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Effect of Flame Stretch on Combustion Mechanisms
of Two-Component Fuel Mixtures

Jun HASHIMOTO

In this study, combustion mechanisms and effects of flame stretch on the burning velocity of two-component

fuel mixtures of hydrogen and hydrocarbon are investigated by chemical kinetics computations. Lean and rich

Mixtures having nearly the same laminar burning velocity S are prepared by adding nitrogen to two-component fuel

mixtures where the hydrogen additional rate & and Sy, are varied from 0 to 1 and 15 to 35cm/s, respectively. As a

result, it is elucidated that Markstein numbers of lean flames are changed monotonically from the value of the

hydrocarbon flame to that of the hydrogen flame with increasing &, however, those of rich flames show a complicated

trend. These phenomena are explained qualitatively in light of the production rate of OH and HO,.

Key Words : Two-Component Fuel Mixture, Premixed Combustion, Flame Stretch, Markstein Number, Chemical Kinetics
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Table 1 Properties of Mixtures

Fuel | Fuel | ¢ Sio 8 Ty Le Fuel | Fuel | ¢ Sro 3 Ty Le
2| fems| B K | E |2 E e @] K
15.02 0.0 [ 1803.3 | 0.860 24.98 0.0 | 1989.1] 1.597
15.02 0.5 | 1705.8 | 0.646 0.8 | 24.98 0.5 | 1937.0] 1.007
15.03 1.0 [ 1440.0 | 0.381 H, 25.00 1.0 | 1525.4 | 0.387
24.99 0.0 | 1968.9 | 0.857 24.98 0.0 [ 2000.1] 0.902
0.8 25.00 0.5 | 1851.3 | 0.653 1.2 25.01 0.5 | 1928.8] 0.992
24.99 1.0 [ 1534.9 | 0.388 CyHs 24.98 1.0 [ 1293.2] 1.302
35.00 [ 0.0 2097.2 | 0.855 24.98 0.0 | 1989.1] 1.597
35.01 0.5 | 1965.5| 0.659 0.8 | 25.03 0.5] 1992.2 ] 1.235
cH, | H, 34.98 1.0 [ 1611.9 [ 0.394 CH, 25.00 1.0 | 2002.9 | 0.857
15.02 0.0 | 1886.8 | 0.963 24.98 0.0 [ 2000.1] 0.902
15.02 0.5 | 1759.4 | 1.107 1.2 | 24.99 0.5 | 2005.7 | 0.920
15.03 1.0 | 1253.2 | 1.286 25.01 1.0 [ 2030.8] 0.968

25.03 0.0 [ 2030.9 ] 0.968

1.2 | 24.99 0.5] 1873.0 | 1.124

25.02 1.0 | 1335.8| 1.318

35.00 0.0 | 2156.1| 0.973

35.02 0.5 | 1975.3 | 1.140

34.98 1.0 | 1404.6 | 1.345

Counter Flow Burner Configuration
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Fig. 3 Variation of Ma, with §
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Magnetic Levitation Effect of High-Tc Superconducting Bulk

Hiroaki MATSUMOTO*

Junpei SADAKANE™* Kazuya IEHARA ™ *

AKIRA** Kanji HARADA***

Since the discovery of high-temperature superconductivity, it has been studied for the applications and the

developments in various fields. The superconducting fault-current limiter (FCL) is one of the superconducting

applications, witch reduces the current to the level that the circuit breaker can easily work. The temperature

becomes high caused by a Joule heat when fault electric current is restrained. We need high cooling efficiency to

restore the accidental status to the normal one immediately.

We took note of cavities in the bulk and measured magnetic levitation effect as the basics. I fabricated the bulks

that have many cavities by varying the sintering temperature and the pressure. As the result, I understood that

cooling effect was increased and levitation time improved by lowering the cavity density.
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Design of CMAC-PID Control System Compensating
Control Performance in Steady-State

Hideyuki YAGI, Masao TAKEUCHI, Jiro SHIMONISHI,
Toru YAMAMOTO and Takao HINAMOTO

In industrial processes, initiatives of production quality and cost reduction have created a demand.

In such the situation, a concern with control performances in steady-state operation has been grow-
ing in recent years. On the other hand, Cerebellar Model Articulation Controller(CMAC) that is a
kind of artificial neural networks has been proposed to control nonlinear systems. The CMAC has

features of simple structure, a few design parameters and high-speed learning. A scheme for tuning

PID parameters by using the CMACs has been also proposed. However, this scheme is focused on

improvement of transient control performances. In this research, a new design of CMAC-PID con-

trol system compensating performance in steady-state is proposed. After weight tables included into

the CMACs are learned, the weights that is employed in steady-state are re-tuned. Consequently,

desirable control performances are obtained in both transient-state and steady-state.

Key Words : CMAC, PID control, nonlinear system, control performance in steady-state
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Fig. 3: Static property of hammerstein system.

Table 1: User-specified parameters

CMAC Width of quantization 0.25
Number of weight tables Ny =4
Learning coefficient gp =3 x 1073
gr =107%
gp =101
’ GPC Prediction horizn ‘ N=(T+1L)/Ts
System Forgetting factor p =1.00
Identification Data length 300
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A Case Study and Information Ethic Education based on Essence of Information

Yuka MATSUMOTO and Tadashi OKADA

We handle in this paper a case study and an education method of the information ethic based on an

argument about an essence of information. We clarify the characteristics to have of the information

ethic from a property of information oneself after having discussed by an engineer and a relations of

the information ethic. Finally we suggest it about a learning method and a support system to support

effective information ethic education.
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Influence of repetitive 1000°C-treatment on N2 adsorption onto H2Oz-oxidized

graphite.

Kazuhisa MIURA*and Hiroshi YANAZAWA™*

Powdery sample of Sri-Lankan graphite pre-oxidized in H20z aqg.soln. was heated at 1000°C under flow of 1

atm Nz repeatedly, and measured volumetrically for its adsorption—desorption isotherms of N2 at —196°C after

each heat treatment. It was found that, with increasing frequency of such treatment, the adsorption isotherm

shifted downward, and the hysteresis between adsorption and desorption appeared smaller. Besides, the cycle
of heating at 1000°C did not eradicate a subtle step over the relative pressures from 0.3 to 0.4. These facts are

discussed briefly in terms of porosity present on the graphite.

Key words: natural graphite, treatment in H2O2 solution, collapse of mesopore, N2 adsorption
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Table 1 Values for specific surface area , C of BET,
and ratio of Vsten/Vm.

sample Y /m’g™ C Viieo” Vim

HPG25 6.48 871 1.87
HPG1000-1 7.06 518 1.78
HPG1000-2 6.47 781 1.77
HPG1000-4 5.20 689 1.69
HPG1000-5 475 543 1.85

WZRET AT, BEn oMo Kl & WaE N2 4y 1 & O
AEHOMS 23RS, KEH, MAIhLZ LIk
STERBIIHTDHMMEEZRLIZK->TRTND &
SRAELITHD. £z, Vstep/Vm &1L, Fig.3 72H
ORI 51T, X=04 (HTIZBNTZAT v 7 D%
THOWER Vstep &, BET iETHE L= HAHFK
EEVm O THD. FEHEDLIL, ZhNE 2ERAE
BEFEIBRERELDLTHD EEZTND 247
W BN TIEINA DD, ZDkiX 1.8 T
boHEREMbND. F2EAIFE 1ERIZEREITIE
Ne 3 TG E - TRV, ST UL, BoTE
B D No 75 7 2M2 AT E HALOERE A FFOM
NS BICIED A, TOMALICIZESE 2 JBHD N
DINREEICANNE, LT, ZOWRMWITEY
R LUREZ ko> T Hoh L
0 IR USRS BER DA AL AT & DR IR B %
527D % Fig.4 |2~ F . ZiUiE Cranston-Inkley
B 2K TAVEALLL T, A YART EE)O
DHiEROELOTH D, KR DT— X I

SNIRNVHEELIRIZT 5.

5
[ 45
4 +
w 35 [
£ 3 r
£
~ 25 ¢
e 2|
e 1A
2 1.5 | Ae
g ¥
hel 1 F
05

10 15
Radius of pore, Rp /nm

Fig.4 Pore size distributions of H2Oz-preoxidized
graphite ignited at 1000°C repetitively.
{HPG25, [1:HPG1000-1, AHPG1000-2,
O:HPG1000-4, @:HPG1000-5

SRR T H L BN AL Rp 2 L > TN D

Rp>1.0nm OFILN A VKT TH 5. Rp<l.0nm D
bOIE~A 7 vuRT LTS, Cranston-Inkley
BIEA Y RT OF A2 T2 FIETH D, HEwi LA

25



Al = E gl 2

ABREOFRICLAEMFEE L o TND. ZOENR
INELRUE, FORRORA Y ERT RNEERS LT
EWIHIETHS.

Z OBRFE ETIEY 1.21nm & 2.38nm & FF
SHIILBERTHLIENET 0D, B 1 HED
1000°CHREA T, EIZ bR ~_72kRIC, HIFL OV S 138
L, TOFRBITEMTD2L0OD, ZOHOMEY KL
SRENT, MALAREIIIRA IS LTS, ML
BRITIE E B EZ T TRV, MILARE O IT 5

[B] B O FREE X D U, Bk m o gk
WA TWEERSND
4. #% B
1000°C iz Téﬁ@%m X o TlmmR bk FE K
THARIEAL U T RIREBEN A~ D EF OWE E XMW L

7. ﬁ®%%%4bf@éx/f7ﬂﬁﬁbtt
EEZLND. A VKRT ONBETEZITH L THE
PR EYA P THD. /- T, #ViKL 1000°CHE
BLZ O BRI 2WEG OB MR BTz b
E25.

£ % XM

1) S.J.Gregg, K.S.W.Sing: Adsorption,
porosity, 2nd KEd., London, New York, Paris, San Diego,
Tokyo,

surface area and

San Francisco, Sao Paulo,

(1982), 3-12.

Sydney, Toronto,

505

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

(2008)

K.Miura, H.Yanazawa: Anomalies in standard gas ad-
sorption of N2 and Ar on graphite at 77K., Carbon, 41,
(2003), 151-156.

D.D.Do: Adsorption analysis: equilibria and kinetics,
Imperial College Press, London, (1998), 142—154.
K.Miura, H.Yanazawa, K.Nakai: The effect of burn—off
on the adsorption of N2 and Ar on a natural graphite.,
Adsorption, 13, (2007), 139-147.

ZIAA, MIRED: SRR LR SRLEL B~ DK, ERBLD
TN OWAE, BN TS EEM AR E, 48,(2006),
85— 90.

ZIHFA, BIIREE: HaOo ALERERER O V) 3K L i IR ALERL

D Ar WA~ Rz, HL TR M A AL S, 49,(2007),

73-717.
SR, BRE: EEE LK SR ALEE T A BER D N I &
FETHY R L EIRAEOZNE, AARLFSE 88 EMFES

(2008)5#1# THi %, (2008), 8K3-45.

T.Morimoto, K.Miura: Adsorption sites for water on
graphite.1. Effect of high temperature treatment of
sample, Langmuir, 1, (1985), 658-662.

K.Miura, T.Morimoto: Adsorption sites for water on
graphite.5. Effect of hydrogen treatment of graphite.,
Langmuir, 7, (1991), 374-379.

S.Brunauer, P.H.Emmett, E.Teller: Adsorption of gases in
multimolecular layers., J.Am.Chem.Soc., 60, (1938),
309-319.

I.M.K.Ismail: Cross—sectional areas of adsorbed N2, Ar,
Kr and Oz on carbons and fumed silicas at liquid
nitrogen temperature., Langmuir, 8,(1992), 360—365.
W.Cranston, F.A.Inkley: The determination of pore struc-
tures from nitrogen adsorption isotherms., Adv. in

Catalysis, 9, (1957), 143-154.



fRRI L DBEREDBRE (5 1)

RN

IR

if] P A

Investigation on the Sintering of the Bizen Soil.1.

Kazuhisa MIURA " and Hiroshi YANAZAWA™“and Teru OKADA™™"

Much about the sintering of the Bizen soils has yet to be understood. The Bizen-yaki,, one of Japanese

traditional potteries, famous for both its characteristic color of Hidasuki and its simple and sturdy texture, have
attracted an audience from around the world. Recently, a rumor has had it that the taste of beer is better in the
Bizen mug-cup than in others. We think that this fact is probably connected with the surface texture of the Bizen

cup. Our motivation to this study lies around here. In the experiment, the Bizen soil pretreated at various

temperatures up to 1000°C was measured for its adsorption isotherm of N2 at -196°C. The gas evolution through

heating the soil was also examined mass-spectrometrically. And moreover the SEM observation and EPMA

were carried out. As a result, the sintering is found to develop through depleting surface porosity.

Key words: Bizen-yaki, clay, sintering, N2 adsorption, porosity
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Fig.1 Adsorption-desorption isotherms of N2 on
the various Bizen soils at - 196°C. Closed
mark: adsorption, open one: desorption.
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Fig.4 Appearnace of the Bizen Soil E. Left: before HT (raw soil) ; Center: after HT at 1000°C ; Right:

after HT at 1260°C (faragmented Bizen Yaki).

HT means “Heat Treatment”.
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20 m
Fig.5 SEM images of the Bizen Soil E. Left'before HT ; Center: after HT at 1000°C ; Right: faragmented Bizen

Yaki (pretreated at 1260°C) HT means “Heat Treatment”. Red arrow indicates a typical clay particle with

a radius of about 2 u m.
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Table 1 Results of elementary analysis on the soils lined up as Fig.5.
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Elementary analysis /atomic %
Number
Kind of Soil of Samples 0 Na Al Si K Ti Fe Ca
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Fragmented Bizen-Yaki 3 56.68 | 0.76 8.93 30.73 1.78 nil 0.83 0.27
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An attempt to infer English-language Proficiency from Vocabulary Test Scores

for Second Graders of College of Technology

Naoki FURUHI

This paper aims at clarifying whether it is possible to estimate students’ performance of English by conducting
receptive vocabulary tests. Measuring word knowledge is almost equivalent to deciding participants’ English skills, though
English proficiency has a variety of aspects such as the abilities of reading, writing, speaking, and listening. Participants
were Japanese students of college of technology. One overall English proficiency test and a series of vocabulary tests were
administered over a one-week period. Analyses of the data revealed that the consequence of the 3000 word-level receptive
vocabulary test named Mochizuki’s vst31 had the most significant relation to that of the English performance examination,
the third grade of the STEP test or Eiken of all the indicators. This study also offers a suggestion to shorten the time used to
measure one’s general English performance.

Key words: vocabulary, word, receptive, test, examination
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Study of Finite Density Lattice QCD using Random Matrix Theory

Yuji SASAI Atsushi NAKAMURA, Tetsuya TAKAISHI and Gernot AKEMANN

The comparison between unquenched SU(3) Lattice QCD and random matrix theory can provide in-
formation on the pion decay constant F.. We calculated eigenvalue distributions of Dirac operator on
8% x4 lattice using N; = 2 Kogut-Susskind fermions. We performed fits between these lattice data and the
spectral density of random matrix theory at coupling 8 = 5.30 and iso-vector chemical potential pa = 0.0,
0.004773, 0.1 and 0.2, and then find good agreement. Especially our data indicates that F, decreases as
the iso-vector chimical potential increases. For more precise fit of a parameter, we also compare the first
eigenvalue distribution of random matrix theory to unquenched lattice data.

Key words: Lattice gauge theory, Random matrix thery, Dirac spectra

1. Introduction
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2. Lattice Gauge Theory (LGT)
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3. Random Matrix Theory (RMT)
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4. Comparison of lattice data and RMT
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Table 1. Summary of simulation parameters (8=

5.30, V=83x4)
ua level spacing d no. of config.
0.0 2.57(4)x1073 5,000
0.004773  2.64(4)x1073 15,000
0.10 2.73(4)x1073 15,000
0.20 4.3(2)x1073 10,000
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Figure 1. Density of small Dirac eigenvalue: pa =
0.1, 8 = 5.30 and ma = 0.05 (left), o = 1.68 and
1 = 57.6 (right). a = 1.68 and n = 57.6.
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Figure 2. The eigenvalue density distribution at
pa = 0.10 along the real axis (left) and the imag-
inary axis (right). The histogram in black is the
lattice data (unquench). Red, green and light-blue
histograms stand for the first, the second and the
third eigenvalue density distribution (lattice). A
blue (black) curve corresponds to RMT unquench
(quench) result. & = 1.68 and n = 57.6.

HELTWD. pa=0.10137 1 7 v 7 175N 0HaHE
DNRDO/NSWVREEFER TH Y, LGT(FEZ = F)
OFERNRMT O = > F Tl 7 = FITxhiis L
TWAHIBCTE 2. 72, RMT OfERM5 1,
T 4 T v 7 ATHIR O AERHE O %h Fel X A E 22 [ 0O i b
WX <, ERFEICBND Z DD, BT —
ZO% 1 EAM, 52 EAMH, F3EFHEOLE A
TTRCONTHIEHFH L. K31, aXT A%
DF 2 —= T DR+ & RT

WIZ, ALFERT v vl pa = 0.0 DEFEITHOVT,
17 —% & RMT ORISR EF~D. (bFRT v
X NRIRNDT, KT — ¥ OFEAEEITER EI2
i+ 5. Zo8s, 2 =F QCD I full QCD 12
L, X (11) 1 a—=0 12BN\, ROMHEZRER
L5,

p1(€) = Re(€) / dt e Ty (€ 1) To(€7 1),

0
Z 2T, full 81 QCD 7 —# & RMT O ik ot 3
Z, X 41RT. EBUEREE, 7 — T A —X
L, F—YENOFE DDV B ED T, &)
DOE—7 JEITRL &L TV 5.
BFERT v % v pa = 2.0 DHFAITHONT, K+
QCD 7 —# & RMT Db ofE R4, X 51277

(14)

(N2l 3
p"2g) p"=3e)
Y e
003 0,03 7 o ||‘_
i LI L =
ooz [ ]L,‘__ ooz |
| \
omf I e a.o!
I Y
T N
B2 4 6 8 w0z w "3 4 e 8 w0z
Re[z] Imiz]

Figure 3. This is for tuning of the parameter a.
Green, blue and light-blue curves correspond a =
1.58, 1.68 and 1.78, respectively.
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Figure 4. Eigen value density distribution along
the imaginary axis. The histogram in black is lat-
tice data (full QCD) at pa = 0.0. There is no free

parameter. The other is same as Fig.2.
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Figure 5. Same as Fig.2, but for pa = 0.20, a =
2.38 and n = 36.2.

Table 2. Estimation of F as pa increases.

pa Qfie Qgig/pa
0.0 none none
0.004773 0.08 16.8
0.10 1.68 16.8
0.20 2.38 11.9
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5. First eigenvalue distribution for complex

eigenvalues
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6. Summary
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Figure 6. In the case of pa = 0.10, the red his-
togram stands for the first eigenvalue density dis-
tribution in LGT (unquench). The black line is the
first eigenvalue distribution p; (§) by RMT (quench).
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Investigation on the activated carbon constructing electrodes for EDLC
Jiro SHIMONISHI* Masanori TSURUMI** Kazuhiro YUUKI*** and Noriko IWASAKI***

It is well known that the performance of Electric Double Layer Capacitor(EDLC) strongly depend on the

activated carbon which constructs its electrodes. In this paper, we'll investigate the relations between

specific surface area and pore diameter of the activated carbon and how to affect the performance on

EDLC when these activated carbons were used for its electrodes. The activated carbons used for

electrodes here are made under various conditions such as times, temperature for carbonization and

temperature, water vapor for activation. Results we got are summarized as follows @ specific surface

area of activated carbon are strongly effected by temperature and time for activation. @ The relation

between specific surface area and pore diameter of the activated carbon couldn’t be clarified and analyzed

yet.®the specific surface area does not correlate with the capacity of EDLC just like the normal capacitor,

C=¢ S/d.

Key words : EDLC, Activated Carbon, Battery cell, Capacitor
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Construction of Creative Education System
using Network Service

Hitoshi SORT,

Hiroyuki INOUE and Teruhisa ONISHI

This paper describes a construction of creative education system using network service. We need

to educate and cooperate with company using AD-contents to exert the creativeness. Therefore,

we set up the network service that can utilize weh page, e-mail, blog, and the applications software

that are AD-CAD and so on.

And, we can support the internship, the continuing education, and

the creative education for students, using the network service.

Keywords : Network Service, Creative Education,
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Armed Forces Act 2006 Complete Translation No. 1

Hajime OOTA

The main purpose of Armed Forces Act 2006 is to replace the three separate systems of service law - the Naval Discipline
Act 1957, the Army Act 1955, the Air Force Act 1955 - with a single, harmonised system governing all members of the

armed forces. The translation of the Act is very useful for a research of Military Law of Britain.
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Construction of the PC/microcomputer experiment and
practice system using "T-Engine'

Mitsunori NAKAO*

The computer and electrical student experiment training program is one of important subjects and it is
required to actively advance a variety of reforms to respond to the changing times. In this paper, the
computer experiment training system using ‘T-Engine’ platform focused on the embedded software
education for student experiment program in a technical college was investigated and discussed. It is found
from this research: (1) the computer literacy with the BTRON3 operating system can apply as the personal
computer experiment practical training. (2) Windows or Linux operating systems are suitable for software
development trainings rather than BTRON3. (3) The PIC microcomputer device is suitable for an
experiment training of I/O controls. (4) The ‘T-Engine’platform of the ITRON is suitable for the experiment
training of the small liquid crystal display control. Here, it is necessary to combine the ‘T-Engine’ platform
and Windows or Linux operating system in the case of (4).

Key word : TRON,T-Engine, Student Experiment
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®8H Improvement of Gas/Liquid Two-Phase Flow
Performance by Rotational Speed Increasing of
Centrifugal Pump Impeller
#EEL  Sinzi SATO, Daiki TAKATA, ONaoki
MATSUSITA, Akinori FURUKAWA
$EB%  The 9" Asian International Conference on Fluid
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In the present study, effects of rotational speed on the
performance are experimentally examined for two kinds of
centrifugal impellers with different blade outlet angles, at
first. Then, if the shaft power would be also decreased with
deterioration of pump head, the margin to increase rotational
speed might be obtained for the driving motor. As the result,
the performance might be improved by rotational speed
increasing. This idea is secondly confirmed and the
quantitative amounts of improvement are evaluated in wide
range of water and air flow rates. Effects of rotational speed
of impeller on two-phase flow performance are discussed
with observation of air behavior in the impeller.
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®8H Frictional Characteristics of Machine Tool’s Slide
Guides with Micro-grooves and Cavities
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Linear slide guides are useful for difficult-to-cut metals’

cutting. To realize a high-performance linear slide guide

with lower friction coefficient and higher damping

performance, the effects of micro-grooves and cavities

formed on the contact surfaces were examined on the

frictional characteristics. The experiments were done using

some slide guide models at sliding velocities not more than

50 m/min. The model consisting of a slider with cavities and

hardened slide guide with a mirror-like sliding surface

demonstrated the friction coefficient being about 0.02 at

sliding velocities from 1 to 6 m/min under the slideway

lubricant of VG32.
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Partnerships with extramural supporters play an important
role in a betterment of education for future generations.
Transmission of information is necessary in the school
management as is conventionally done. Furthermore, it has
been required to receive opinions of local communities,
especially, in the light of advice and assistance for students.
In this paper, an attempt to form partnerships with
extramural supporters by utilizing a blog is introduced.
Campus life of students and faculty is described in our blog,
funny, interesting, sometimes strictly, to foster a sense of
unity. Opinions of extramural supporters received via
comment and voting systems built-in blog are utilized in
student guidance. Effect of partnerships on school education
is investigated by questionnaire survey to our students. As a
result, it is confirmed that forming partnerships with
extramural supporters by utilizing a blog is beneficial for
school education.
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®2E Mechanical and optical measurement of planar
elongational viscosity in two-dimensional opposing
flow
#E#ES OManabu KATO, Shinji NOBUHARA,
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In this study, a new technique for measuring planar
elongational viscosity of low viscosity fluids is considered.
Two dimensional opposing flow is used to generate planar
elongational deformation. Two types of apparatus, namely,
two dimensional opposing flow cell and two dimensional
opposing jet nozzle device are designed. Elongational stress
was estimated from flow birefringence and reaction force
acting on the nozzle. The planar elongation viscosity for
CTAB/NaSal aqueous solution, which is known as a
Maxwell fluid, is measured by each apparatus. Planar
elongational viscosity measured by optical technique show

good agreement with the Maxwell model. Planar elongation
viscosity measured by mechanical technique shows
qualitatively agreement to the result of optical technique, but
quantitatively is 10 times larger than the result measured by

the optical technique.
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®8H Effects of aluminum on delayed fracture properties
of ultra high strength low alloy TRIP-aided steels
E#E% Tomohiko HOJO, Koh-ichi SUGIMOTO, Youichi
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To improve the delayed fracture strength of ultra
high-strength low alloy TRIP-aided steels with bainitic
ferrite matrix (TBF steels), the effects of aluminum content
on hydrogen absorption behavior and delayed fracture
properties of 0.2%C-0.2-1.5%Si-1.5%Mn TBF steel were
investigated. When aluminum was added to the TBF steel,
the diffusible hydrogen increased. It was expected that the
hydrogen was charged not only in retained austenite films
but also on lath boundary. Delayed fracture strength of TBF
steels containing aluminum were significantly increased,
compared with conventional TBF steel. This was mainly
caused by (1) suppression of the stress-assisted martensite
transformation  resulting from the stabilized or
carbon-enriched retained austenite, (2) hydrogen trapping to
refined interlath retained austenite films and lath boundary,
and (3) relaxation of localized stress concentration by TRIP
effect of the retained austenite.
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#8H  Study of Amorphous Carbon Nitride Films Aiming at
White LED
#HEESL OvYuki Miyake and Kunio Itoh
5% 2007 Kosen Convention Record I.EE.Japan
pp-19-20
FRREAB 200843 A 8 H
=

Recently optical characteristics such as PL, CL and EL of
the a-CNx have been reported. Especially the letter written
by R.Reyes et.al showed the electroluminescence using
a-CNx at the conditions of the room-temperature and low
voltage. This result suggests that a-CNx is expected to
become new light emitting devices.

Under these backgrounds, we began to study the
possibility for white EL of a-CNx in collaboration with
Okayama University of Science.

For the crystal growth of a-CNx, I used RF-sputtering
equipment and ECR-plasma-CVD equipment. In this
presentation, I describe the crystal growth method and
physical characteristics in detail.
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MitR BEHE FIIAEFE 115 pp700-704,2007
RITEAB 2007411 H1H
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For improvement the efficiency of the cold cathode
lamp (CCL), it is important to select the optimum
electrode material for reducing the cathode fall voltage
(CFV). And it is necessary to grasp the relation between
the electrode material and the CFV. So we attempt to
measure the CCL's CFV with the indirect CFV
measurement method wusing on the hot cathode
fluorescent lamp. And by observing the negative glow on
the electrode, the relation between the CFV and the
negative glow condition is investigated. As a result of the
examination, it is confirmed that the relation between the
CCL's CFV and the y coefficient of the electrode.
Moreover it is cleared that the relation between the CFV
and the negative glow condition of each electrode
material. It is considered that the CFV measurement
method is useful for estimating the performance of the
CCL's electrode.
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In this paper the relationship between the electrode-less
lamp’s characteristics and the operating frequency was
studied. 13.56 MHz and 135 kHz were used as the operating
frequencies. The electrode-less lamp’s characteristics mean
the starting characteristic, the plasma characteristics like the
electron temperature or density, and the efficiency regarding
UV radiation. It was founded that the efficiency regarding
UV radiation at 135 kHz was 6% lower than at 13.56 MHz,
and that the plasma characteristics at 135 kHz were different
from those at 13.56 MHz
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We report the analysis of the plasma in a low pressure
discharge in induction lamp by Finite Element Method. We
tried numerical analysis of electron density in the plasma by
FEM, and verified the plasma simulation by using the
measured data which was already reported in the past [1]. As
a result, the calculated electron density distribution showed
the similar tendency with the measured data.

BEE a7 7 ORRMRRE T EE & AR B
HHTE
HEEEAS ORHMEL WAMR, KEKE,
REE

BERLE FERET IR T ok o RS
FKREABD 200841 H23AH
M=

To improve the efficiency of the cold cathode lamp (CCL),
it is important to select the optimum electrode material to
reducing the cathode fall voltage (CFV). Furthermore, it is
necessary to understand the relationship between the
electrode material and the CFV. By investigating the CFL of
the CCL, it is realized that the relation between the CFV of
CCL and the y coefficient of the electrode material. And by
observing the negative glow on the electrode, it is realized
that the variation of the negative glow with the lamp current
depends on the electrode material.

#H ASTUDY ONTHE PLASMA
CHARACTERISTICS OF INDUCTIVELY
COUPLED ELECTRODE-LESS LAMP

FEEEES  OTadao Uetsuki, Masahiro Ueda,

Motohiro Saimi and Hidenori Kakehashi
2LAE  ICOPS 2008, Karlsruhe, Germany
Proceedings of the 35th IEEE International
Conference on Plasma Science p.287
RKREAB 200846 H 17 H
M=
The researches to reduce the operating frequency of the
inductively coupled electrode-less lamp have been being
done in order to increase the efficiency and the lumen output.

This is because, if the operating frequency was decreased,

the many semiconductor devices for higher lumen output

could be used and the switching loss could be reduced for
higher efficiency. Typically there are two types of the
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electrode-less lamps, which are the toroidal shape lamp like
“Endura” and the ball shape lamp like “Everlight” or “QL”.
The electric characteristics of the plasma of the toroidal
shape lamp operated at 450kHz and the analysis of the
discharge of the ball shape lamp operated at RF had been
reported by R.Picjak et all,2. Authors studied the
relationship between the electrode-less lamp’s characteristics
and the operating frequency for the ball shape electrode-less
lamp like “QL”. 13.56 MHz and 135 kHz were used as the
operating  frequencies. The electrode-less lamp’s
characteristics mean the starting characteristic, the plasma
characteristics like the electron temperature or density, and
the efficiency regarding UV radiation.
The air-core coil used for operating the lamp at 13.56MHz,
composed of the annealed copper wire plated by silver, was
wound two turns on the surface of the lamp. While the
power coupler used for operating the lamp at 135 kHz,
composed of the 40 turns litz wire, ferrite core and cupper
pipe, was inserted into the cavity. Its value of the inductance
was 160 (micro-henries).

The following things were found form this study.
(1) The lamp driven at 13.56 MHz is ignited by H-discharge,
while one driven at 135 kHz is ignited by E-discharge, and
then changes into H-discharge.
(2) The efficiency regarding UV radiation at 13.56 MHz was
7% higher than at 135 kHz
(3) The point of the peak of the electron density shifts from
near the cavity to near the outer bulb when the operating
frequency changes from 135 kHz to 13.56 MHz.
(4) The electron temperature increases with coming closer to
the cavity at 135 kHz operation, while it decreases at 13.56
MHz operation.

BBHE /KERA CCFL BROIEFERIIC RT3
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7EB  Effect of H,S annealing for CulnS, thin films
prepared by a vacuum evaporation method

EEZ OY Akaki, K Nomoto, S Nakamura, T Yoshitake
and K Yoshino

$%%%  Journal of Physics: Conference Series
Volume 100, 2008, 082022

RRER 200843 A27H

B

CulnS, thin films were prepared by the vacuum

RHA
=

evaporation method. The source materials were CulnS,
powder grown by a hot-press method. After the vacuum
evaporation, the samples were subsequently annealed under
air or H,S atmospheres from 100 to 500 °C

The XRD spectra indicate that the CulnS, polycrystalline
films were successfully obtained by annealing above 200 °C.
We found that the films became close to stoichiometry with
increasing annealing temperature under H,S atmosphere.
Furthermore, it is found that maximum grain size of the
samples was about 1m from the SEM photographs. The
carrier concentrations and the resistivities of the films were
changed in the range of 10"%-10% cm™ and 10°~10° Jcm,
respectively, at room temperature and all the samples
annealed in H,S indicated p-type conduction by the Hall
measurement. It is deduced that the almost sulfur vacancy in
the films annihilated by the H,S annealing.

GEHEFER)
#H Effect of H,S annealing for CulnS, thin films grown
by a vacuum evaporation method
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EEH OAkaki, Yoji; Nomoto, Keita; Nakamura,
Shigeyuki; Yoshino, Kenji
%¥£4  17th International Vacuum Congress and 13th
International Conference on Solid Surface,
TFSEP1-213, 2nd July 2007, Stockholm, Sweden.
RKRFEAB 2007FE7H2H
S
CulnS, thin films were prepared by the vacuum
evaporation method. The source materials were CulnS,
powder grown by a hot-press method. After the vacuum
evaporation, the samples were subsequently annealed under
air or H,S atmospheres from 100 to 500 °C
The XRD spectra indicate that the CulnS, polycrystalline
films were successfully obtained by annealing above 200 °C.
We found that the films became close to stoichiometry with
increasing annealing temperature under H,S atmosphere.
Furthermore, it is found that maximum grain size of the
samples was about 1[m from the SEM photographs. The
carrier concentrations and the resistivities of the films were
changed in the range of 10"-10% c¢m™ and 10°~10° Jem,
respectively, at room temperature and all the samples
annealed in H,S indicated p-type conduction by the Hall
measurement. It is deduced that the almost sulfur vacancy in
the films annihilated by the H,S annealing.

#8H TRANSPARENT ZNO THIN FILM
PRIPARATION BY ANODIZATION
Z%#4%4 OShigeyuki Nakamura and Yuto Okamoto,
F= 17th International Photovoltaic Science and
Engineering Conference(PVSEC-17), SP-P3-41,
Sth Dec. 2007, Fukuoka, Japan.

RKREAB 20074 12H5AH
=

Zn0O is one of attractive semiconductor materials for
transparence electrodes, blue LEDs, gas sensors and TFTs.
Anodization is one of low cost thin oxide film preparation
methods. Up to now, transparent ZnO films have been
obtained at around 0 °C by anodization with cooling. In this
study, we have successfully obtained the transparent ZnO
films by reconsidering preparation processes. The key issue
is surface cleanness of substrates. The transparent ZnO films
have grown on the very clean surface of the Zn plate
substrates. We confirmed ZnO growth by an XRD and
reflectance spectrum. Some peaks attributed to ZnO were
detected and reflectance begins to rise at about 370 nm,
which almost correspond to ZnO bandgap. When the surface
of the Zn plates was not clean sufficiently, only white or
black films were obtained, depending on deposition
conditions. The transparent ZnO films were obtained in a
NaOH solution of 0.1 mol/l at 20 V.
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®2H CHARACTERIZATION OF EVAPORATED
CUINS, FILMS ANNEALED IN HYDROGEN
SULFIDE ATMOSPHERE

EE&% OY. Akaki, K. Nomoto, S. Nakamura, T.
Yoshitake and K. Yoshino,

F= 17th International Photovoltaic Science and
Engineering Conference(PVSEC-17), 45P-P3-03,
5th Dec. 2007, Fukuoka, Japan.

RKREABD 2007 12H5H

M=

CulnS, may be the most promising material for
photovoltaic applications due to the band-gap energy of 1.5
eV which perfectly matches the solar spectrum for energy
conversion..

In our previous works, characterization of the non-doped
and Sb- and Bi-doped CulnS, films annealed in air prepared
by a vacuum evaporation method were reported. All the
films showed n-type conduction due to sulfur deficiencies.
However, we need p-type CulnS, films for solar cell
absorber.

In this work, characterization of the evaporated CulnS,
films annealed in H,S atmosphere is presented. The XRD
spectra indicated that CulnS, single phase were successfully
obtained by annealing above 350 °C. The -carrier
concentration, the resistivity and mobility of the CulnS, film
was approximately 10" cm®, 10 Qem and 1 cm?/Vs,
respectively, and all samples annealed indicated p-type
conduction by Hall measurement. It is deduced that the
number of sulfur vacancy in the films decreased by H,S
annealing.
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#H The Most Suitable Application of SiC Diode
#EEES  OTomoaki Makino, Atsushi Hirota,

and Satoshi Nagai
EREAF  Proceedings of The Seventh International
Conference on Power Electronics and
Drive Systems

RREAB 2007411 H29 B
M=

In recent years, next generation silicon carbide(SiC)
diodes were put to practical use. This SiC diodes have many
advantages compared with fast recovery diode(Si-FRD)
from the aspect of small recovery charge.
To make use of this advantage, the most suitable operating
conditions is to use at current lead mode of high frequency
inverter circuit. In this paper, the authors evaluated SiC
diode + IGBT inverter at current lead mode and Power
MOSFET inverter at current lag mode. From the
experimental results, switching loss of SiC + IGBT inverter
over 100kHz frequency operation range is sufficiently small.
As a result, high efficiency inverter using IGBTs over
100kHz frequency range can be realized for practical use.
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®8H Analog Integrated Circuit for Motion Detection with
Simple-Shape Recognition Based on Frog Vision
System
ZE#&4%4 OKimihiro Nishio, Hiroo Yonezu and Yuzo
Furukawa

#5E4  Optical Review, vol. 14, pp. 271-281
FITEAB 20074 10H 1H
M=

A novel two-dimensional network was proposed based on
the small-field cell in a frog brain, which generates signals of
the motion and simple shape of an object. The proposed
network is constructed with simple analog complementary
metal oxide semiconductor (CMOS) circuits. The
measured results of the test chip showed that the proposed
network can generate signals of the moving direction,
velocity and simple shape, as well as perform signal
processing of the small-field cell. Applications of the
proposed network are expected to realize advanced vision
chips with functions such as object discrimination.
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®2H Simple Analog Complementary Metal Oxide
Semiconductor Circuit for Generating Motion Signal
OKimihiro Nishio, Kenji Matsuzaka and
Hiroo Yonezu
#3558  Optical Review, vol. 14, pp. 282-289
RITEAB 2007410 H 1 H
3

An analog complementary metal oxide semiconductor

EE4

(CMOS) circuit for generating a motion signal was proposed
based on the vertebrate retina. The unit circuit is
constructed with six MOS transistors and one capacitor.
Results obtained by the simulation program with integrated
circuit emphasis (SPICE) and the measured results of a test
circuit showed that the proposed circuit can output pulsed
current (motion signal). The aperture ratio is expected to
be about 21%, which is twice as large as that of the
previously proposed circuit. An integrated circuit for real
time image processing can be realized by applying the
two-dimensional network constructed with the proposed
simple circuits.
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#8H Simple Analog Metal Oxide Semiconductor
Circuit for Edge Detection
#EES  OKimihiro Nishio and Hiromu Nakahara
%44 The International Conference on Electrical
Engineering 2008
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Novel analog edge detection circuits were proposed based
on the vertebrate retina. The unit circuit is constructed with 8
n-channel metal oxide semiconductor (MOS) transistors.
The results with the simulation program with integrated
circuit emphasis (SPICE) showed that the proposed circuits
can detect edge positions with dynamic range of 5 decades.
The measured results of the test circuit constructed with
discrete MOS transistors on the breadboard showed that the
The fill factor of the
novel circuit is expected to be about 52.1%.

circuits can detect edge positions.
The advanced
vision chip for edge detection which is characterized by high
fill factor and wide dynamic range can be realized by
applying the proposed circuit.

— 108 —



AT B B IR AR

B Target Tracking System Using Analog Circuit for
Motion Detection
#EEHA  OKimihiro Nishio and Kenji Matsuzaka
&4 2008 IEEE International Conference on
Mechatronics and Automation
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Simple analog circuits and system for tracking an object
(target) were proposed and fabricated by applying the
previous proposed motion detection circuits to the first stage.
The circuit for tracking the target was fabricated by using
discrete metal oxide semiconductor (MOS) transistors. The
circuit could output the voltage for controlling the motor.
The developed system could track the target and capture the
target on the center of the input part. The realization of the
compact visual sensor can be expected by applying the
proposed circuits and system.
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#8H Design of a Performance-Driven Model Predictive
PID Controller.
#E&A®  OHideyuki Yagi, Jiro Shimonishi, Toru
Yamamoto and Takao Hinamoto.
¥4 4%% IEEE International Symposium on Industrial
Electronics 2008 (Cambridge, UK)
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In this presentation, a design of performance-driven model
predictive PID controller is proposed, which automatically
adjusts the user-specified parameter within the GPC-PID
controller based on the control performance assessment.
According to the proposed algorithm, the PID controller is
re-tuned in order to obtain desirable system performance
only if the practically performance index to assess control
loop exceeds a user-defined threshold. The effectiveness of
the proposed control scheme is numerically evaluated by a

computer simulation example.
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#EH Fluid Flow Analysis and Design of a Shroud for
Wind Turbine Using ANSYS

E#&% OH. Toya, T. Kusakabe and T. Yuji
$4TFr Int. Conf. on Electrical Machines and Systems,
PRP-01 (Seoul, Korea)
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An effect of shroud on a small-scale wind power
generator was experimentally studied and is shown that
its output power increased by a factor 2.5 to 5. Flow
velocity-profile and pressure distribution inside the
shroud were analyzed with an electronic computer.
Simulated result proves quantitively to agree with the
experimental result. Then, analysis was performed for
other kinds of shroud structure. It leads new shroud in
which cost of the shroud will be reduced with similar
velocity profile. However, the shroud needs inlet and
some examples were designed for test. Experimental
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results are discussed in comparison with the simulated
velocity profile.

BE MBI D 50W il NRUEEL D FLERRE

FEEES OpHms, EBER, BEHIE, ZKEE
3, MEIE=, KHER, EBHKRS, fmiE
WAe
FRE B2 HEIRMTFEEERS,C-15,
pp-145-146
HREH 200749 A
BE

BAE, EWIZIT 5 NATAR(ENATER) 2D 72\ ERELC
REOEMZESZ LN TE, BEICLE LVEET
Bl LTHEINTWA. 1998 FIZEREET A THIERE
Bt R OHEEICEET 2158 ZHEL, ESESE%
BA(IMO) 2 & HARAAICEE 35 CO, HEH ISR ST
ZERL T, BHEROERER TH D NOK SO, DE
NOPEHED 3 B2 S TH D Z ENRE S,
IR % CO, BEHEIRAEmAIIZ Ehi S b X 9
(o CE Tz, AHFFETI, —BRFER AR SN
/AR EE (AU ERT, MWG-50W) % SEBRIZEST L
TV DI Y 117 T L THREFBRZITV, /Ml
JEVEE DB IR M 2 5T L 72 D T, 2 OFERZHE
T 5.

e ~ A7 RS EERORE MBI D%

E84 OZLEHh%, BFEHW

g G B EhEE T E SGH L X EH
T FE s AR SR, pp.9-10

HEREFEH 200842 A

=

FEBH N 2~3kW OREEEZ~ A 7 B EE L F,

MR & LCiE, JAE T L— ROBEEN 1.5m DIEE

BECIFRGED 10m/s DFFDO T CTHHREN IITE 4

IkWRETHD., AFETIE, T4 7a2a—HFET 277

NV DEEZ Rtk 2 Z LIC X W REH A 3

~SERRE, BRI 5 2 LA AL U CEREORYE,

N7y 7 I L CREFEBREITVT 4 7 2 — P E

DIRFE « LR O E T 72, HfEROT 2T 7 R

L2 REBHEAOWIREOMER L, 2 A FEERILT,

NERT —/S—Hs 2 57 N EOREHDHEZIT20,

FERIIRFEEH NN EOND Z & ZHEe L.

BE AT UVAMOEZET — 7 EEICEET 5 A
gt

FE&2 OFERM, BFEHM

P G B B E S E L CE R

— 110 —



AT B B IR AR

EVRIF 70 2= 3 Vo am SC5E pp.11-12

HREREH 200842 A
BE

FHAT — 3 7 EOFHBEY OEEHATNL,
FTRESL VTR, RIEMET A %AE S 7 — 7 k%
EDPR SN TN DD, EEROFHZEM CIXRE cIx
RinEBbig. AT, RIEEDT A & d
\Z, T —7 ZRETHHEONWT, 7T —7 BIOR
BB T DR e EO&MEFERICGAET 5. Zh
ECOWIT, T — 7 BIROD/ IV AN & R T O
RITARES OBIRE REEITIC L W RRETL, BIfED
EBRIEE TII 7 — 7 BRO/ OV RENEL, R0
TIABIRSINELNRNZ EXNghoT-. £2C, &
TRIERE D 2 A VA FH U COREEREZIT, AR
DefEE RS-, EBERNS, BEHEV 07—V &
TRD 7V ANEHSE: B4, 1000A LLEOT — 7 &%k
T LR VREBANERT 5 2 & AER LT,

[BL=E—]

(F@30)

7B Application Of Carbon Fiber To Mortar

EEA Keiichi OKUYAMA

2&i54  Journal of Environmental Science for

Sustainable Society ~ Vol. 2, pp.13-20

RITER 2008 43 H
=

FERPEIR R O TR & LiiitE 23 5 Sk
5#(t7"7 AF 7 CFRP (XY A 7 VIREE e E L&
ZHALVTWD. 2D CFRP 75 RIFEFHMET VT A fhH 5
DU A T IVEE, 7D ONCE DRBEHEE EIFA Z
7L BEESHTRAZNAMORIEFE, 61220
MBI THERM ICEH & 5 2 & 25, T+
ETRLT.

GREIEER)
R VKRR — EREO VAT ARG &
O OMERERER R
EEEA ORMmiEE, BilE—
FREL%E BAMZEFEHTS BEA - PESSEERK
ERE
FEREAB 2007411 430 H
BE
KERMEAFEE TE HEREO AT A5G E, K
E R AT 2/ e 7 v b & AW HERESERER
BROFERZ T

R VSEER o — A"EREOBERRHFITB IO
Z DOMEREERRFER

EEES OWr=fsl, BiLE—

$LR%E HAMZEFEHTS BEA - PESSHERK

FRE

FREAB 2007411 A30 H

BE

KEREZPRE T 2 FEREOEKRXEH(B B

R, BRI LIOWEER) E, KERASTMIZEBIT S

INEIE s N O T RSB OFE R A R T

R HEUER - EFHE TSR 2 FH I
=z
El
EEERS ORL=E— BEUEHEEHIE TSR3 F
A
FEAE HAWZEFEHFES Bl - FEESSHRA R
BN
FREAB 2007411 A 30 H
BME
BIIEHEOHBEHEOEKROE LT 5720, FHL
FERHBMIEA L, SEEEORE T, BRI,
BAHE TR OFRENIE, ZR¥EMIT O NS HEIFE
ORFRIRFFE 238 U C, EREGE, B 0-o5<
DB OBENE K > BB DO iE LR EERT

B EIFEATITLETIAT v ERWERE 2
v U — NMEAMBRA%

EEEA RL=E—
ZRBE VA I NAHT - A& =—AHES
HEREAB 200843 H 14 A
BME

Ut A 7 VRS L mIF A T 7R W2 E LA L
MOBIESRE L, MERHMEEZ T

BEE RS HIECHR{L L 7= CFRP O/KEEFEMEI~D)G
A

mEEA BLE—

FRBFE FIEE-F BN~ T T

HEREAB 200848 H 29 H

BEE

¥E+8 > — N & CFRP B OB A O3 E

FiEL, ZOMEIORERR KBTI Z R T

#8H Experimental and Numerical Study of Thermal
Response of Ablator in an Arc-Jet Facility
#EEES  OSuzuki, T, Fujita, K., Sakai, T., Okuyama, K.,
and Kato

— 111 —



Al = E gl 2

FRBF  45th Aerospace Sciences Meeting
FEREAB 200741 A 7-10 A
L3

B HOV RN TR, TR L 7RO IS ED
A7z CFRP O, WEOBMLFRRFERE, REZE
(AR 2 SRR IS L ORI FIE T .

#8H High Hydrogen Gas Barrier Performance Of Carbon
Fiber Reinforced Plastic With Non-Metallic Crystal
Layer

EEE® OKoichi YONEMOTO, Yuta YAMAMOTO,

Takeo EBINA and Keiichi OKUYAMA
FoBE  SAMPE (The Society for the Advancement of
Material and Process Engineering)
FRKREAB 200845 H 1822 B
=
K TH > — & CFRP 286 S CRUE L7248

DENTIRRRTEARE, MERIEEY 1 7 18R, MK

IR AW R, MREIR SR ERBRIRRRREICR T 5

FIERRER, 5IRE AMWERER)L L ORRZH]E LTz

#HB Application of CFRP with High Hydrogen Gas
Barrier Characteristics to Fuel Tanks of Space
Transportation

#EE&ESL Koichi YONEMOTO, Yuta YAMAMOTO,

Keiichi OKUYAMA and Takeo EBINA

FLH%E  International Symposium on Space Technology

and Science

HREAB 200847 H 1-8 H

W=

KELITM CEX DBEY LV VHBEOE LT 570,

FEHH L — b & CFRP ZAlA G oot ORES

EL, ZOMBIOREARIKRRTERE, Bt

mEERY. £, A— 7 V=T 2RV

2 — Mgfk CFRP O BARRY LB BB L, £ OMRMEIE

BRI T DRI IEIC DV Th R L7z,

(7T - HHIFE)
R EERAET =7V v J OV EEREE
¥BE HLE—
HErES T 4112203
F%hE 2006410 H 2 A
B=
22 SINNENE ST C b BMUESRORRRE DN HE AR L 72\ ERBS
TSRO EIOFER A7 © ONCBYES 1A,

505

(2008)

BE AN THORSESRERET) 7L 7 RO
FMERIL T T 2 F v 7N TN b ORLES

EXIRTE T IE.
FRE OXAME—, kAR mE KEELR Bil=E
—, RO
&S FEE 2007-292659
Z8%8 2007 4E 11 A

HME

g — N & CFRP 2 & S, fEROMEL S
b U COKRATEAFE A D72 < &b 100 520 BEET
X DRt ORE S k.

B BPHEESH oRLEE
FE OBLE—, HIFEMRR
YErES  FEE 2008-183922
Z8%8 20084E7 A 15 H
=
TEROFHEEMEAMEA L & i LT, BE&4H
20%F2E F TR C & 2 #RE CFRP OHRLE kL.

(& k]

GEHEFEER)

BEH SEMFEREST /T 4T~/ IXxh—0
A%
EE4L OBnissk, HAMERES, sk —
FRA 58 B A A TS REIERE T P RS
pp-113-116

HREAH 2008454 A 20 H
BE

AT, WRT 7 Fax—2ERN=T 7T 4
TvA I —%FB L. Y, EA0.1mm
DOFERMERSBEREAZIRESENICRE L, NS
K OIRE S Z & THRBATT . RIZZER EKE
AW TSN L 7o BfeE EsRatiz <, FUINEE
50Vp-p BFICTC, ZEK78 213Hz, 7K7% 38Hz  CiEHER]
RETHDHZ Enbhot-. Fiz, ~—7 U U 7KIER
ZAWZIRAERIZBVOT, 0.163 EIEEOEN
B, 1 BRITREDICR L7 2 & A2 fEs L.

B RERIEEREE RS R~ A e VT 7 —
AT IDBR%E

EEHL BOUER, OFBMEKRES, ShdRFE—

FB P20 FE AR AR T 7 X AT B
0 =7 AG#{#EZ(Proceedings of the 2008 JISME
Conference on Robotics and Mechatronics,
Nagano, Japan, June 5-7, 2008)

— 112 —



AT B B IR AR

HEREAB 200846 A 5-7 H

BE

AT, ~A 7R T 6k v~ r7aIx
3K, TRIAHIEHREE | REAEF Lo~ 7e) T o
VAT DO EIT o T, A IS TAHIET A
A DGR JOBRENFERE, s, AR
WCHRET 5.

#H An Active Micro Reactor System with Integrated
Fluid Control Devices for Chemical Synthetic
Process

Z¥&4 Hironari Taniguchi, Koichi Suzumori, and

OShintaro Nakatani
244 Proceedings of the 2008 IEEE/ASME
International Conference on Advanced Intelligent
Mechatronics July 2 - 5, 2008, Xi'an, China
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The aim of this research is to develop a laptop micro
reactor system which can apply to many chemical synthetic
processes. If we can reach the reactive conditions quickly
and effectively using this micro reactor system, the speed of
research and development will improve spectacularly. Here
we design and fabricate a prototype of micro reactor with
integrated fluid control devices. Developed fluid control
devices are micro pumps, micro mixers, and a temperature
regulator. Especially, the micro mixer is a novel one which
has an active mechanism with a magnetic actuator. The
results indicated the availability of these devices. We
represent a first possible step towards a laptop micro reactor
system for chemical synthetic process.
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®2H A Study on Improvement Extraction Stability of
Active Net Using All-Image BL-DCDAM
Introduced BL-DCDAM
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Ueta , Noboru Yabuki, Takao Tsukutani
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pp. 477-480
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In this paper, we have described the new All-Image
DCDAM that introduces BL-DCDAM into conventional
All-Image DCDAM that we have proposed before.
BL-DCDAM adopts the algorithm independent on the order
of presenting the input vectors. To our research,
BL-DCDAM is effective because we used all pixels of the
input image as the input vectors. New All-Image
BL-DCDAM has obtained a correct result even in the case
that conventional one has failed from the experiment.
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®8H Electronically tunable current-mode biquadratic
circuit using current controlled unity gain cells
#EEES OAyumu Karita, Takao Tsukutani, Noboru
Yabuki, Yasuaki Sumi
ERIEAF  Proceedings of International Technical
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and Communications (ITC-CSCC2008)
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This paper

introduces an electronically tunable

current-mode  biquadratic circuit employing current
controlled unity gain cells. The circuit is constructed with
two current controlled current followers (CCCFs), two
CCCFs with voltage buffers (CCCFBs) and two grounded
capacitors. The circuit can realize low-pass, band-pass,
high-pass, band-stop and all-pass transfer functions by
choosing appropriate current input and output terminals
without any component matching conditions. Additionally,
the circuit parameters w, and Q can be tuned orthogonally
through adjusting the bias currents. The biquadratic circuit
enjoys very low sensitivities with respect to the circuit
components. An example is given together with simulated

results by PSPICE.

# B Electronically Tunable Multiple-Mode
Biquadratic Circuit Employing OTAs and Grounded
Capacitors

#E&ES OMHiroki Kawakami, Takao Tsukutani,

Noboru Yabuki, Yasuaki Sumi

FREAF  Proceedings of International Technical
Conference on Circuits/Systems, Computer
and Communications (ITC-CSCC2008)
pp. 1429-1432
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This paper introduces an electronically tunable

multiple-mode biquadratic circuit employing operational

(OTAs)

capacitors. The basic circuit configuration is obtained from a

transconductance  amplifiers and grounded
second-order integrator loop structure consisting of loss-less
and lossy integrators. The multiple-mode biquadratic circuit
can realize low-pass, band-pass, high-pass, band-stop and
all-pass transfer functions by suitably choosing the current
output terminals. Additionally, the circuit parameters w, Q
and H can be set orthogonally through adjusting the bias
currents of the OTAs. The biquadratic circuits enjoy very
low sensitivities with respect to the circuit components.
Some examples are given together with simulated results by
PSPICE.
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for Preprocessing of an Echo Canceler
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pp-1400 - 1405
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The authors have previously reported a novel method for
effectively
subtracting the echo replica in double-talk condition by
preprocessing blind source separation in advance of echo
cancellation. We discuss in this paper an alternative
algorithm in which an auxiliary term is added for improving
the convergence rate. The convergence speed became about
8 times further than the system for not using the addition
term for the proposal algorithm, when the coefficient value
was set based on these investigations optimum.
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for Preprocessing of an Acoustic Echo Cancellar
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In this paper, an application of the blind signal separation
circuit for the purpose of the reduction in double-talk failure
in the echo canceller is explained.An examination of the
double-talk problem in the echo canceller, and the
constitution method which reduces it by blind signal

separation circuit, and the characteristic improvement of
blind signal separation circuit is described. We discuss in this
paper an alternative algorithm in which an auxiliaryterm is
added for improving the convergence rate.
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®8H Database design in a distributed educational PSE
system

(OTakayuki Teramoto, Tadashi Okada, Shigeo

Kawata
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In this paper we present the structure of the
TSUNA-TASTE system and detail structure of the new
TSUNA-TASTE. The
teachers and students in
The TSUNA-TASTE PSE
gathers the students' real time data for their computer

&4

database employed in the
TSUNA-TASTE
computer-based education.

supports

operations, and analyzes the data obtained. From the
database the TSUNA-TASTE PSE extracts important
characteristics for individual students and for a class. The
TSUNA-TASTE may open a new helpful e-learning
direction.

®2H A distributed education-support PSE system
E#&4% OTakayuki Teramoto, Tadashi Okada, Shigeo
Kawata
&4 %  Third IEEE International Conference on
e-Science and Grid Computing ~ pp.516-520
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Network-based learning or e-Learning has been taking an
important role in education as helpful education tools.
However, it is difficult for teachers to retrieve education data
from students or to obtain data from the student activities.
Therefore, we have developed a problem solving
environment (PSE) for the education and learning support:
TSUNA-TASTE. [1] The TSUNA-TASTE system collects
the system-usage situation, the information for the windows
used and the operation situation of the mouse and key board
of all students. The data, which the system TSUNA-TASTE
collects, are stored in a database on the TSUNA-TASTE
system server.
In this paper we present the structure of the TSUNA-TASTE
system and detail structure of the network in the
TSUNA-TASTE. The TSUNA-TASTE supports teachers

and students in computer-based education. The
TSUNA-TASTE may open a new helpful e-Learning world.

BEH ol I I THBICBTEART KA A
A v —VOBEVERICET 555
F&54 OFrn&sE FlmK , MEE , JIHER
PRAE B 13 EAAHE LERHE T ESEESR
T Vol.13No2  pp.965-968
FEREAB 200845 H20H
=
SEFR A b, RS AL REEREICB TS
n77 IV FEEEARAEL TN,
ZOIRIT, FEEOBAERRSFE R A ) T4
A LATIE L, FORITIES C Tt famoa &8, T
W, FEEERBIOFEEENF 2 XETHVATLEL
TOHEE M OMMEFEFRERSE PSE(Problem Solving
Environment) NEE I T 7o, & 2 CH A 1 3HREEE
A7 I TSUNA-TASTE ZBA% L CX7=. SEIXZ O
VAT ADNEDTZEROEINER AT, FEEOTF
B(ar M )EEE TEDEMREICOIT TE 559
IV AT LOEFEEITo 1=, BIEIZFDODT—4
N—2MEEDEE L, FEHESORERY AT LD
THATS. BREIINODT AT ANLELNE
WA b L, E0&)RFREOREEZ BEICHK
H3 2 FEICHOW TR 5.

&R EEREE TS 28 o E EMEIZ BT 2401

& F

E84 OWRAHN, FFrE= MHEE

FRELE V19 FEER - HFHREETSPESER
55 58 [EhE A KE  pp.232-233

FREAB 20074610 H20 H

=

DVD <° HDD |ZEF A OEE SRS TE A D1, M

BIEMEHEM ORI L D L ZARKE V. BFE, i

RENEEAEDO O D a—T 1 > 7 BB IN TN,

L2L, Ziboa—7 1y 7 IZAEEED 5720

2, FEEOREE T CEBEEMATT > FXEME LT

R, FITEAE, BRI ATOLOITIZEA LM

BONEIZZA LR IR OIER IR E R BREIZ I T S E)E

BIEMEICBEIT 2L, RO FRUTHA~EE S 10

(ERRE AR FTRE R A R A RE L TV D,

B ZErRiHIER A EAN L2 ZKITT Web 7 7 ¥
WP RT LOES

£E4 Om'sR, Fro&=, MEAE

FRELE V19 FEER - BFHREEFEESE

— 123 —



Al = E gl 2

% S8 MIEARE  pp.363-364

HKREAB 2007410 H 20 B
B

BEODT T UV Ef>TA X —Fy EhbIiERE
BLHETHE, 2<OALBBRESA FERVTER
DOERICBETHF—U — R CRETHFETHD. L
2 LZEORFRFERO_EAICAYG IR Lo WIESSE -
TWD EEIRBLZ2D. ZO XD IREREROT 5720
Wi, SO AT v 7OFIEEEE 2t b/
WEALHY, FIRAEFICE > TIIRENELZE b H
5. Fl, ZORFBERIIT—VOREERE O F
KIEALERTOWARVWEWSELH D, ZHUTERE
MR D T = T _R—DDFERN SR DT, —
PICBNRENCFTT 5 2 L BEETH D L9 FRD
Ezbnb.
FTEHRAIL, U T R_R—Y BIROFHME A E AT
IMEEZBINL, SDOICRRFEEZTRTHIEICE
v, BRIDIERIZTEX AL ITERLLBETEA L5
HUUVMEAZIREL TS, 2D Web ~<4—
DLERIZRFHI L, FEED S ISRt OE AE L,
i b | SRS SR A I CERR T DA OV TR
HT5.

R oo UM TRETIEE] O AT L6
FE & EA
F&% OFfn&Es:E B rad, WMEE, &EB
FRBE  F28EICERL 20 ) m S E I AR R
HENREEDMIREES  pp.195-198

HREAH 2008458 A28 A
BE

Rk 19410 A 6, 7 B, HELSUbt ¥ —THF 18
ml>7'v 777 ars 2 MOBSBEgES . BUE
BUIEER & L TREOHEENH HAREOEE 224
% LA, B - B - SO 3 #0090 LR
BV TR Y AT LAORBEEITOE L o7z
Z Z THERASCHITEEOH DL LB Ta
HITHEIE] OVAT AR ETo-. AENL, HEH
VAT AOBRFEOPEE L KAARFE TOERI OV TH
ELZV.

R HElUEHICBTL Ry NU—I RGO ATV
AT DO L T A T 1 AT ~DItH
FE4 OFnEsE ErEt, HTED WMELE,
3%
FREE 528 IR 20 ) B P R E LB
HEMFREZBSFHES pp.316-319

HRREAB 200848 A28 H

BE

505

(2008)

BERY NT—T A TROREBED N N— T 4 AT
MWLM/ > TETI2D, BT 4 H AT T L7z
BExry NU—ZRETH—NZED, =TI
5O —TTEHT 5V AT ABREE I TV,
SERELIEETCIEIZOL Y ery NT—I BB AT
AT LEBRHI AT ELTHREL, £T7AT AT
NERT DV AT LOWELTST-DT, EOMEL
BRI OWTHRE L72u.

(&% 1=]

GEEHER)

BE MEll—=o—T 3y NU—7ZHVW 1 B
e JE T

EEERS OFEF o, &% =

FRELE TRk 19 FEEKBRFSNUESSES K
SETERm CEE, N0.8-8, p.69

FEREAB 200749 A29H
BE

BATE, BAINTWHRESNFEDIZE A ENETR
MEERINTEY, £/, BAREEATEICE -
TRELEFT L0, BEELESHRMEICL5ER
MADEENFEASN TS, L, —ESR%ED
JEGEE A Tl LA RO RSB ERELAIEET L5 LN T
UL, BITRHOLZEMERERS, FHEBIOFHER
ERANTREL EZ HLD. THETIS, KB LT5H
FUZHIT 5 10 DO EGEZ, TRIHLSE O R
BF— BN E L= a—TF %y hT—7 2N
TFPHTHFEEZRE L CE . AFZETIE, 1055
S RGE TS AT D AYEE LT 1 B8 EE T
BT AT DEREL TN D.

B —a—T0%y MU R ER R EET
BNZEBT B AT — 5 OfEt

EEELE OB o, X% =

FREBFE VAL 19 FER - HFREEFSPESEEE

LEETEFRSCEE, No.17/18-3, pp.289-290

FREAB 2007410 H20 H

B

EAFEEH TR L > TRELSEFHNTH720, A

WHAEERREIC K 2B REA~OEE MRS I T

%. LinL, —EHMEOREZ TR LK OS5

EEATET D Z LN TEIUE, ENRKOLENE

0, HREENOFHERLERNFREE B 6.

ZIETIZ, ®EETHHSICET 2 —ERMEDOF

WEEZ, TRHEORMESET -2 2 ANhE L

Za—INFy NT—7 ERAWCTHT D FELRE

— 124 —



AT B B IR AR

LTCE7-. AFETIE, NN OAHLE LTHWSLNS
KRET— X (AGE, FUEELE, Rm)O#EE kA s
HIZHONT, THRERZEZ S EITHRFT LTV A,

R WEh=—o—J1xy NU—7ZHWfH5 R
BTHENEIC X2 1 B S EGE TR

mEEA OFM L, % =

FLEE F 29 FEENRAXF—FIHT AT T A

FHEEE, pp.263-266

HEREAH 2007411 A 29 A

BE

EELIIINE T, MBMEICBIT 5 —ERESD

U %, REHLEO /PR EGT —# & AV T ER

Za—F 0Ky NU—Z 2L 0 FHTHFREZREL

7. ZOFHFEL dSECRASN RS T —

Z DI RNT 10 5O REZE TR 2 FET

HD. Linl, 10525805 BEHIO RO T %

KG L L TWBHT7w, BHSHNFEM L TWHIREA

TR I~ DA I IR EE T~ 2. & Z TAHF

ZETIE, 10 DO RGET RIS AT L EEY 2 —)b

fbL, ZOFY2—NVEEEEI A r— T 5 2

LR Y, BB OTRIEARI RS AT RE 72 2 R -]

VAT AEREL TS,

#H Correction Method for Wind Speed Prediction After
a Short Time Using Hierarchical Neural Network

#®EE4 OHitoshi Sori, Takashi Yasuno

FRA%E 2008 RISP International Workshop on
Nonlinear Circuits and Signal Processing
pp.259-262
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This paper describes a correction method for wind speed

prediction after a short time using hierarchical neural

network. Our proposed wind speed prediction system

consists of two parts, one is the prediction block, and the

other is the correction block. A mean wind speed and a

correction value are calculated by the hierarchical neural

network which inputs weather data. Simulation results

demonstrate the effectiveness of the proposed wind speed

prediction system and correction method.
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#H Spatiotemporal burst coding for extracting features
of spatiotemporally varying stimuli

FFxESA OKazuhisa
Kashimori, Takeshi Kambara
FLREARE  Biological Cybernetics  vol. 97, pp.293-305
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Encoding features of spatiotemporally varying stimuli is

Fujita,  Yoshiki

quite important for understanding the neural mechanisms
of various sensory coding. Little is known about how
spatiotemporal feature of stimulus is encoded by
spatiotemporal property of neural activity. To address this
issue, we propose here a population coding with burst spikes,
called here spatiotemporal burst (STB) coding. To show
concretely the role of STB coding, we study electrosensory
system of a weakly electric fish. We show that the control
of burst activity, caused by the synaptic plasticity, leads to
extracting the stimulus features depending on the stimulus
context. Our results suggest that sensory systems use burst
spikes as a unit of sensory coding in order to extract
spatiotemporal features of stimuli from spatially distributed

stimuli.
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#H Neural mechanism of extracting
behaviorally-relevant features of stimulus by
short-term synaptic plasticity in electrosensory
perception

%%x#E®Z OKazuhisa Fujita , Yoshiki Kashimori

ZRELE  Newro2007 p.181
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To investigate the neural mechanism of extracting
behaviorally-relevant features of stimulus by short-term
synaptic plasticity, we studied the functional roles of
short-term synaptic plasticity in electrosensory perception
under competing signals of electrolocation and
electrocommunication. Weakly electric fish can detect an
object nearby the fish, so called electrolocation, and
communication signals from a neighboring electric fish, so
called electrocommunication, using amplitude modulations
of their self-generated electric organ discharge (EOD). We
developed a model of fish body by which we calculate
numerically the spatiotemporal patterns of electric field
around the fish body, and made the model of electrosensory
system which consists of receptors, hindbrain, and midbrain.

In this paper, we show that the short-term synapses of

hindbrain neurons are used in order to efficiently extract the

spatiotemporal features required for electrolocation and

communication from the competing signals.
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®EH Phase Transition of cooperative behavior on Social
Networks
HFEH Kazuhisa Fujita
EFEAE  The Second China-Japan Colloquium of
Mathematical Biology — p.74
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A social network has complex structure. Examples include
the network of film actors, coauthors of scientific paper,
email messages, and many others. It seems that structures of
networks might affect individual behavior. We investigate
how structures of networks affect individual behavior. To
study effect of a network on individual behavior, we made
an evolutional game based on a repeated prisoner's dilemma
game with graphs. We examine relation between
cooperativeness and connectivity. In this study, we find that
cooperativeness increase with connectivity. Furthermore
phase transition of cooperativeness appear at specific value
of connectivity. This result suggests development of
cooperativeness would require more than particular
connectivity of a network. In the other hand, this result also
suggests that coexistence with individuals who have various
strategies may require lower connectivity.
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#EH Eigenvalue Distributions of Quark Matrix at
Finite Isospin Chemical Potential
HKES OVYuji Sasai, Gernot Akemann, Atsushi
Nakamura and Tetsuya Takaishi
EIF<#E4  Lattice 2008, The XXVI International
Symposium on Lattice Field Theory,
Williamsburg, Virginia, USA
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We compare eigenvalue distributions of phase quenched
Lattice QCD and Random Matrix Theory (RMT). We
calculated eigenvalue distributions of quark matrix on 8°x4
lattice by Ny, = 2 KS fermions. We performed fittings
between these lattice data and RMT at coupling =5.30 and
iso-vector chemical potential pa=0.0, 0.004773, 0.1 and 0.2
(weak non-hermiticity) and then find good agreement. Our
data indicates that F, decreases as the iso-vector chimical
potential increases.
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®8H The effect of burn-off on the adsorption of N, and
Ar on a natural graphite.
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ZZ (OKazuhisa Miura, Hiroshi Yanazawa, Kazuyuki
Nakai

L5 HA  Adsorption  Vol.13,No.2, 2007, pp139-147
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Adsorption-desorption isotherms of N, and Ar were
measured at 77K using samples of graphite that were
partially burned off at 600°C in O, gas saturated with water
vapor at 25°C. The amounts of adsorbed N, and Ar dropped
drastically as the degree of burn-off increased. The isotherms
all showed a steep rise, or step, in the amount of adsorbed N,
and Ar at a relative pressure of around 0.4. Moreover, the
hysteresis was much narrower after burn-off than before.
These anomalies can be explained by the presence of
functional groups on the graphite that produces H,O and
CO, upon decomposition and in terms of pores on the
surface of graphite.
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