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Development of exotic fabrication methods for three-dimensionally-ordered optical materials
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The speaker introduces fabrication technologies for three-dimensional micro-and nano-scale
optical elements which would contribute to deliver emerging optical components such as
photonic crystals and plasmonic resonators.

Fabrication of microscopic objects is normally carried out without being able to see the
process, and we can see the outcome after all fabrication steps were over. A technology,
which enables us to handle micro- components with watching the process in real time, will
allow us to explore microscopic world deeper than ever. In this talk, the speaker introduces a
micromanipulation system for visually monitored assembly of components in micro- to
nano-meter scale, which was established through the development of 3D photonic crystals.

Precision assembly and mass production of micro- and nano-scale components are often
incompatible targets. The speaker is developing a magnetic assembly method to solve the
problem. If a magnetic field were applied to a mixture of ferrofluid, paramagnetic beads, and
diamagnetic particles, paramagnetic beads instantly align in the direction of magnetic field,
and diamagnetic particles gather around an equator of a paramagnetic bead to form a
Saturn-like ring in a normal plane to the direction of external magnetic field. Assembled
Saturn-like rings possess predesignated numbers of plasmonic hot spots in a structure.
Numbers of identical plasmon enhancing ring structures are assembled instantly throughout
areas where the external magnetic field was applied, thus this approach is beneficial for mass

production of plasmon enhancing unit components.



