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Two types of new apparatuses for surface micro-fabrication of UV transparent materials, based on AIST-original LIBWE
(laser-induced backside wet etching) method, have been developed. One is an excimer laser mask projection system, and
another is a diode-pump solid state laser beam scanning system. Both systems can micro-fabricate a silica glass surface of
large area rapidly, and high aspect ratio of 60 was attained in a deep trench fabrication. Unlike conventional lithography

methods, these apparatuses need no photo-resist, and can be operated under atmospheric pressure. The projection system

attained 0.75 u m resolution and the beam scanning system can fabricate prototypes rapidly.
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A new scheme has been developed for automatic recognition of persons and movements
out of a monitored video image, a key step of automatic video-surveillance such as an anti-
crime camera. The method is an extension of adaptive learning recognition scheme based
on the Higher-order Local Auto-Correlation (HLAC) feature extraction developed for two-
dimensional static images. To cover the feature extraction of "target's movements " in motion
images, HLAC was extended to Cubic HLAC (CHLAC). The technology is characterized by

enhanced versatility, high speed and high accuracy.
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pre005/pr20050524/pr20050524.html

® N. Otsu : Towards Flexible and Intelligent Vision Systems - From Thresholding
to CHLAC -, IAPR Conf. on Machine Vision Applications, Invited paper, pp.430-439,

May 2005.
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A continuous-wave optical frequency synthesizer was developed using a monolithic
type continuous-wave optical parametric oscillator (cw-OPO) and an optical frequency
comb. The cw-OPO was phase-locked to an optical frequency comb that was phase-
locked to an atomic clock. The output frequency of the cw-OPO was frequency-shifted
with an electro-optic modulator (EOM), which made it possible to tune the frequency
continuously over 10 GHz. Furthermore, Doppler-free spectroscopy was performed

using the optical frequency synthesizer for a cesium D1 line at 895 nm.
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A new photo-responsive cell culture substrate has been developed. The substrate
was based on photo-responsive polymer, and cell adhesion to the substrate can
be modulated by irradiation of lights with specific wavelengths without affecting
cell viability. This substrate enables us to control the adhesion (capturing or
removing) of individual adherent cells on our demand by irradiating spot light under
a microscope, and is expected to provide an innovative technique to manipulate

living and adherent cells.
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We have developed a new method of particle ritrieve for a chip-based multi-cell
sorter. Optical gradient force can change direction of target dielectric particles,
such as cells, and ritrieve particles against hydorodynamic force by irradiaton of a
laser in a microfluidics device. We are putting the developed method to practical
use of a multi-cell sorter in a chip for applications of life science and medical
technology.
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Fe-48at%Cr alloy has been synthesized using mechanical alloying (MA) of Fe and
Cr powder and consolidated using pulsed current sintering (PCS). The obtained
Fe-48at%Cr alloy has consisted of fine grains without a brittle sigma phase, which
precipitated inevitably in Fe-48at%Cr cast alloy. Fe-48at%Cr alloy fabricated by the
newly proposed process (MA-PCS) has showed a high strength of over 1GPa and a
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high elongation more 10% at room temperature.
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