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The immobilization of the trans-4-[4-(dimethylamino)]stilbazolium p-toluenesulfonate (DAST) nanocrystals in a dispersion,
which were oriented in magnetic fields, was studied. The odorless, transparent, and rubber-like solid was obtained by
photocuring of the dispersion in lauryl acrylate. The relaxation of the oriented nanocrystals was not observed at 100 °C for 24
hours. Maximum contrast of the absorbance through a parallel and perpendicular polarized light was approximately 0.43 at

565 nm.
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Photo-induced super-hydrophilicity on titanium dioxide (TiO,) was applied to
microfluidics as a novel micro valve device. Although the initial hydrophobic
property on TiO, surface has been hardly reproduced in a minute by optical
control, we found out a new phenomenon for reversible wettability conversion
using polydimethylsiloxane (PDMS). Here we present the rapid reversible wettability
conversion with microsystem of a simple PDMS and TiO, substrate by optical
control. Furthermore, the micro optical switching valve (MOS/V) based on the
super-hydrophilicity has been successfully demonstrated in a model channel. The
MOS/V will be useful for a wide applicability in highly integrated micro/nano fluidics.
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A thermophilic laccase has been identified in an extremely thermophilic bacterium
when grown in the presence of copper. The protein was purified and the gene
was cloned, sequenced, and expressed in Escherichia coli. The recombinant
enzyme displayed a blue color typical of laccases and copper-dependent oxidase
activity on canonical laccase substrates such as guaiacol, 2,6-dimethoxyphenol,
2,2'-azino-bis(3-ethylbenzthiazoline-6-sulfonate), and syringaldazine at acidic pH.
The enzyme was most notable for its striking thermophilicity; the optimal reaction
temperature was ~92°C and a half-life of thermal inactivation at 80°C was >14 h,

ranking it the most thermophilic laccase reported thus far.
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The ISI-AIST has previously proposed a concept of "ubiquitous function" to
efficiently use every appliance and device distributed in household and office
spaces anticipating the materialization ubiquitous robot community in near future.
As a part of this technology, efforts have been paid to the development of new
communications terminal of higher degree of freedom and I/O features to replace

existing information outlets on IC tags.
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InGaAs quantum-wire field-effect transistors (QWR-FETs) have been fabricated on (311)A
InP V-groove substrates by hydrogen-assisted molecular beam epitaxy. Enhanced
negative differential resistance (NDR) effects with a peak to valley ratio (PVR) as high as
13.3 have been observed at an onset voltage of 0.17 V in the QWR-FETs at 24 K. The
NDR-FET is a velocity modulation transistor based on a subband transfer of electrons
from the high mobility fundamental level to the low mobility higher subband levels. The
NDR effects were observed up to 260 K as the In content was increased to 0.8. A
unique feature of the QWR-FET is that NDR effects are controllable with the gate bias in
a three-terminal configuration, and they are favorable for high speed and high frequency
modules with reduced circuit complexity.
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A ferroelectric-gate field-effect transistor (FeFET) of a self-aligned-gate type has
been fabricated. It has been demonstrated that an ON/OFF drain current ratio
larger than 10° was held for 16 days after data writing. The success in this self-
aligned-gate type means possible downsizing of FeFETs, which is indispensable
for large-scale integration of non-volatile memory to the next generation. The
development of one-transistor type FeRAMs and non-volatile logic integrated

circuits will be accelerated.
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The ADMER is a model for predicting wide area atmospheric concentration
distribution and exposed population distribution of chemical substances. In a year
since its first publication of ADMER Ver. 1.0, for the nation-wide coverage, the
software has been utilized already by 1,000 or more clients. It is one of the most
popular software of this kind in Japan. An English Version and a Revised Edition of
ADMER have been developed. The software and user manual will be provided free

of charge from January 6, 2005.
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Calculation Area Selecting
Users can select any regions of
Japan. The area is automatically
set by selecting prefectures.

Meteorological Data
Meteorological data compiled for
the simulation by using monitoring
station data. The data was

visualized by using a wind rose and
various kinds of charts and hs.

UY—=F Ky b5V

Emission Data

Analyzing Calculation Results

The calculation results were visualized

The conversion of diflerent types of K g:‘
emission data (point, local govemment :
distinct, mobile, etc.) to the grid data fr

the simulation. The data is displayed on
the map.

by using several kinds of
maps,charts, lists and graphs. There are
several basic finctions for the exposure

assessment.

+a km square grid spatial

e resolution and of 6 time
zones (i.c., 4 hours
average).
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Solar reflective paint (SRP) is considered as one of the most effective technologies
to reduce energy consumption for cooling of buildings and is expected to
mitigate heat island effect in urban areas. We applied SRP to automobile bodies
and measured fuel consumptions for automobile air conditioning systems. Our
preliminary measurements showed that a rise of body reflectivity by 67.3%
reduces the fuel consumption for cooling by half. Because the application of SRP
was demonstrated to raise the surface solar reflectivity by 5-40 percents, it is well
expected to contribute to improving vehicle fuel efficiency.
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Slab optical waveguide (SOWG) spectroscopy is the optical absorption
spectroscopic techniques using a thin planer waveguide as an internal total
reflection medium. Remarkable features of this technique are the selectivity to the
surface and the high sensitivity. As a new field of the application, an experimental
dew point measurement system based on the SOWG technique was tested for
moisture analysis in high purity gases. It was consisted of a thin glass plate with
the thickness of 0.1 to 0.5 mm, optical detecting components and a Peltier cooler.
Our results show that this system has the good sensitivity and quick response.
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