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Abstract

The purpose of this research is to obtain the system architecture for an ultra-high density optical node based on
nanophotonics. Accordingly, we have investigated critical sub-systems for optical node functions such as label
processing or table-lookup, logical processing, and interconnections. .We have proposed and experimentally verified
nanophotonic ultra-high density content addressing architecture, nanophotonic broadcasting system, and
nanophotonic logic gates. Also, we have successfully demonstrated a nanophotonic NOT gate using III-V group
semiconductor quantum dots, which is a verification of nanophotonic systems based on promising technologies for
the practical realization. These are indispensable fundamental technologies in the future ultra-high density and

ultra-low power optical node functions.
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