells [5] will also be given in the lecture. 
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