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【Outline of survey】  

This research project is focused on creation of organic and polymer photonic materials 
and devices based on molecular building blocks and nano-micro-scale device fabrications. 
Polymer materials investigated in this study pocess π-electron conjugated molecular 
system with largely enhcnaced efficiency of nonlinear optical response and quantum yield 
of emission.  Molecular design and synthesis of novel polymer system is achieved by the 
modification of building blocks in the dendritic structure because large enhancement of 
molecular hyperpolarizability can be achieved in such a supramolecular structure. 
Research interest is in the demonstrating the potential of high-performance polymer 
materials for revolutionary components and devices.  These include polymer photonic 
crystal devices leading to a large reduction in operating energies.  To fulfill this project, 
the program focuses on three-thrusts, “molecular design and synthesis”, “polymer 
nano-micro scale fabrication technique”, and “optical device measurement and 
application”. 
 
【Expected results】   

Polymer photonic materials and devices with revolutionary performance will be 
produced to provide unprecedented impact to future information and telecommunications
technologies.  Device performance is based on the large enhancement of optical response
in nonlinear optics and emission control in the optical devices such as the photonic 
crystal.  Photonic crystal is characterized by its optical properties such as slow light 
emission, emission enhancement, and nonlinear optical enhancement.  Therefore, 
polymer photonic crystal device is expected to work at a very low energy with high 
efficiency, leading to the application of optical polymer device in its practical uses. 
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