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New electrochemical reactor has been developed. which makes it possible to oxidize particulate matter (PM) or solid carbon-
based emission, and simultaneously to clean up nitrogen oxide (NOx), through the redox reactions in an electrochemica
ceramic reactor. In contrast to the conventional PM filter system, the electrochemical ceramic reactor can decompose PM
continuously by using active oxygen generated from a ceramic electrode mixed with calcium aluminate (Ca,,Al;,O45) without
requiring regeneration. The new reactor is expected to serve as new technology for zero-emission exhaust gas cleanup in the
treatment of diesel exhaust gas.
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200 nm

Surface of NiO
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We develop a new method of probabilistic estimate for a large earthquake originated from an active fault, incorporating
stress transfer from an adjacent earthquake. We applied the method to the Kego fault that is an active fault just beneath the
city of Fukuoka. The earthquake probability for the next 30 years on the Kego fault is now raised to about 7 % due to stress

transferred from the March 20, 2005 Fukuoka-ken-seiho-oki, Japan, earthquake.
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On March 20th, 2005, the West Off Fukuoka Earthquake (M 7.0) occurred near northern Kyushu, Southwest Japan. This
earthquake caused a significant amount of damage on Genkai Island off the coast of Fukuoka City. However, minimal
damage occurred on mainland Kyushu. On October 23rd, 2004, the Niigata-Ken Chuetsu Earthquake (M 6.8) occurred,
resulting in extensive damage despite its relatively small magnitude. Thick, soft sedimentary layers in the Chuetsu area
caused the speed of seismic wave propagation to decrease, while the waves themselves were amplified. Sedimentary layer
thickness is directly related to the amount of damage that occurs when an earthquake occurs.
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HutP regulates the expression of the hut structural genes of Bacillus subtilis by an
anti-termination mechanism. A study of the crystal structure of HutP protein bound
to a conserved sequence of the terminator of the hut mRNA show how HutP
specifically recognizes the RNA and reveals the unexpected direct role of the Mg**
ion for mediating the L-histidine-dependent structural rearrangement in the protein.
Additional structural analyses revealed intermediate structures and allowed us to
conclude that the Mg®* ion together with L-histidine plays a major role to activate
the HuUtP protein for binding to its cognate RNA.
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Based on CONSORTS architecture, we have realized an integrated information
service system for the Global House which is a theme pavilion of EXPO 2005
AICHI. The system provides several kinds of information services including 1) audio
content delivery about exhibits, and 2) exhibition management service by human
flow analysis such as popularity analysis about exhibits and re-planning of exhibit
locations, with composing several information service processes by ubiquitous
service coordination. Visitors to the Global House can download audio content by
a card-type terminal called Aimulet GH. A wireless IC tag is also embedded in the
Aimulet GH that transmit the information about the visitor to infrastructure devices.
The CONSORTS receives the data and invokes interpolation, data mining, and
human flow simulation process in order to execute human flow analysis for

marketing tasks.
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The solar cell utilizing clean and inexhaustible solar energy is expected to be the major
domestic energy source in future in view of preventing global warming. One of the most
promising candidates is organic thin-film solar cell, which can be produced at a reduced
manufacturing cost. We have found that introducing a nano-structured layer (i-layer)
where organic semiconductor forms a 3-dimensional p-n junction at the molecular
level into p-n junction interface of organic thin-film solar cell expands the practical
photovoltaic layer to enhance the efficiency of light utilization. With the p-i-n type
organic thin-fim solar cell, a power conversion efficiency, 4 %, a world top level, has
been achieved. Getting the perspective for upgrading the power conversion efficiency
of organic thin-film solar cells in this way, is expected to accelerate the realization of low
cost, lightweight and flexible plastic solar cells.
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Our group is developing multifunctional TiO,/SnO,:F stacked-films with both
photocatalytic and low-emittance properties. The thin-films of TiO, are formed on
SnO.,:F-coated glass substrates by reactive magnetron sputtering under various
deposition conditions. Control of the electronic structure in the near-surface region
is the key to obtaining excellent photocatalytic performance, which is confirmed
by low-energy electron energy loss spectroscopy in the core electron excitation
regions. The application of these films to energy-efficient-windows allows the
possibility for reducing the energy load of the heating system and making the living

space comfortable.
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A newly developed crystalline-glass mesoporous nanocomposite (CGMN) TiO.-
P,O; has been applied to a negative electrode of lithium rechargeable battery. The
transport of lithium ions (Li*) and electrolyte solution is facilitated by oriented nano-
channel structures. The chemical adsorption/desorption of lithium ion at enormous
surface area of the nano-channels realizes super-capacitor function to ensure high
energy density as comparable to conventional lithium rechargeable batteries and
to upgrade the power density by two orders of magnitude or more. Furthermore,
providing electronic conduction property to the framework by incorporating
electronic conductive oxides into the framework of TiO,-P,0s CGMN significantly

improves charge-discharge characteristics.
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Ferroelectrics are important industrial materials which are widely used for electronic
applications such as nonvolatile memories, piezoelectric elements, actuators,
insulating films for field effect transistors. Material design and synthesis of low-
molecular-weight organic ferroelectrics, though unexplored field in comparison with
inorganic or polymer ferroelectrics, have been desired to realize these excellent
functions flexibly in lightweight materials. Recently, we have achieved completely
new approach to ferroelectricity using molecular compound, in which 2 species of
n-electron molecules are bounded by hydrogen bonds. The present ferroelectrics
possess outstanding properties; spontaneous polarization which can be reversed
in a low field approximately 1/100 of that required for polymers and huge
permittivity reaching as much as 2,000-3,000.
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We are developing a continuous-wave (cw) optical parametric oscillator as a
tunable cw light source used in an optical frequency synthesizer. The tuning
range from 777 nm to 1687 nm was obtained with a 5% MgO doped LINbO; as
a nonlinear crystal. The Doppler broadened fluorescence profile of the Cs-D, line
(852.357 nm) was observed and we could demonstrate the tunability to arbitrary
wavelength. The next target is the high-resolution spectroscopy of atoms and

molecules with a cw-OPO phase-locked to an optical comb.
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To realize energy saving in the ceramics industry, a microwave sintering process is

studied and explored on following issues: 1) improvement of input energy efficiency

by controlled microwave irradiation, 2) development of process to sinter at lower

temperature and in a short time, and 3) mechanism of sintering during microwave

irradiation.
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