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T. Ogawa : "An Efficient Numerical Algorithm for the
Tree-Data Based Flow Solver", Computational Fluid
Dynamics, 2000, Springer, pp.337-342, 2001.12
HXEEE Y —BT — 2 RS SR e TR T
1= 1) " \WN
An efficient numerical algorithm is developed
for the tree data structure which have been
widely used for the adaptive Cartesian mesh
method. A simple neighbor cell finding with a
¥lq¥lq{¥it pedigree}" and implementation of the
implicit scheme and the Multigrid method are
presented. It is found that the numerical schemes
developed for the conventional flow solver can be
easily implemented to the tree-data based flow

solver.

AR - HEHEF - 1200 ROFEM) FTEHI,
Vol.31, No.2, pp.42-44, 2002.6
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BONBELD LBENED SN DEENRE Y Rk
RLDERYAREBEREIND, Zhdd, ZTH0RK
Thd, ZOREEERTHHICZ ) RISt
THEMHNIEEEEBITME VR, FokE &
T ORELERL-LESERETHD
Booming Index##E L7- & 2 5, XBEHZBRL
DRVIIERE LN,

T. Hashimoto and S. Hatano : "Effect of Seat Vibration
to the Perception of Sound Quality under Long-Term
Exposure of Car Interior Noise And Seat Vibration",
Proceedings of the Inter-noise 2002, Session on Noise
and Vibration Effect, 02-279, pp.1-8, 2002.8 (Invited
paper)

The evaluation of sound quality of car interior

noise is affected not only by car interior noise it-

WO &
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self but also by seat vibration as well. In order to
examine these effects quantitatively, subjective
evaluation of car interior noise under long-term
exposure of car interior noise together with seat
vibration was conducted. As a result, significant
variation of the perceived sound quality with time
was found although the sound pressure level of
the noise was remained the same. The effect of
seat vibration to the perception of sound quality
was also significant.

T. Hashimoto : "Temporal Variation of Sound Quality
under Long-Term Exposure of Car Interior Noise and
Seat-Floor Vibration", Fourum Acoustica, 2002, pp.1-6,
2002.9 (Iinvited paper)

Temporal variation of sound quality is observed
under long-term exposure of car interior noise
even in a case where the level of the sound re-
mained constant. The effect is stronger for in the
first one third of the total exposure time, i.e., one
hour. The evaluation of sound quality is also af-
fected by the simultaneous exposure of seat-floor
vibrations. In order to examine these effects
quantitatively, subjective evaluation of sound
quality by the continuous SD method utilizing a
personal computer as an input device has been
conducted under long-term exposure of car inte-

rior noise and seat-floor vibrations.

IREBAE - SEMEK : AR L 810 < FARRKEIC R
ETF v 7T L= ORE RETLF¥S5, Vol.6s, No.l,
pp.130-135, 2002.1
In order to measure independently forces acting
on rake face and on chip breaker, a tool dyna-
mometer has been designed and constructed.
Using step-type and groove-type chip breakers,
orthogonal cutting and oblique cutting experi-

ments have been performed. For a step-type




chip breaker, decreasing the distance between
cutting edge and a chip breaker (chip breaker
distance) gives the chip formation for tools with
smaller tool-chip contact length than that of a
conventional tool. The thrust force acting on the
rake face decreases about 75% of that of the con-
ventional tool. For groove-type chip breakers
using tools with shortly restricted tool-chip con-
tact lengths, it is found that the magnitudes of
forces acting on the rake face are constant in spite
of the chip breaker distance. This shows that the
forces acting on the cutting point are scarcely in-
fluenced by external forces acting near the chip
breaker. Even in the case of small broken chip
produced at small chip breaker distance in
oblique cutting, chip flow direction calculated
from forces on the rake face approximately sup-
ports Stabler’s chip flow rule.
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No.02-03, pp.253-258, 2002.10
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S. Katahara and M. Aoki :

Driver's Head from Nostrils Detection", Proceedings

"Motion Estimation of

of the 5th Asian Conference on Computer Vision,
pp-290-295, 2002. 1

We propose a method of estimating driver's
head movement by tracking a pair of nostrils.
Nostrils clearly appear as a pair of dark areas in a
facial image. Shape of nostrils have little influ-
ence of deformation compared to eyes. We use a
concentric circular mask or density difference
mask to detect difference of image density. We
represent nostril position by a center of gravity of
extracted nostril region, and apply moving aver-
age to a sequence of the detected nostrils posi-
tions. We decide reference positions of nostrils
through a procedure that an interval of moving
average is fixed into a standard cycle of model
driver's head motion. We estimate driver's head
movement from a difference between detected
nostrils position and reference nostrils position.
Cycle of driver’s head movement is available for a
measure of monitoring driving condition. Ex-
perimental results show the effectiveness of our

proposed method.

S. Katahara, T. Izumi, S. Kawamata and M. Aoki :
"Traffic Flow Measurement Using Double Slit Image",
9th World Congress on Intelligent Transport Systems,
3071, TP029, 2002.10
We propose a video based one directional traffic
flow measurement method using line sensor
camera. Line sensor camera is inherently pro-
vided with the high resolution and flexible line
capturing speed. Line sensor camera outputs
pseudo two-dimensional image that consists of
space domain and time domain. We detect occu-
pancy, time headway and time between two cars
from information along time axis in a slit image.
We extract vehicles using fundamental image
processing. In double slit configuration, we detect
spot speed of vehicles by the time difference of its
appearance at each slit. We also restore normal-

ized vehicle images (recovered line sensor out-

put images in the case that a capturing speed of a
camera would be synchronized with a vehicle
speed). Using line sensor camera in double slit
configuration, we estimate vehicle length, space
headway and distance between two cars. We
count traffic volume, rate of flow, occupancy, time
mean speed, average time headway and average
time between two cars, as macroscopic traffic flow
parameters for designated measurement interval.
We represent top-view of normalized vehicle im-
ages. The normalized images are available for

classification and identification of vehicles.

T. Ishigohka, M. Kobayashi, A. Ninomiya, S. Nomura, R.
Shimada and Y. Sato : "Fabrication and Test of
Force-Balanced-Coil Type Air-Core Superconducting
Transformer Using Parallel Conductor", IEEE Trans.
on Applied Superconductivity, Vol.12, No.1, pp.816-819,
2002.3

HCER : WHFITEAE AWl A VRZELE
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Superconducting winding can provide very large
ampere-turns. So, an air-core type superconducting
transformers can be designed. An air-core super-
conducting transformer has following merits;

(i) light weight,

(ii) elimination of iron loss;

(iii) reduction of insulation burden to ground po-
tential;

(iv) mitigation of inrush current;

(v) reduction of noise caused by magnetostric-
tion.

However, in case of an air-core transformer, the
absence of iron-core means reduction of structural
member. In case of an actual large-scale trans-
former, the electromagnetic force would be one of
the most important factors that determine the ba-
sic design of device, size, cost, etc..

In order to reduce the electromagnetic force we
introduced the configuration of the "Force-balanced-
Coil" for the air-core transformer.

We fabricated an experimental transformer using
superconducting windings with a parallel conductor
configuration. Its fundamental tests were carried
out.

Through the experiment, we confirmed the fun-




damental characteristics of the transformer. The
obtained maximum output was about 1 kVA for the

primary/secondary voltages of 20/10 V, respectively.

H. Mizutori, A. Ninomiya and T. Ishigohka : "Mag-
netic Circuit Switching Element with Superconduct-
ing Coil", IEEE Trans. on Applied Superconductivity,
Vol.12, No.1, pp.859-862, 2002.3
HIXEE  BEHEaA NV ERAVEBKERRA v Fr s
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In an existing power system, high-current cir-
cuit breakers are widely used. Meanwhile, we
propose a new switching device using a switching
of magnetic paths. It is a magnetic circuit switch
activated by On/Off of superconducting coils
wound on iron core-legs. We have carried out an
experiment using a small experimental device
with two superconducting coils (control coils).
When the control coil is shorted, the voltage of the
output coil in the shorted side becomes 0 V be-
cause the magnetic flux is blocked completely by
the induced shielding current of the supercon-
ducting coil. It was confirmed that the current of
the superconducting coil is decided by the
turn-ratio of the coils both experimentally and
theoretically. Therefore, it was assured that any
tremendous over-current does not flow in the
shorted superconducting control coils. After this,
we applied this device into a model of two-circuit
transmission system and confirmed the funda-
mental behavior in case of a line fault. The ex-
perimental result shows that the fault current is
suppressed almost perfectly and the transmission
system can continue the power transmission

without any intermission.

Y. Nomoto, A. Ninomiya and T. Ishigohka : "Fabrica-
tion and Test of a Superconducting Generator with
Ring Windings", IEEE Trans. on Applied Supercon-
ductivity, Vol.12, No.1, pp.863-867, 2002.3
HXEH BREREETOBEEREHORIEL AR
Application of superconductivity to electric
machines can bring about wider alternatives to
the fundamental configuration comparing with
the conventional counterparts. As well known,

multi-phase AC electric machines can be easily

realized with ring-winding configuration. Because
a multi-phase machine is effective to obtain
smooth DC voltage with low ripples, it would be
attractive as a generator for the exclusive use in
HVDC power transmission system. Besides, the
ring-winding configuration is suitable for
high-voltage design. Armature windings do not
cross each other as in the conventional windings.
In order to confirm the fundamental characteris-
tics, a multi-phase generator with superconduct-
ing ring windings was manufactured and exam-
ined. The armature is composed of nine coils, i.e.,
the number of phases is nine. It has also a su-
perconducting field winding. The machine does
not have iron core except for the outer magnetic
shield made of laminated iron. Well-balanced
nine phase output voltages with phase angle dif-
ferences of 40 degree were obtained. When
full-wave rectification circuits were connected to
each armature winding directly, a smooth DC
voltage and a current with sufficiently low ripple
factor were obtained without any smoothing cir-

cuits and transformer banks.

T. Hemmi, A. Ninomiya, T. Ishigohka, et al. : "Tran-

sient Behavior of Bi2223/Ag HTS Tape for Sharp

Rising Current", IEEE Trans. on Applied Supercon-

ductivity, Vol.12, No.1, pp.1422-1425, 2002.3
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For the application of HT'S composite conductor
to electric power apparatuses such as power ca-
bles or transformers, its stability under a short
circuit fault condition is very important. In an
actual power system, we have to take into con-
sideration the large short circuit current. Mean-
while, so far, the only available HTS conductor for
a practical application seems to be Bi2223/Ag
HTS tape. So, we have started a study on a tran-
sient behavior of Bi2223/Ag HTS tapes during a
short circuit condition in liquid nitrogen under
self-magnetic field.
In this paper, we have carried out an experiment

and a numerical study on a transient of the voltage
and the thermal behavior of HTS tape. In the ex-

periment, the current was increased rapidly from a



small steady state level to a large level higher than
the critical current. We have produced the calcula-
tion code that simulates the transient phenomena.
The experimental results were compared with the

numerical ones.

K. Arai, A. Ninomiya, T. Ishigohka, K. Takano, K.
Matsui, P. C. Michael, R. F. Vieira, N. N. Martovetsky,
K. Kaiho, H. Nakajima, Y. Takahashi, T. Kato, T. Ando,
H. Tsuji and K. Okuno : “Acoustic Emission during DC
Operations of the ITER Central Solenoid Model Coil”,
IEEE Transactions on Applied Superconductivity,
Vol.12, No.1, pp.504-507, 2002.3
HIXER  ITERPLY L/ A K - EF AL LOBER
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Acoustic emission (AE) signals from the Central
Solenoid (CS) model coil developed in ITER pro-
gram were studied during direct current (DC) op-
eration. Estimation of the AE energy from the coil
indicates close correlation between the AE energy
and AC losses in the cable-in-conduit (CIC) con-
ductor. This correlation comes from motions of the
cables and de-bonding of strands in the ca-
ble-in-conduit (CIC) conductors during repeated
charging of the coil. The AE measurements clearly
indicated the existence of mechanical disturbances
even in the case cases where the voltage spikes
observed in the balance voltages were comparable
to the noise level. In the case of the CS model coil,
the locations of the mechanical disturbances could
be determined using AE signals in combination
with information from voltage spikes correlated
with the AE signals.
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AEM%£3%, Vol.10, No.2, pp.143-147, 2002.6
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2002.9
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Vol.37, No.10, pp.35-43, 2002
The Central Solenoid Model Coil (CS model
coil) program was established in 1992 as one of
the projects for the Engineering Design Activities
(EDA) of the International Thermonuclear Ex-
perimental Reactor (ITER). In the year 2001, we
carried out several kinds of tests using a CS
model coil and a Toroidal Field(TF) insert coil. In
the experiments, we measured the acoustic emis-
sion (AE) signals emitted from these coils. This
was the first attempt to measure AE from the
insert coil directly, as AE sensors were not at-
tached during the previous tests conducted in
2000. In this paper, we focus our discussion on
the AE signals emitted from the TF insert coil.
Two kinds of data acquisition methods for the AE
signals were utilized during the series of excita-

tions: full waveform recording and AE envelope




recording. Observation of the AE signals showed
that the disturbances in the TF insert coil de-
creased with the iteration number of excitation as
judged from the instantaneous AE energies and
AE event count. Furthermore, we confirmed that
the AE had constant distributions during a
1,000-time-cyclic test under a back-ground-field
of 13 T using the CS model coil. Therefore, we
obtained an important experimental result in
that the TF insert coil was highly stable through-

out the series of experiments

N. Martovetsky, P. Michael, J. Minervini, A. Radovin-
sky, M. Takayasu, C.Y. Gung, R. Thome, T. Ando, T.
Isono, K. Hamada T. Kato, K. Kawano, N. Koizumi, K.
Matsui, H. Nakajima, G. Nishijima, Y. Nunoya, M.
Sugimoto, Y. Takahashi, H. Tsuji, D. Bessette, K.
Okuno, N. Mitchell, M. Ricci, R. Zanino, L. Svoldi, K,
Arai and A. Ninomiya :@ “Test of the ITER Central
Solenoid Model Coil and CS Insert”, IEEE Transac-
tions on Applied Superconductivity, Vol.12, No.1,
pp.600-605, 2002.3
AR : ITERF LYV /A K- EFT LA N ECSA
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The Central Solenoid Model Coil(CSMC) was
designed and built from 1993 to 1999 by ITER col-
laboration between the U.S. and Japan, with con-
tributions from the European Union and Russia
Federation. The main goal of the project was to
establish the superconducting magnet technology
necessary for a large-scale fusion experimental re-
actor. Three heavily instrumented insert coils were
built to cover a wide operational space for testing.
The CS Insert, built by Japan, was tested in
April-August of 2000. The TF Insert, built by Rus-
sian Federation, will be tested in the fall of 2001.
The NbAl Insert, built by Japan, will be tested in
2002. The testing takes place in the CSMC Test
Facility at the Japan Atomic Energy Research
Institute, Naka, Japan. The CSMC was charged
successfully without training to its design current
of 46 kA to produce 13T in the magnet bore. The
stored energy at 46 kA was 640 MJ. This paper
presents the main results of the CSMC and the CS
Insert testing- magnet critical parameters, ac

losses, joint performance, quench characteristics

and some results of the post-test analysis.

KRB - MAEFA - /IIF : TERVBRHENO#GE &
ATCRIETEREORT EXFESRIEE ENHx
X —EPEE, 122%, 175, p.791, 2002.7
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Y. Saito and K. Tokuda : "Suppressed Boron-Penetration
Through Surface-Nitrided Ultrathin Oxide Films Pre-
pared by Fluorination and Subsequent Exposure to
Atomic Nitrogen", Jpn. J. Applied Physics, Part 1,
Vol.41, No.3A, pp.1515-1518, 2002.3
HIEE: 7 LB L UEFRERLEICL Y REEWLL
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Several percent of nitrogen was incorporated
only near the top surfaces of thermally grown ox-

ides, by surface fluorination at room temperature



followed by an atomic nitrogen treatment at 550°C.
The dependences of the nitrogen content and the
thickness of the nitrided layer on the process con-
dition were studied by angle-resolved X-ray photo-
electron spectroscopy. A model of the nitridation
process was also proposed. MOS capacitors with
boron-doped polycrystalline silicon gates were fab-
ricated using the nitrided ultrathin oxide. From
the capacitance-voltage measurements we con-
firmed that the nitrided oxide would more effec-
tively prevent boron penetration in comparison
with the conventional oxide films. The proposed
technique is a unique process for obtaining

high-quality ultrathin dielectrics.

Y. Saito : “Characteristics of Plasmaless Dry Etching of
Silicon-Related Materials Using Chlorine Trifluoride
Gas”, Sensors and Materials, Vol.14, No.5, pp.231-237,
2002.7
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Silicon substrates and thermally grown oxide
films were exposed to CIF3; gas at various tem-
peratures between room temperature and 600C.
Above room temperature, the activation energy of
the silicon etch rate is 0.18 eV. The activation en-
ergy of SiO: etch rate below 400°C is estimated to
be 0.12+/-0.01 eV. The obtained etch selectivity of
silicon with respect to the SiOz is 100-300 between
room temperature and 400°C. An enhanced etch
rate is observed for the n-type silicon with low re-
sistivity near room temperature. The CIF; gas,
which has appropriate vapor pressure, has useful
properties not only for in-situ cleaning but also for

micro-machining of silicon-related materials.

gARH— - ABARE - PHER . (HA T LEFOREIC
T AERREPOEBA AL ORELAMF ) ERYE
£EP9EE, C4r i, Vol.122-C, pp.1686-1691, 2002
The effects of metal ion concentration in the
culture medium of Rahpanus sativus were inves-
tigated. A seed of R.sativus is known to uptake
metal ion for its root growth, which produces ion
influx and electrical potential along the root.
However, in the very early stage of root growth, a

R.sativus seed releases large amount of metal ion

to the ambient medium. The reason and mecha-
nism of this early ion release was still in question.
We have examined the root growth of single or
double seed culture, and shown that the single
seed can not grow in small volume culture medium
because of the high ion concentration. On the other
hand, in case of two seeds, this happened only to
one seed and another one grows almost normally.
This growth regulation by ion concentration can be
explained as a lateral inhibition mechanism of

seeds sprayed in a small area.

$akE — - EHEE - B%EE ()AL MoV ERA
WA 7 A F YTy ZORE] ERFERCHM, EA -
A KT #HFELME(KSY), MBE-02-27, pp.17-20, 2002

A micro reactor using hydro gel as enzyme im-
mobilization medium was fabricated by photo-
lithography technique and reaction efficiency was
measured in connection with the flow rate of sub-
strate solution. The enzymatic function of protein
is one of the most important aspects in the analysis
and applicat ion of biological phenomena. However,
the complex functionality of a cell is realized by
organizing each function of protein molecule, in
terms of compartmentation, diffusion, affinity, ac-
tive and passive transport and so on. Diffusion
control by the porous material was investigated in
this paper as a model system of enzyme reaction in
a cell. The results suggest that the diffusion in
sub-micro meter scale is not a major restriction of
reaction rate but the osmotic pressure plays an

important roll.

g — - A R TEREMICE T DR EEES O
REORY) EXF2CHM, EA - ARTLEHES,
MBE-02-66, pp.33-38, 2002

We have investigated the resolution of human
auditory localization in connection with the stereo
sound with ambient echo for the assistance of
visually impaired person. The localization of com-
puter synthesized stereo sound was difficult for
stationary state. To improve the resolution of the
localization, we employed the moving sound
tracking the head motion. The resolution was im-
proved by the factor of 2, partly because of the

comparison of sound spectra for different direction,




and partly because of the higher accuracy of head

motion compared with the localization.

S. Suzuki,Y. Kanakogi, I. Tachibana, T. Hagiwara and
M. Iida :
Multi-Component Immuno-Detection”, Proc. IEEE Sen-
sors 2002(Orlando), 2002.5

An optical immunosensor free from the back-

“Development of an Optical Sensor for

ground noise of nonspecific adsorption was devel-
oped. Fluorescent labeled antibody molecule was
immobilized on quartz substrate. The molecular
motion of the antibody was measured by the fluo-
rescence anisotropy with evanescent excitation
apparatus. It was demonstrated that the antigen
binding to the antibody was detected as anisotropy
change, without interference of nonspecific mole-
cule. The high performance in discriminating spe-
cific molecule suggest the possibility of multi com-
ponent detection for the instant diagnosis of in-
fection and protein screening. Integration of this
kind of sensor is expected for the application in
determination or infectious disease or proteome

analysis.
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T. Yotsukura, S. Morishima, F. Nielsen, K. Binsted, C.

Pinhanez : "HyperMask : Projecting a Talking Head

onto a Real Object”, The Visual Computer, Interna-
tional Journal of Computer Graphics, Springer, Vol.18,
No.2, pp.111-120, 2002.3
HyperMask is a system which projects an ani-
mated face onto a physical mask worn by an actor.
As the mask moves within a prescribed area, its
position and orientation are detected by a camera
and the projected image changes with respect to
the viewpoint of the audience. The lips of the pro-
jected face are automatically synthesized in real
time with the voice of the actor, who also controls
the facial expressions. As a theatrical tool, Hy-
perMask enables a new style of storytelling. As a
prototype system, we put a self-contained Hyper-
Mask system in a trolley (disguised as a linen cart),
so that it projects onto the mask worn by the actor
pushing the trolley.
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pp.173-179, 2002.3
A new synthetic route based on a solution
chemistry was developed for a compound semi-
conductor indium antimonide(InSb). Considering
the moisture sensitive properties of metal alkox-
ides, indium antimonide was synthesized by re-
duction of InSbOs4, which was prepared by hy-
drolysis of the corresponding metal alkoxides as
starting materials. InSb-alkoxide solution was

prepared by two ways: one is mixed method in
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heat-treatment at 780°C in air. InSb was ob-
tained by heat-treatment of hydrolysis product
prepared by the continuous method at 400°C in
Ha, but it wasn't obtained from hydrolysis product
prepared by the mixed method. The primary par-
ticle size of hydrolysis products was about 8 nm in
diameters. The wet hydrolysis product was well
mixed with ethylcellulose and terpineol by a
three-roll mill to form printing paste. The paste
was screen-printed on slide glass substrates,
transformed to InSb film by heat-treatment at
400°C in Ha.

which In-alkoxide solution and Sb-alkoxide solu- NG 3T - BIGRIG: (BT vax v Fhbonvra=
tion were mixed simply, and the other is con- T 3NV—DERK) Journal of the Ceramic Society of
tinuous method using the reaction of indium  Japan, 110[8], pp.748-754, 2002.8

chloride with Na-alkoxide in the presence of
Sb-alkoxide in ethanol. Hydrolysis products by
both methods were crystallized to InSbOs4 by

Zirconia balloons were synthesized from zirco-
nium tert-n-butoxide in F/B/F(formamide / ben-

zene/formamide) emulsion. Zirconium tert-n-




butoxide in benzene ranging from 0.5 to 2.0mol-17!
was dispersed in formamide. The formed droplets
of zirconium tert-n-butoxide in benzene could be
solidified in formamide because solvent benzene
was extracted by formamide; these solidified
droplets were hydrolyzed with water in order to
obtain zirconia precursor balloons. Zirconia pre-
cursor balloons were successfully obtained from a
1.2mol 17! solution of zirconium tert-n-butoxide
in benzene. Diameter of zirconia precursor bal-
loons was 150 to 450 ym. Zirconia precursor bal-
loons could be heat-treated at 1300°C to form
zirconia balloons without damage of the balloon
structure. The diameter of zirconia balloons was
in the renge between 100 and 400 um. Weight
loss and shrinkage observed during heat-treatment
were 34.5mass% and 45vol%, respectively Zirconia
balloons consisted of grains with 0.2z m in diame-
ter. Pores with 50nm in diameter existed on their

surface and wall cross-section.

A. Katoh, Y. Hikita, M. Harata, J. Ohkanda, T
Tsubomura, A. Higuchi, R. Saito and K. Harada :
“3-Hydroxy-4(1 H)-Pyridinone-Containing Linear and
Cyclic Hexapeptides and Their Iron(III) Complexes :
Synthesis, Property, and the Growth-Promotion Ac-
tivity”, Heterocycles, Vol.55, No.11, pp.2171-2187,
2001.12
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Linear and cyclic hexapeptides composed of «
-(3-hydroxy-1,4-dihydro-2-methyl-4-oxo-1-pyridyl)
-L-norleucine and glycine or B -alanine residue
have been successfully synthesized. These
hexapeptides formed 1:1 iron(III) complexes at
neutral pH region. Glycine linear (8a)- and 8
-alanine cyclic hexapeptide (10)-iron(III) com-
plexes predominantly existed in A -configuration,
while B -alanine linear hexapeptide (8b)-iron(III)
complex existed in A-one. The relative stability
constants of 8a, 8b, and 10-iron(III) complexes
were estimated to be 31.6, 33.4, and 31.7, respec-
tively. From iron(III) removal from human trans-
ferin, linear hexapeptides (8a, b) were found to
efficiently remove iron(III) compared with des-

ferrioxamine B. The growth-promotion activity was

also discussed.

A. Katoh, T. Tsukahara, R. Saito, K. K. Ghosh, Y.
Yoshikawa, Y. Kojima, A. Tamura and H. Sakurai :
“An Extremely High Insulin‘Mimetic Activity of
Bis(1,4-dihydro-2-methyl-1-phenyl-4-thioxo-3-pyridin
olato)zinc(Il) Complex”,
pp.114-115, 2002
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Vanadyl and zinc(II) complexes with VO(02Sz)
and Zn(0:S2) coordination mode, respectively,

Chemistry Letters, No.l,

were synthesized. Among them, bis(1,4-dihydro-
2-methyl-1-phenyl-4-thioxo-3-pyridinolato)zinc
(I1) complex exhibited an extremely high insu-
lin-mimetic activity (ICso = 0.04 mM when ICso
value of a positive control, VOSO4 was estimated
to be 1.0 mM) compared to vanadyl and zinc(II)

complexes reported previously.
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The coupling of 8-iodooctanoic acid and
ptoluidine by means of the WSC-:HCI-HOBt
method afforded not the corresponding N-(8-io-
dooctanoyl)-4-methylalanine but two types of
products, N-(8-chlorooctanoyl)-4-methylalanine
(4a) and MN-[8-(benzotriazol-1’-yloxyoctanoyl]-4-
methyl-alanine (4b) in 42 and 24% yields, respec-
tively. The coupling of the same reagents in the
presence of EtsN+HCl by means of DCC-HOBt
method also gave a mixture of compounds (4a) and
(4b) in 21 and 29% yields, respectively, suggesting
that ammonium hydrochloride efficiently acted as
a Cl™ source on the replacement of I by Cl. On the
basis of these model reactions, the coupling of
Nnicotinoyl-L-(p-amino)phenylalanine methyl es-
ter and 8-iodooctanoic or 11-iodoundecanoic acid
was carried out by the DCC-HOBt method to
give the desired products, N-nicotinoyl-L-p-(8-
iodooctanoyl) aminophenylalanine methyl ester
(3a) and Nmicotinoyl-L-p-(11-iodoundecanoyl)-
aminophenylalanine methyl ester (3b) in 41 and



50% yields, respectively.

R. Saito, M. Kaneda, T. Wada, A. Katoh and Y. Inoue :
“First Asymmetric Photosensitization in Supercritical
Fluid : Exceptionally High Pressure/Density Depend-
ence of Optical Yield in Photosensitized Enantiodif-
ferentiating Isomerization of Cyclooctene”, Chemistry
Letters, No.8, pp.860-861, 2002
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The photosensitized enantiodifferentiating
isomerization of (2-cyclooctene (1Z) in supercriti-
cal carbon dioxide has been performed for the
first time. The critical control of the enanti-
omeric excess (ee) of chiral product, (£)-cyclooc-
tene (1E), and even the switching of the product's
chirality were achieved through a small change of
pressure particularly in the low-density region
near the critical density. Quantitative evalua-
tion of these ee changes was achieved by esti-
mating differential activation volumes between

the diastereomeric transition states of the reac-

tion.
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R. Saito, K. K. Ghosh, K. Harada and A. Katoh :
“Microbial Growth-Promotion Activity of 3-Hydroxy-
monoazine- and N-Hydroxydiazine-Type Heterocycles”,
Yakugaku Zasshi, Vol.122, No.9, pp.703-705, 2002
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Three 3-hydroxymonoazine- and three N-hy-
droxydiazine-type heterocycles were tested whether
they act as artificial siderophores toward Aureo-
bacterium flavescens JG-9 (ATCC No. 25091).
Among them, 1-hydroxy-3,5,6-trimethyl-2(1H)-
pyrazinone (3 showed the highest growth-promotion
activity comparable to desferrioxamine B (DFB), a
natural trihydroxamate siderophore, at 48.5 mM or
above, followed by 1-hydroxy-5,6-dimethyl-2(1 H)-

pyrazinone (2), 1-hydroxy-4,6-dimethyl-2(1H)-
pyrimidinone (1), and 3-hydroxy-2-methyl-1-
phenyl- 4 (1 H)-pyridinone (6), while 3-hydroxy-1,2-
dimethyl-4(1 H)-pyridinone (5) did not show the bio-
activity. These results are the first examples of
Nhydroxydiazine-type heterocycles acting as artifi-

cial siderophores for A. flavescens JG-9.

K. Kurita, M. Inoue and M. Harata : “Graft Copoly-
merization of Methyl Methacrylate onto Mercaptochi-
tin and Some Properties of the Resulting Hybrid Ma-
terials”, Biomacromolecules, 3, pp.147-152, 2002
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The graft copolymerization of methyl methacry-
late onto mercaptochitin and some properties of
the resulting graft copolymers have been studied.
Methyl methacrylate was efficiently graft copoly-
merized onto mercaptochitin in dimethyl sulfoxide,
and the grafting percentage reached 1300% under
appropriate conditions. Although the side-chain
ester groups were resistant to aqueous alkali, hy-
drolysis could be achieved with a mixture of
aqueous sodium hydroxide and dimethyl sulfox-
ide. Subsequent treatment with acetic anhydride
in methanol transformed the sodium carboxylate
groups into carboxyl groups. Although the graft
copolymers exhibited an improved affinity for
organic solvents, those having sodium carboxy-
late or carboxyl units were characterized by a
much more enhanced solubility and were soluble
in common solvents. The hygroscopic nature of
chitin decreased with an increase in the grafting
extent but increased significantly upon hydrolysis
of the ester groups. The enzymatic degradability
of the graft copolymers, as evaluated with ly-
sozyme, was also dependent on the grafting ex-
tent and much higher than that of the original
chitin. DSC measurements revealed the presence
of a glass transition phenomenon, which could be
ascribed to the poly(methyl methacrylate) side

chain.
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A three dimensional numerical model was de-
veloped for a two stage entrained flow coal gasi-
fier. In the model, the coal devolatilization, vola-
tile and char combustion, char-H:O and char-CO:
gasification, and gas phase shift reaction were
taken into account in accordance with the actual
process. Four mixture fractions were used to
simulate the coal gasification. The influence of
turbulence on gas composition was taken into
account by a pdf model with a clipped Gaussian
distribution function. The model uses conven-
tional numerical methods and sub-models to cal-
culate gas and particle temperatures, gas and
particle velocity, mean turbulent kinetic energy
and turbulent energy of dissipation, gas species
composition, particle trajectory, extent of reaction
and radiant heat flux. The effect of mixture frac-
tion fluctuation on the overall gasification char-
acteristics owing to turbulent flow was investi-
gated for gasification in an IGCC gasifier. It was
revealed that the fluctuation of mixturefraction of
gases produced from devolatilization and char-O:
reactions has an important influence on not only
distributions of temperature and gas composition,
but also cold gas efficiency and heating value of
product gas. On the other hand, the fluctuation of
mixture fraction of gases produced from char-CO:



and char-H:O reactions has only a limited effect.
The including of the fluctuation of mixture frac-
tion smoothens the distribution of temperature.
However, the fluctuation of mixture fraction con-
cerning all the reactions has little effect on the
distribution of particle concentration. For gasifi-
cation in an entrained flow IGCC gasifier, with
little influence on the validity of the simulated
results, the neglecting of the fluctuation of mix-
ture fraction of gases produced from char-COz and
char-H:O reactions can significantly shorten the
calculation time. On the other hand, the fluctua-
tion of mixture fraction of gases produced from
devolatilization and char-O: reaction can not be
neglected. Comparison between prediction and
measurement suggests that including fluctuation

of mixture gives a better prediction.

T. Tsubomura, M. Ito and T. Fujita : "Conformation of
18-Membered Tetraimino Macrocyclic Complex
Structure of Two Metal Complexes and Molecular
Mechanics Study”, Bull. Chem. Soc. Jpn., Vol.75,
No.11, pp.2393-2402, 2002.11.
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The conformations of metal complexes of 18-
membered tetraimino macrocycles have been
studied. A correlation between the bond length
of the metal-nitrogen bond and the conformation
of the macrocycle has been found in the published
Molecular mechanics (MM) calcula-
tions based on the Points-On-a-Sphere (POS)
method reproduce the correlation. The effect of

X-ray data.

the MM force constants on the conformation of
the ligand has been extensively studied. The
MM study clarified that the conformation of the
macrocycle is principally determined by the
length of the coordination bond and that the
methyl groups substituted at the imine carbon
plays an important role in the conformation of the
macrocycles. Two X-ray crystal structure analy-
ses of macrocycle LH complexes, [Ba(LH)(C1O4):
Ba(LH) (H20)(ClO0)(u-ClOg)] and [Sr(LH)(CIO):]
were included in the study to complement the
structural data.

S. Hara, H. Hasuo, M. Nakasato, Y. Higaki and Y.
Totani : “Modification of Soybean Phospholipids by
Enzymatic Transacylation, Journal of Oleo Science,
Vol.51, No.6, pp.417-421, 2002
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Modified glycerophospholipids with expected
novel physiological functions were prepared by in-
troducing different acyl groups into soybean
phospholipids. The method was based on the en-
zymatic transesterification of phospholipids with
monoacylglycerol (MG) or diacylglycerol (DG). The
transacylation ratios reached 46-59% and nearly
quantitative recovery of phospholipids was ob-
tained in the case of transacylation of phospholip-
ids with MGs having C12 to C18 saturated and
monounsaturated acyl groups. With C18:2-MG or
C18:3-MG, however, transacylation ratios were
less than ca. 20%. MGs with C4 to C8 saturated
acyl groups also gave very low transacylation ra-
tios, but the ratios were moderately improved by
using DGs with C6 and C8 acyl groups.

It is considered from a series of the results that
higher transacylated phospholipids might be ob-
tained by repeating transacylations owing to be
able to recover the phospholipids quantitatively
after the reaction because MG with longer acyl
groups than C10 or DG with C8 acyl groups acted
as acyl donors and replacement for essential wa-
ter, to suppress the simultaneous hydrolysis, in

an enzymatic reaction.
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Structured phospholipids were prepared by the
lipase-catalyzed transacylation of soy-phospholip-
ids with monoacylglycerol (MG) of different fatty
acids under the non-aqueous system. The various
phospholipids comprised saturated fatty acids with
carbon number of 4-18, and oleic, linoleic, linolenic,
icosapentaenoic and docosahexaenoic acids could
be obtained with high yields by transacylation
used with MG of corresponding fatty acids. The
repeating reaction process is available to raise the
transacylation ratio, since the non-aqueous
transacylation is not accompanied by the hydrolysis




the hydrolysis as a side reaction catalyzed by lipase.

A. Higuchi, K. Shirano, M. Harashima, B. O. Yoon, M.
Hara, M. Hattori and K. Imamura : “Chemically
Modified Polysulfone Hollow Fibers with Vinylpyr-
rolidone Having Improved Blood Compatibility”,
Biomaterials, 23(13), pp.2659-2666, 2002
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Hydrophilic polysulfone membranes (PVP-PSf)
were prepared from polysulfone membranes co-
valently conjugated with polyvinylpyrrolidone
(PVP) on the surface. The immobilized amount of
vinylpyrrolidone on PVP-PSf membranes was
controlled by the amount of vinylpyrrolidone
monomer in the reaction solution and the reaction
time. The PVP-PSf membranes were found to be
the most hydrophilic membranes among the
polysulfone and surface-modified polysulfone
membranes prepared in this study. This is ex-
plained by the long hydrophilic side chain of
polyvinylpyrrolidone on the PVP-PSf membranes
which contributes to the hydrophilic wiper on the
hydrophobic PSf membranes. It was found that
PVP-PSf membranes gave lower protein adsorp-
tion from a plasma solution than polysulfone and
other surface-modified membranes (p < 0.01).
This is attributed to the hydrophilic surface of the
PVP-PSf membranes, because the hydrophilic
surface is known to reduce the protein adsorption
on the membranes. The PVP-PSf membranes
showed a much suppressed number of adhering
platelets on the surface than polysulfone and
other surface-modified membranes (p < 0.01). It is
suggested that the hydrophilic surface of the
PVP-PSf membranes without ionic groups causes
the suppression of platelet adhesion on the
PVP-PSf membranes and that the long hydro-
philic side chain of polyvinylpyrrolidone on
PVP-PSf membranes contributes to the hydro-
philic and hemocompatible wipers on the surface
of the hydrophobic PSf membranes

A. Higuchi, H. Yomogita, B. O. Yoon, T. Kojima, M.
Hara, S. Maniwa and M. Saitoh : “Optical Resolution
of Amino Acid by Ultrafiltration Using Recognition

Sites of DNA”, J. Membrane Sci., 205(1-2), pp.203-212,
2002
HXREH : DNADORFY A M EAWZIRANABIEIZL S
7 2 ) BOESE
Ultrafiltration experiments for the optical
resolution of racemic phenylalanine were inves-
tigated in a DNA solution system and by using
immobilized DNA membranes. D-Phenylalanine
preferentially existed in the totally collected
permeate solution in the ultrafiltration of DNA
and racemic phenylalanine solution (i.e. DNA
solution system), although the separation factor
ranged from more than unity or less than unity
depending on the permeation time when the con-
centration of DNA was less than 0.5ppm. This is
explained by the fact that DNA sometimes re-
leases phenylalanine depending on the permea-
in the dilute DNA solution (.e.
0.01-0.5ppm) due to the conformational change of
DNA as a function of time. On the other hand, L

tion time

-phenylalanine preferentially existed in the per-
meate solution and D-phenylalanine preferen-
tially existed in the concentrate solution in the
ultrafiltration of racemic phenylalanine through
the immobilized DNA membranes. This indicates
that L-phenylalanine preferentially enters into
the pores of the immobilized DNA membranes
and permeates through the membranes due to the
interaction between DNA and L-phenylalanine.
The immobilized DNA membranes were catego-

rized as channel type membranes.

A. Higuchi, B. O. Yoon, T. Asano, K. Nakaegawa, S.
Miki, M. Hara, Zhenjie He and Ingo Pinnau :

ration of Endocrine Disruptors from Aqueous Solu-

“Sepa-

tions by Pervaporation”, J. Membrane Sci., 198,
pp.311-320, 2002
XA : BEIULEIC K DKEBR» S ORNZWH< E
ME D
Separation of endocrine disrupting chemicals
from aqueous solutions was investigated by per-
vaporation using hydrophobic polydimethylsi-
loxane (PDMS) membranes. 1,2-Dibromo-3-
chloropropane (DBCP, MW=236.4 g/mol), which is
commonly used as a soil fumigant in the agricul-

tural industry, was selected as a model endocrine



disrupting compound. DBCP could be separated
very efficiently from very dilute aqueous solutions
through PDMS membranes by pervaporation
when the vacuum line between pervaporation cell
and a cold trap on the permeate side was heated
to 150 °C. The separation factor of endocrine dis-
ruptors over water depended significantly on
membrane thickness. This effect was caused by
concentration polarization of the highly perme-
able endocrine disruptor. As the thickness of the
PDMS membranes decreased, concentration po-
larization caused a significant reduction in sepa-
ration factor.

Pervaporation of other organic compounds from
dilute aqueous solutions through PDMS mem-
branes was also performed. The separation fac-
tors of the organic compounds could not be corre-
lated well with their molecular size. As expected,
hydrophobic organic chemicals showed higher
separation factors than those of hydrophilic or-
ganic compounds using hydrophobic PDMS

membranes.

M. Morita, S. Kajiyama, T. Kai, D. Rau and T. Sa-
kurai :“Physicochemical Control of Valence in Plumi-
nescence of Cr(III) And V(III, IV) Complexes Embed-
ded in Xero-Gel and Sol-Gel SiO; Glasses”, J. Lumin.,
94-95, pp.91-95, 2001.12

Sol-gel silica glasses doped with transition
metal complexes were prepared by the
sol-gel-method using metal complexes such as
(a) Cr(IID(AA); (AA= acetylacetonato), (b) Cr(III)
tris-nuclear basic acetate (Cr-trimer), (c)
V(IID(AA);, and (d) VUIV)O(AA).. Luminescence,
time-resolved luminescence, decay times, excita-
tion and absorption spectra were measured at
temperatures between 300 and 10 K to investi-
gate the valences of metal ions in mesoporous
matrices. Sharp lines at 13,000 cm ™! due to single
Cr(III) ions and exchange-coupled Cr(III) pairs
are found in glasses, annealed at temperatures
below 150°C, doped with (a) and (b), respectively.
In the glasses annealed above 500°C, a structured
broad band is found to be due to the
Ligand-to-Metal Charge Transfer (LMCT) transi-
tion by generation of either [Cr(VI)O.2~ or
[V(V)04)3~ complex ions. The spectral shapes,
lifetimes and vibronic structures in glasses (c)
and (d) are understood easily by assuming the
following thermo-chemical processes by increase
of annealing temperatures : (d)[V(III)(AA);] -
) [VIV)O(AA):] [V(V)04]3~. Moreover, the coex-
istence of both Cr(III) and Cr(VI) ions is con-
firmed in some glasses (b) prepared under mild

chemical conditions.
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M. Iwasaki and N. Hidaka : "Notes on the Central and
Shortest Confidence Intervals for a Binomial Pa-
rameter", Japanese Journal of Biometrics, Vol.22,
No.1&2, pp.1-13, 2002. 2.
HXEE  ZHEEFEORERS IOPMEREMICET S
Several characteristics of confidence intervals
for a binomial parameter are considered. In par-
ticular confidence intervals when zero success is
observed are of our interest. There have been
proposed two constructing methods intervals for
such cases, which seems to be troublesome. In
order to resolve the conflict we examine the
methods from the viewpoint of coverage prob-
abilities of the central and shortest confidence
intervals. After a brief review of several con-
structing methods of confidence intervals, a sim-
ple iterative procedure to find the shortest inter-
val is introduced. Then, in terms of actual cover-
age probabilities, we examine the properties of
several intervals. Some guidelines in selecting
appropriate interval are provided for dealing with

practical problems.

R #-FEEEE TEOHKRFOKEAVEL T
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T. Ueda and K. Hoshino : "Estimation of Firms Effi-

ciencies Using Kalman Filter and Stochastic Effi-

ciency Model", 16th Triennial Conference of the In-

ternational Federation of Operational Research So-
cieties, p.62, 2002.7

Firms are being operated over long years. Thus,

we should evaluate their efficiencies, based on

their historical data relating to finance. We

shrink each historical data into a distribution
function with a mean and a variance estimated by
Kalman filter. Then, we apply stochastic effi-
ciency model to shrunk data. We propose a new
efficiency measure called by the modified effi-
ciency score and compare it with existing meas-

ures.

M. Ohkura, H. Nara, Y. Nakagawa, M. Tauchi, T.
Murakami and M. Kitano : “A Tactile Forewarning
Sign for Informing Visually Impaired Independent
Pedestrians of the Position and the Direction of a
Tactile Guiding Line Serving as an Aid to Street
Crossing”, J. Science of Labour, Vol.77, No.12,
pp.490-495, 2001.12

HRXER  REEEE AERHENT (23— —)
DiLE L FmMEHLE DMEAFN 0 IET 2 ErEH
%

Tactile guiding lines (TGLs) have been devel-
oped to assist visually impaired independent pe-
destrians in crossing intersections. These lines
have been installed on crosswalk areas for prac-

Each TGL is 30 cm in width and con-

sists of rows of dome-shaped dots (4.5 mm in

tical use.

height and 20 mm in diameter) made of acrylic
resin. Each row is arranged to be perpendicular to
the direction of crossing and consists of 12 pieces
with dot-shape protrusions. The distance between
the rows is 75 mm and that between the dots is 25
mm. When users step on the rows of dome-shaped
dots, they perceive them as nearly raised lines
because of the close distance between dots. The
TGL is called as an "Escort Zone" in Japan. Our
previous studies indicated that the TGL was a
useful means of assisting visually impaired pe-
destrians, but reliable clues to the exact position
and the direction of the TGL were needed at the
entrance of the crosswalk to improve the usability
of the TGL. In the previous field experiment, a
crosswalk was selected where a tactile sign was
placed on the sidewalk quite near the TGL. The
sign consisted of a row of dome-shaped dots,
similar to the TGL, arranged to be perpendicular
to the direction of crossing. Blind subjects par-
ticipated in the experiment stated that they could
use it effectively to know the position and the di-



rection of the TGL. The tactile sign was thus
considered to be one of the practical ideas of in-
forming users the position and the direction of the
TGL at the entrance of crosswalk. However, a
question arose about whether users could get the
reliable information about the position and the
direction from only one row of dome-shaped dots.
So an experiment was planned to investigate how
many rows of dome-shaped dots were most suit-
able for users' performance.

Two test platforms, platforms A and B, were
made on the roof of a building of our university.
On both platforms, Braille tiles(dot and bar tiles;
each 30x30 cm in size) were arranged to simulate
an entrance of crosswalk. Three pieces of the dot
tiles were arranged along the step of the imagi-
nary curb. Four pieces of the bar tiles were
arranged next to the set of the dot tiles, in the
way that the bars projected a line of travel. In
addition a tactile sign was placed next to the set
of the dot tiles at the opposite side of the bar

BAR LFEM) AR I%¥, Vol38, No.5, pp.261-271,
2002.10

BE, BERPERIT, BROEENFEEZOR
ZRALTERT 2008 TH D, BRI,
FHEOE T TR EEROEF Y — U RIAIL
LEBETLZ 0D, EREIIERIREEY 290
REEFDTTERLTWS, ZOABYERT 57
B, ara— Sl LB ERHBERIERIE L X
FLRBERENTETVEYE, AFETE, 22—
—NALE2—FOREIEDEND Z L R Y
Ta— YU ICERTELLIARTE VAT LADR
BEBME L, RIOMETIToFEXICLIAR
WRIEEDZ 27 ¥ b, BEOXEV AT AIZIE
RO NEOBEEEIIEL > —HF— A ¥ —
72— ABENPWVL OPBALNIR-o TS, £Z
TEENY, ZOBERHA-XBV AT LAEREL,
BEOa—F— i HEL TH o, TORE, £
BUCETTEIHMBEREERT DI EMNTE, FiC
BRI SRR 2RISR LB IC BV 5
bz,

ZH 15 [LCDOEREE L RTAFOFRYRT &
EOBR) BBERAT 4 TERE, 568, 8%,
pp.1304-1308, 2002.8

tiles only for platform B (as seen in fig.3). Three
kinds of tactile signs were prepared; one, two and

three rows of dome-shaped dots made of acrylic

resin and similar to the TGL were formed on a
30x30 cm wooden board. Twenty-four blindfold
sighted subjects were asked to start walking from
the edge of the bar tiles far from the dot tiles and
to stop on the dot tile under the condition of no
tactile sign or on the tactile sign under the other
three conditions for a short period for establishing
their orientation, then to restart walking to
straightly cross the imaginary crosswalk of 10
meters long. The subjects' walking path in cross-
ing and their subjective evaluations of the tactile
signs were recorded.

The tactile sign consisting of two rows brought
the least deviation of the walking path from the
expected straight line. This conditions was evalu-
ated the most favourably by the subjects.

We investigated the effects of pixel density,
character matrix size, and character size on the
subjective legibility of liquid-crystal displays
(LCDs). At a 30-cm viewing distance, 50 subjects
assessed the legibility under 33 different display
conditions, we used 6x4.5 photographs to simu-
late the LCDs. We found that the character ma-
trix for Japanese characters should be more than
10 x 10 pixels when the characters are smaller
than 2.7 mm. For characters 2.7 to 3.5 mm, the
character matrixes should be 15 x 15 to 17 x 17
for single-stroke characters, and 22 x 21 to 27 x
27 for double-stroke characters. These results
show that the preferred character matrix depends
on pixel density, character size, and stroke width.
The preferred stroke width for Japanese charac-
ters is 200 to 300 pm. From the legibility point of

WBHET M ERTF - KETE : (¥R HFCESLE
EIRBBRIENIBE VAT LD2—F AL LI T2 —AD

view, the pixel density of displays should be in-
creased to 250 or 300 pixels per inch.
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The purpose of this study is to propose
brand-new 2-dimentional model to estimate
golfer's swing motion. This model was constructed
to take singular value decomposition and proto-
type with approximative polygon to the typical
points of a body picked up a series of 2-dimentional
photographs. Usually, many results of analysis by
using 3-dimentional method are reported. There
is no discussion about relationship between the
results of 2-dimentional method and 3-dimentional
method. Further more, there is no information
about superiority of 2-dimentional method. Ac-
cording to this study the following results were
obtained. The relationship between actual golfer's
swing motion and whole rhythm represented by
the combined motions of each body joint has been
solved with singular value decomposition. And
2-dimentional prototype cleared how to use each
body joint. As a result, 2-dimentional method
threw light on difficult problem to reproduce the

golfer's swing motion.
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pp.1441-1446, 2002.11

Now, a wheelchair is being used widely. How-

ever many users have troubled for lumbago. In

this research, lumbago prevention was approached

by biomechanics and control engineering. As

premise, lumbago was defined as rotation of a

pelvis and change of a lumbar vertebra curve be-

ing the causes. Therefore, it approximates pos-

ture to the ideal vertebral column curvature, in

Then, first, the in-

clined angle of a pelvis and the curve radius of a

order to prevent lumbago.

lumbar vertebra in various seating positions were
considered. Based on it, in order to reproduce
posture change on a computer and evaluate

lumbago, human equivalent model was created in

analyzing anatomy in detail. Here, modeling
was carried out by three sides, frame, mass and
muscular. Posture change was simulated using
the model which simplified the previous one on
the software DADS. The simulation result of the
evaluation model was able to express mathe-
matically change of a lumbar vertebra curve as
evaluation of an ache. As a result, it was veri-
fied that the built model is appropriate to evalu-
ate lumbago. Furthermore this paper proposed
the wheelchair with posture control for lumbago
prevention adopting a swing seat, a lumbar sup-

port, and a pelvis support.

Y. Kanda, H. Nagao and T. Naruo : "Estimation of a
Tennis Racket Power Using Three-Dimensional Finite
Element Analysis", Engineering of Sport 4 / ed. by S.
Ujihashi and S.J. Haake, Blackwell Publishing,
pp.207-214, 2002.9
HXEE : SKEEREFEMBINCLIDT=AF77 v D
¥ b
Tennis racket power is a primary factor of the
performance and can be evaluated as the coeffi-
cient of restitution (COR) for the impact between
a ball and a racket. The actual tension after
stringing and the reduction of the frame rigidity
due to the compressive axial force induced by the
string tension are investigated. Since the COR
depends on string tension, frame stiffness, and
the gripping condition, the effects of these pa-
rameters on the COR were investigated precisely
using finite element analysis. It was found that the
COR value increases in general as the string ten-

sion decreases, or as the frame rigidity increases.

Y. Hayashi, Y. Fukuda and M. Kudo : “Investigation
on Changes in Surface Composition of Float Glass :
Mechanisms and Effects on the Mechanical Proper-
ties”, Surf. Science, pp.507-510, pp.872-876, 2002.9
HIXEE : 7u— 77 AOREAIME(LDOARE - #
BEHEIC Rt T 2 A =X L LR
Changes brought about in the mechanical
properties on the top and bottom faces of float
glass by weathering were compared, and factors



governing these properties were investigated.
Resistance to the formation of cracks was shown
to be improved by wethering, and the level of
improvement was significantly higher for the top
face compared with that for the bottom face.
Secondary ion mass spectrometry depth profiles
have shown that a hydrated layer, which origi-
nates from the ion exchenge reaction between so-
dium and hydrogen ions, forms more easily on the
top face than on the bottom face during weather-
ing. The significantly improved resistance to the
formation of cracks on the top face can be ex-
plained by the low hardness of the hydrated layer.
Furthermore, it has been proved that the Sn2* ion
suppresses the ion exchange reaction between
sodium and hydrogen ions on the glass surface.
Consequently, the thinner hydratedlayer on the
bottom face can be ascribed to the existence of the
polarisable Sn2* ion, which penetrates into the
bottom face of the float glass during the float
process. These results lead to a method for the
successful control of the ion exchenge reaction,
which is important for controlling the mechanical

properties of the float glass.

T. Kon :
Signature in R-Parity Breaking Susy Models at E
Gamma Colliders", Nucl. Instrum. Meth. A, Vol.472,
Pp.239-242, 2001.12
MXER : RN T 4 FFRFEICET 2EF T INE
BCOEVWAL T —EFEK

We consider an R-parity breaking SUSY model

"Heavy Selectron Production with Exotic

in which a heavy scalar electron decays into the
top quark. As the e-gamma colliders could be
the most suitable machine for us to search for
heavy selectrons, it is worth studing such an ex-
otic signature of the selectron production at
e-gamma colliders. We found that the selectron
with mass about 300GeV could be searchable at
the e-gamma colliders whose basic ee total ener-
gies are 500GeV.

N. Sasaki, S. Watanabe and M. Tsukada : "Visualiza-
tion of Thermally Fluctuating Surface Structure in
Noncontact AFM and Tip Effects on Fluctuation :
Theoretical Study on Si(111)y 3 X/ 3-Ag Surface",

Physical Review Letters, Vol.88, pp.0461061-0461064,
2002.2
HCRER : EEMAFMICEB T 2B S EREEED AR
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\ZBI 2 EARAIIF A
We investigated Noncontact Atomic-Force Mi-
croscopy images of a thermally fluctuating sur-
face structures together with tip effects based on
the first-principles electronic state calculation. As
an example Si(111)y 3X/ 3-Ag (V 3-Ag) surface
is studied. We have succeeded in theoretically
visualizing the thermal fluctuation of/ 3-Ag sur-
face at room temperature, and reproducing the
observed NC-AFM image for the first time. Pinnig
effect of the thermal fluctuation of $¥sqrt{3}$-Ag
surface by the tip is clarified. These results show
a novel ability of Noncontact Atomic-Force Mi-

croscopy to modify the surface structure.
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2002.3
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Y. Motoda, N. Sasaki and S. Watanabe : "Theoretical
Study on Atomic and Electronic Structures of
Ag-adsorbed Si NC-AFM Tips", Applied Surface Sci-
ence Vol.188, pp.331-334, 2002.5
HXEE : EEMAFMOAgRESIHFEHORT - EFH
BT 2 ERETFR
We have studied the atomic and electronic
structures of Ag-adsorbed Si NC-AFM tips using
cluster models and ab initio calculations within
the local spin density functional approach as the
first step to clarify the tip effects on NC-AFM




images. On the contrary to simple guess that the
most stable position for a Ag adsorbate is just
below the apex Si atom, the most favorable posi-
tion was found where the Ag adsorbate bonds to
both the apex and one of the second-layer Si at-
oms. In these two positions, the distributions of
the highest occupied molecular orbitals are dis-
tinctly different from each other. Further, we
have fouhd that the energy barrier for transition
between the two positions is only a few tenths of
eV. This suggests that the Ag adsorbate may drift
within a wide area around the tip apex at room
temperature.

S. Furuya, Y. Gohda, N. Sasaki and S. Watanabe : "Ab
Initio Calculation of the Electric Properties of Al
Atomic Chains under Finite Bias Voltages", Japanese
Journal of Applied Physics, Vol.41, pp.L989-1991,
2002.9
HIXEH : ARAA T AEBEET TOAURFHEFRED
IR E
We have analyzed electric conduction through
Al atomic chains between two jellium electrodes
by ab intio calculations focusing on their de-
pendences on bias voltages (V_bias > 3V) as the
number of atoms increases, whereas the current
is roughly independent of the number of atoms at
low bias voltages. This result can be understood if
we assume that resonant conduction through
states spreading over the entire chains is de-
stroyed in the cases of Al4 and Al5 at high bias
voltages.

Y. Izumi, S. Okamoto, K. Takizawa and K. Tanaka :
"Improving the Light Out-Coupling Properties of
Inorganic Thin-Film Electroluminescent Devices",
Jpn. J. Appl. Phys. Vol.41, Part 1, No.3A, pp.1284-
1287, 2002
MXEB  BREIEELT A 2 DX HORHEDOSE
The light out-coupling properties of inorganic
thin-film electroluminescent devices can be im-
proved by using a new device structure with a
light-scattering layer. This consists of particles
dispersed in a binder and it can be laminated on
devices by

the surface of conventional

screen-printing. The light-scattering layer in-

creases the luminance to approximately three
times that of conventional devices and reduces the
viewing-angle dependence of the electrolumines-

cent spectrum.

T. Fujii, H. Fujikake, K. Takizawa, T. Hirabayashi, Y.
Tanaka, K. Hirakata, H. Asakawa, T. Tamura, H. Kita,
K. Hara and K. Tanaka : "Light-Controllable Spot
Luminaires Using a Liquid Crystal Light Shutter and
a High-Intensity Discharge Lamp", J. Light & Vis.
Env,, Vol.26, No.1, pp.13-23, 2002
HXEE R ¥ v ¥ L EEERET AV
AEfTRREALLE
New types of light-controllable luminaires us-
ing a metal halide lamp or a xenon lamp with a
liquid crystal light shutter have been developed
and demonstrated for spot or beam spot lighting
of television program production. We fabricated a
novel liquid crystal light shutter using a
heat-resistant composite film of polymer and lig-
uid crystal materials with a wide range of oper-
ating temperatures up to 150C. The light shutter
can modulate a strong luminous flux from the
high-intensity discharge lamps, instead of a con-
ventional mechanical shutter which has problems
such as generating acoustic noise and being slow
and heavy. The light modulation of the light
shutter is based on a light scattering effect and
the degree of scattering is controlled by the volt-
age applied to the shutter. It exhibits attractive
features such as high transmittance, high-speed
response, and high extinction ratio. The luminous
intensity of an object could be varied continuously
using the luminaires with the shutter, and the
chromaticity deviation was drastically decreased

by driving it with pulse width modulation.

H. Fujikake, T. Murashige, J. Yonai, H. Kikuchi, M.
Kawakita and K. Takizawa : “Electrooptical Proper-
ties Free-Standing Polymer-Stabilized Ferroelectric
Liquid Crystal Films”, Electronics and Communica-
tion in Japan, Part 2, Vol.85, No.5, pp.35-42, 2002
HXEE &Y FREEFEEHRBOERNFFYE
We evaluated the electrooptical properties of
free-standing films based on ferroelectric liquid

crystals stabilized by a rigid aligned polymer



network in anticipation of future development of
lightweight, large-area flexible film displays. It
was shown that the mechanical strength of the
film increased at higher concentration of added
monomer, while the speed of electrooptical re-
sponse declined. This could be a result of re-
stricted switching of the liquid crystal molecules
due to their interaction with the surface of the
solidified polymer. Although the contrast ratio
decreased at higher polymer concentrations,
when the concentration of the dispersed polymer
was high enough to provide free-standing ability,
100:1 or higher contrast ratios were achieved. In
addition, the threshold voltage required for liquid
crystal molecular switching was spatially
changed due to polymer dispersion, resulting in
the appearance of a grayscale display function.

M. Tomiya and N. Yoshinaga :
of Level Statistical Properties of Two- and Three-

"Numerical Analysis

Dimensional Coupled Quartic Oscillators”, Compu-
tational Physics Communications, Vol.142, No.1-3,
pp.82-87, 2001.12
The spectral statistical properties, i.e. the near-
est neighbor spacing distribution, the spectral ri-
gidity and the mode fluctuation distribution
(MFD) are numerically studied for two- and
three-dimensional quantum coupled oscillators. By
changing a single parameter, the system is con-
tinuously transformed from an integrable system
to a chaotic one. The diagonalization method of the
truncated Hamiltonian matrix is shown to be ef-
fective for the calculation of quantum spectra.
The MFD is found to be more sensitive to the
intebrability of the system than its chaoticity. The
Poincaré surface of three-dimensional systems are
discussed.

M. Tomiya and N. Yoshinaga : "New Approach to Level
Statistics of Coupled Quartic Oscillators”, Computa-
tional Physics Communications, Vol.142, No.1-3,
pp.88-94, 2001.12
The nearest neighbor level spacing distribution
(MFD) for two-dimensional coupled quartic oscil-
lators is studied numerically. The NNSD of the

systems is fitted to the Berry-Robnik (BR) dis-

tribution, the Brody distribution and the
Berry-Robnik-Brody (BRB) distribution which
was proposed by M. Robnik and recently applied
to the spectrum of nuclei by V. Lopac. The BRB
distribution is found to be the most properly fitted
to the NNSD for the whole range from the inte-
grable limit to the chaotic regime. The new in-
terpolation formula between the Poisson and the

Wigner distribution is proposed.

M. Tomiya and S. Kikuchi : “Application of Modified
Counter-Propagation for Satellite Image Classifica-
tion”, International Archives of Photogrammetry and
Remote Sensing, Vol.34, Part 3B, Commission 3,
pp.277-282, 2002.9
A supervised category classifier for satellite
images by using the Modified Counter-Propagation
(MCP) is proposed. The MCP is a neural network
which consists of three layers: the input layer,
the competition layer and the output layer. The
input and the competition layers form the
Self-Organizing Map (SOM). The connections of
Counter-Propagation from the competition layer
are extended to the output layer. The Landsat
image data are adopted as the input data of the
MCP, and the output layer consists of the pixel
values, which represent categories to be classi-
fied. Our result shows that the MCP can classify
more accurate and precise than that of the SOM
only, especially for the classification of vegeta-
tion, farm and wood.

KINEWE - PHRE - BF % [R5y FCuEORE
FIXRAREDAT—) VB B2, 45%, 35,
pp.134-137, 2002.3
Scaling analysis of surface roughness has been
performed on copper films prepared by DC mag-
netron sputter deposition. The deposition was
performed in argon pressures of 2 and 10 Pa. In
both pressures, deposition rates were almost
same at 1.1 nm/s. Self-affine parameters a and
B were determined from a series of AFM topog-
raphs of films with various deposition times
(30~180 min). At 10 Pa, roughness parameter o
was 0.6~0.7 and the dynamical parameter §3

was 0.9, while at 2 Pa, where the surface rough-




ness grew more modestly, a was 0.5~0.7 and B
was 0.6. The difference in both pressures also
appeared in correlation length & . As the general
roughness growth model predicted, it became
On the
other hand, it stayed almost constant at 2 Pa.

larger as deposition proceeded at 10 Pa.

Possible reasons are discussed from the viewpoint

of roughness growth mechanism.

PEREE: [FEENT (2~20Pa) DRy Y I

B AR Fiak@ie HEZE, 45%, 95, pp.699-705,
2002.9

Transport process of sputtered atoms becomes

more complex in mid-to-high pressure environ-

ment (2~20 Pa). At high pressures, sputtered

atoms collide with ambient gas atoms frequently,

We have been

studying the situation with both Monte-Carlo

and are ready to thermalize.

- &

K. Tanaka, Y. Yamamoto, H. Obara, and S. Iwata :

"Quinone-Recognition by Four-Point Hydrogen Bond-

ing in Porphyrin System Having Urea Moiety" Su-

pramolecular Chemistry, 14 (4), pp.347-352, 2002.7

HXER : VLT BHREEZLORLT 4 ) L D4RKE

BAICXAx /) RE

5,15-cis-Bis(ureidophenylporphyrins have sig-

nificant recognizing ability for p-benzoquinones
through four-point hydrogen bonding. Although an
unusual temperature-dependence of the complexa-
tion is observed with bis(V*phenylureidophenyl)
porphyrin, bis(N-ethylureidophenyDporphyrin
shows a satisfactorily linear van’t Hoff plot and rec-
ognizes an electron-rich pbenzoquinone such as
tetramethyl- pbenzoquinone more effectively, which
is ascribed to the large enthalpy change in the com-
plex.

(MC) computer simulation and experiment. We
have extended the MC simulation in two ways:
One is the formulation of the relative motion of
the colliding gas atom against the sputtered atom,
and the other is the description of the flow of de-
This

new simulation has been applied to the pressure

celerated atoms with a diffusion equation.

dependence of the thickness profile of sputtered
Cu films, and also to that of the film composition
in the case of the sputter deposition from LaBe
target. It has been found experimentally that
the relative Cu deposition ratio on hidden faces
takes the maximum and the B/La ratio takes the
minimum, both at midst pressure. Numerical
simulation agrees well with the experimental
results, and we conclude that these experimental
behaviour can be ascribed to the thermalization of

sputtered particles.

B %

1. Wakabayashi : "Families of Cubic Thue Equations”,
Analytic Number Theory / eds. C. Jia and K. Matsu-
moto, Developments in Mathematics, Kluwer, Vol.6,
pp.359-377, 2002
X4 - 3K by —=HFERICONT
We survey results on families of cubic Thue
equations. We also state new results on the family
| ¥3+axyR+by?| = k,

where a,k are positive integers and b is an inte-

of cubic Thue inequalities

ger: We give upper bounds for the solutions of
these inequalities when a is larger than a certain
value depending on b, and as an example, for the
case b=1,2, a=1, and k=a+b+1, we solve these
inequalities completely. Our method is based on

Padé approximations.



