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SUMMARY

Toward establishing a new processing technology
to realize the next-generation nano-devices, we are
developing the ultra-smoothing technology for solid
surface by using gas cluster ion beam. By angled
irradiation of gas cluster ion beam to sidewall of fine
pattern structures, which was difficult technique in the
past, we succeeded in reducing surface roughness
(Ra) to a level of under 1nm. This technology
can be utilized for photonic crystal, a promising
next-generation photonic device, and provide a
solution to enable precise control for structures, which
was a bottleneck in practical applications. We also
studied mechanism of ultra-smoothing by the angled
irradiation, for which detail examination has never
been done in the past. We devised the mechanism
that gas cluster, when it dissociates from surface,
converts to kinetic energy in almost horizontal
direction with the surface and, as a result, atoms
constituting gas cluster trim selectively protrusions of
the surface widely.

This research is being conducted, jointly with
Kyoto University, under the consignment contract
for the project “Advanced Nano-Fabrication Process
Technology Using Quantum Beams” promoted by the
New Energy and Industrial Technology Development
Organization (NEDO).
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