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Study on Strong Ground Motion Prediction Method
and Its Application to High-Rise Building

Yoshiaki Hisada, Department of Urban Design and Planning, School of Architecture
Tetsuo Yamashita, Department of Architecture, School of Architecture
Shinya Tanaka, Tokyo Electric Power Services Co., Litd.

Mako Nakanisi, East Japan Railway Company

ABSTRACT : We carried out two studies during this project: 1) Proposal for a new procedure for

evaluating the parameters of characterized fault model for predicting long-period ground motions

containing permanent displacement in the near-fault region, and 2) Study on cost effectiveness by

damping reinforcement using risk assessment method of existing high-rise building.
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Fig.1 The seismogenic layer and its shallower

region generating “long-period pulse”
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Fig.2 The Yoffe-type slip velocity functions modified
(top), and the relations between the slip and the

parameters of the functions (bottom)
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Table 1 Source parameters of constructed characterized source model for the 2016 Kumamoto earthquake

Parameters Model 01 Model 02 Model 03
(Basic model)
Size 32km ¥ 20km(Futagawa) Same as the left column
(Length X Width) 12km > 20km(Hinagu) and 13km ¥ 10km(Idenoguchi)
. . . . Same as the left column
e . Strike 233° (Futagawa), 193° (Hinagu) ey
the Seismogeme ) . o Same as the left column
Layer Dip 75" (Futagawa), 78" (Hinagu) G b s
R Same as the left column
Rake 160 and 110° (Idenoguchi)
Moment 3.1 X 101%Nm 40X 101*Nm
Shallower Ship Recipe X 1.0 Recipe % 1.4(asperity) Recipe < 1.0
Region than the Rake 160° 135° 160°
Seismogenic Slip velocity function the regularized Yoffe the regularized Yoffe the regularized Yoffe
Layer p ¥ ' 1s=1.45, 1r=3.1s 1s=0.7s, tr=1.6s 15=1.4s, 1a=3.ls
T A, Regularized z 2747k
Yoffe £ =131
Function g
- 17 3 4 [
Timeise)
Depth Nishihara KMMH16
KMMH16 s ¥ S rtr' e "
: enoguc
 fault 3km b
VT H HH
20km S 8E T Recipe
H
0 H
jHinagu fault 10km — ¥ LT .
RupC Rup8

130°48° 130°54"

13100 Futagawa fault(32km)

Hinagu fault({12km)

Fig.3 Characterized source model (Model-01) with elevation, rupture starting point(s), active faults (bold
line: active fault trace, thin line : active faults estimated), strong motion stations(a), and points orthogonal
to the Futagawa fault through Nishihara Village(V)
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(2) Slip distributions for Model-02

Hinagu fault{12km)

Stig

Mishihara Depth Nisihara Nishihara KMMH16
Ok ——
Futagawa fault 3km——o
:,\ denoguchi 10km
KMMO002 20km
Hinagu fault A % T
K Futagawa denoguchi fault 0
0 10 2 (13km) HHHHH
KMMO11 A 19km —— —
Futagawa fault{3zkm)
130742' 130°48' 130°54° 131°00° 131°06' = ' '

(1) Location of characterized source model (Model-03)
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(3) Slip distributions for Model-03

Fig.4 Characterized source model (Model-02 and Model-03) with elevation, active faults27) (bold lines: active

fault traces, thin lines: estimated active faults), triangles: strong motion stations
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Table 2 Annual excess probability of L1-L3 earthquake for structural design guideline (City of Tokyo)

HuERE) L~ A ffE R EFE AR PRI AN T3 de IO FE R O3 (V)
L1 504 T50% 0.0138 72.64F 8.9cm/s (u =2.19)
L2 504 T10% 0.0021 4754 44.3cm/s (pu =3.79)
L3 501FT2% 0.000404 24754 66.5cm/s (u =4.20)
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Study of the independent living environment support switch
based on the needs survey of intractable people with neurological diseases

— Intention transmission interface by closed electro-oculogram —

Hisaya Tanaka,
Hiromi Fujimori,

Faculty of Informatics, Kogakuin University
School of Business, Aoyama Gakuin University

ABSTRACT : We have studied the Electrooculography (EOG) interface for Amyotrophic
lateral sclerosis (ALS) patients that can use without preparation. We proposed eye move
detection method using the Dynamic threshold by Root Mean Square (RMS) method
(DTR method) and k-nn method. DTR method is the threshold method that dynamically
calculate by RMS. We conducted experiments about detection accuracy for 19 healthy
subjects in their twenties. As the result, proposed method's hit rate was 93.68%, and the
FA rate was 12.89%. Next, we calculated Information transfer rate (ITR). ITR is popular
evalution index in Brain computer interface. The minimum ITR of proposed method was
19.02[bit/min]. The P300 speller is one of the representative BCIs. The ITR of P300
speller is 16.4[bit/min]. About ITR, proposed method is higher than P300 speller.
Therefore, it can be said that the proposed method has usefulness as an interface.
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Fig.5 Dynamic threshold of DTR method and eye
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Fig.14 Eye movement detection rate by Knn
method, comparison between on-line detection and
off-line detection(N=13)
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Fig16. Eye movement detection rate, comparison of
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Fig.15 Eye Movement Detection Algorithm by Combination of DTR Method and Knn Method
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Table4 Eye movement detection waiting time and the

number of detections (in 10 trials)

o L (1)

2 3 4 5
1 7 7 7 7
2 8 8 8 7
3 7 7 7 6
4 8 8 8 8
6 7 7 7 7
7 9 9 9 9
8 3 3 3 3
9 0 0 0 0
10 7 8 8 8
11 6 6 5 4
12 10 10 10 9
13 9 9 9 9
14 10 10 10 10
15 6 6 5 7
16 7 7 7 7
17 7 6 6 6
18 9 9 9 9
19 8 8 8 8
20 10 10 10 10
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Fig17. Error detection rate of each method
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Fig18. Average Miss rate and FA rate by a value by
DTR method(N=19)
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Development of Evaluation System for Artificial Joint
by the Musculoskeletal Mechanism of Human

Yoshimori Kiriyama , Department of Mechanical Systems Engineering , Kogakuin University
Kengo Yamamoto , Department of Orthpaedic Surgery ,Tokyo Medical University Hospital

ABSTRACT : To develop an artificial joint of the next generation, the practical evaluation is
required. However, actual mechanical condition in-vivo has not necessarily been elucidated due to
the ethical reasons against an invasive measurement. It is efficient to use the human-mimic
mechanism and observe and measure the joint movement and loads. For this, we built the lower
extremity simulator in this study. The simulator reproduces the human musculoskeletal systems,
and the hip, knee and ankle joints are moved by the wires that transmit the muscle tensions. Also
the simulator has the pelvis that moves forward-backward, upward-downward and the
flexion-extension. Thus, the simulator showed similar stance phase on a level gait, and standing
movements from sitting position to human. The joint movements showed a good agreement with
human, while the joint loads, especially joint moments were larger than in-vivo data. Therefore,
the control method or the calculation of the muscle tension should be considered to reproduce the

human kinematics and kinetics, but the simulator could be useful to evaluate artificial joints.
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Fig.1 Lower extremity simulator



Fig.2 Reproduced muscles and the anatomical

structure

Table 1 Muscles in the simulator
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Fig.4 Mechanism of the pelvic movements
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Fig.5 Comparison of the hip, knee and ankle

joint angles between human and the simulator
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ABSTRACT (Part I) : Our group has developed Na*-superionic conductive Narpsio
(typically represented as a general formula of Nas+sxyRi-xPy Sis-yO9, R = rare earth)
glass-ceramics, as analogues of NasRSi4012 (N5)-type Na*-superionic conductors, and it
was revealed that these showed excellent ionic conductivity up to ~10! S/cm, which is
comparable to those of the conventional ceramic Na*-conductor such as B- and
B"-aluminas and NASICONs. The R elements may have significant effects on the
conduction properties, as well as the crystallization of glasses. However, the rare earth
element has a problem in the amount of resources and cost. Therefore, by replacing the
R of the N5-type structure with Fe, the synthesis of inexpensive N5-type glass-ceramics
of the rare earth-free is expected. In this sutdy, the N5-type Narpsio conductors were
prepared from the glasses with the composition NasFeP:SisxO12 (x = 0~0.2) with
investigating their thermal crystallization conditions, and their ionic conductivity were
evaluated. The conductivity in the grain of the glass-ceramics crystallized for 2 h was
increased slightly by the addition of P, and the conductivity was decreased by the longer
thermal crystallization probably due to the formation of the impurity phases. However,
it was found that the obtained N5-type glass-ceramics of the rare earth-free exhibited
excellent conductivity of the order of 103 S cm™1.
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Table I-1  FHAAL O E TAREE LRI N ORE

WA 7 1Y = 7 MRS E (H30)
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/103 Scm! em
PO 0.00292 5.72
P1 0.00300 6.53
P2 0.00409 8.72
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1-4. #bhylz R
& N5 ROEMA 22 S ABR OFE SR B S,

ARF7E (Part]) Tk, © Sio P —#@E#L LV @

PR IFIR] D IE AT & 0 SRR DR 3 BTz,

FEBLBULIIAIED 2 S OBLE B A 147 U — D%l & ST LY BT EEOF FIC oW TR

72 N5 BUERALT 7 2 DG AT L, (EE DN Ex L7ofESR. WO T HRIN OB & i L

-7, THEFEEEIT 1/1000 BEDEE 220 | BFRE
PEIRBD TS W Z ENbhoTz,

¢ TARTOMAMIZEBWTNSG A A& LNt € Nas;RSi«Orn & b A 7 AIZPLEd 5 103 S emt D

Sz, UL, P &M L7230 TR il 23
Mr L, B BRI OB R L 0 2 a3 s8N 5 i
m & 7eoiz,

&  BEEREORKRE, FEREM O S TIE P OB

NatniEM 2 A4 oM HH7 U —#EfRb 7 2 %
BT D ENTE,

KV REEIHIN L7, PO TITEARE R A R <
R ONTREEITHM LIz, LirL, P &R

ABSTRACT (Part II) : We have prepared glass-ceramics of the phosphorus-containing
NasRSisO12 (N5)-type (R = rare earth) Nat-superionic conductors (Narpsio), and
confirmed wide composition range and various frame substitutions. Recently we
achieved two important replacements, that is, R with Fe, and carrier Na* with H*. The
replacement of R with cheap and rich Fe is important in terms of cost and amounts of
resources. The carrier ion exchange of Na* with H* will spread its applications, such as a
fuel cell. In this study, Nas.9FePo.1Si39012 glass-ceramics of N5 phase was prepared at
first, and then, exchange of carrier Na* ion with H* was tried in several conditions.
Nas.9FePo.1S13.9012 glass-ceramics of N5 phase was prepared by melt-quenching and
glass-crystallization method. Ion exchange experiment was carried out as follows; while
monitoring with pH meter, prepared glass-ceramics was immersed into HCl aq.
with/without NaCl at room temperature. The obtained samples were characterized by
X-ray diffraction (XRD), thermogravimetry-differential thermal analysis (TG-DTA), and
differential scanning calorimetry (DSC). XRD measurement indicated that glass-ceramic
Nas.9FePo.1S13.9012 of N5 phase was successfully prepared. After ion exchange without
addition of NaCl, unknown phase was appeared in XRD pattern, and this change could
not be suppressed by changing concentration of HCl aq. A possible explanation against
this change is due to dissolution of bonding Na* in addition to carrier Na*. After ion
exchange with addition of NaCl, unknown phase was disappeared, although slight
decrease in crystallinity was observed. Glass-ceramic Na4.9FePo.1S13.9012 of N5 phase was
successfully prepared and replaced carrier Na*+ ion with H* without significant changes
in crystallinity under the conditions of ion exchange with addition of NaCl.
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Fabrication of all stead phase photovoltaic lithium-ion-battery with high capacity

Hiroki Nagai, Tomohiro Yamaguchi, Mitsunobu Sato, Department of Applied Physics
Yukihiro Kudoh, Department of Information and Communications Engineering
Chihiro Mochizuki, Center for Promotion of Higher Education Division of Liberal Arts
Li Lu, Department of Mechanical Engineering, National University of Singapore

ABSTRACT : A LiCoO; thin film on a quartz glass substrate was fabricated by a wet process involving
heat treatment of a precursor film spray-coated with an aqueous ammonia solution containing
LiCH3COO and Co(CH3COQ),. The precursor film formed onto the substrate at 180 °C in air, and
was heat treated at 500 °C in air for 0.5 h. The obtained film was spin-coated further with an
ethanol-based precursor solution containing identical metal acetates, and heat treated at 500 °C in air
for 0.5 h. The X-ray diffraction pattern of the resultant film showed only peaks assignable to the
layered-rock-salt LiCoO,. Raman spectroscopy measurements revealed vibrational modes assignable
to layered rock salt LiCoO,, with minor content of less than 5 mol% of spinel-type Co3O4. The field
emission scanning electron microscopy images indicated that the resultant film was 0.21 pum thick,
had no voids, and was a combination of small rounded grains measuring 18 nm in diameter and
hexagonal grains larger than 0.2 um in length. The Hall effect measurements indicated that the
resultant thin film was a p-type semiconductor with electrical resistivity of 35(2) Q-cm and a carrier

concentration and carrier mobility of 8(2) x 10'® ¢cm™ and 2(1) cm?V~!s™!

, respectively. The
electrodes with the active materials, titania on FTO pre-coated glass substrate and the resulting films
on the quartz glass substrate, were assembled into a sealed sandwich-type battery. A charge/discharge
test using a current of 0.5 pA was performed with a DC voltage source/monitor. Averaged potentials
of 1.6 and 0.7 V were observed by charging for 1 min and discharging for an identical duration,
respectively. The 1-sun irradiation was achieved using a solar simulator and the voltage change was
measured with a DC voltage monitor. The charging voltage of the assembled battery was 1.14 V by
irradiating of 1 sun (100 mW cm?); the self-discharge voltage was 1.10 V. The averaged voltages
were 1.1 V during 1-sun irradiation for 1 min. These results indicate that spray method is useful for
fabricating the all-solid-phase thin film PV-LIB.
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=i (27°C) T—HFH 1000 rpm THEE L, WEELHA,
HEA Y I L BifE 2NV T =T K =1:1:20
T, IAEIEEE 0.10 mmol g! @ Sou ZFHELL 7=,

2.2.2 AEra—|AHLCO 7L h—H—AEik (Set)
D

X ) VEEEEETHAY a— 1 LCO T LA
— P —IRIRIE, BRI TR L72®, 50 mL 22 Y
2a—FeUIC, FgY T U LK E 0.64 g (6.23
mmol) VY, =%/ —/N% 10 gMxic, TIIT7
FAT I % 046g (249 mmol) Y AN, =ETIK
M, 1000 rpm CTHE#HE, T X 27—y —T A% 3 g/l
Z, LR 0.5 mmol g! @ Li,O 7' L B — P — Kk % 7l
MLz, £/, 50mL A7 U a—F I, Eifga L
rUAFIE 1.90g (7.62mmol) BV HEY, =X ) —)L
Z10gMzl=, T ZIZTFNT 2 % 3.35g (45.7 mmol)
B0 AN, =IET1KR-, 1000 rpm THE#PHE, Tl ¥
T ——T A% TgMx, Co* RN 0.5 mmol g & CoO
TV =Y —ER AT, M LI OOWKRE, ¥
BED Co¥/Lit=1 &R HERIZIRA L, 1K, 1000 rppm
THE®%, TAX2T7—2—7 2% 5g MA T S & i
L7,

2. 3 LCO L —H—[EDIEAK
2.3.1 AFL—a—RMNEIZLDLCO T LI—H—
LD T

180°C IZRFF LI FEH T A FEM (20 x 20 mm?) 1T Saq
1,36 g A7 L—{ETBHR L, 7 LB —HP —B PPopray-1,
PFspray-3 , PFspray-6 & CIVENTEAL LTz, AT L—5 LA
ToO#EY THD, BRNDLZT 7T 0 E TO/BEX
30 cm, MEEPHEEIZ30mgs! & L, 5B OEK, 207
MO FARIRE T B 2 1 0 K L7,

2.3.2 AErya—PMEZLBLCO L h—P—J
DI,
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WA 1Y = 7 MFSEEEE (H30)

FHHEH T 2 HH (20 x 20 mm?) 1T Set & 100 uL i F L,
2 BEBEA B 23— M (191500 tpm-S5 s, 2™ 2000 rpm-30 s)
T®AI LT,

2. 4 LCO FLh—V—DOBEULIE
FNENOEMFETER LT VI ——fEE, 22
LT 500°C, 30 YMAVLBEE L=, A7 L—a— hET
AT« BV U 720X Fepray-1, Fspray-3 , Fspray-6, A B 21—
METEAR « BULBE L7 8% Foin &R,

2. 5 LCOFEBIEDI
2. 4 T U T2 Fopray-1, Fepray-3, Fspray-6 11C Set & 100 pL
WRL, 2BEAE2— FE (18500 rpm-5's, 222000
pm-30 s) THEM L7, Bl LV A—Y—FEE~<y
7 JVIFTC 500°C, 30 rRIEVLEE L 7=, o E Fi
Z U Fss-1, Fss3, Fss6 &89,

2. 6 TAAADOER

20 x 33 mm2 DAFFEMN EICAT L —a— MNELAY
v a— b EMAWT Foprays , Fssa ZIER LT, FEICLLTFO
2 ORI ERE~ AR T LT,

20 mm

N <z
[ Im

o
— 5-7 30 mm
3mm

B 2 IERRE RO~ 2% v 7

KHBDF 2 =T IIEEMITHE - T, FTO H T AFKM EiC
WD TF V— R Ti % 150 uLiH FL, 2BEzREr =
— % (1st 500 rpm—5's, 2nd 2000 rppm—30's) TEA L
720 S b 150 pL i F L, RO FIETEA Lz, B
LA LA —Y—fEE < v 7L T 500°C, 30 4y RAEL
U7z, JEAK L7 EME STk LiPF¢/EC-DMC 200 puL
LT NARHN0.02 g 2B L, AR L 7 SOV ERRIR &
WA LTz, MBEEECIX Fine 1 magnetic stirrer F301N,
[f £ THERMO F-0010D Z M L, 55°C T—REHEE L
7o

2. 7 WE

RIROWM AR VL, V77 Ly AR FRIROE
Bl LTH TN e — k% AT UV-2800 CTHRIE L7=,
MO FE AL, X BREIPTHEE SmartLab (Rigaku,
Japan) %My, Hi/7 45 KV x 200 mA @ Cu Ka # THIE
L7ZEHFRZ — Nz k> TRIE Lz, X BASA 0.3°0
WATE— LSRR T, 20 #PH 10-80°, 27 > 7 0.05°,
A¥ ¥ HE 5° min! OFLETHEL L, BRI,
DEKTAK-3 (Sloan) % ffi [ UL CHIE L7z, ol



£22.5 um DX A ¥ E L REEEFA 3000 um EE I, 5
RHE L, Ik K&/ aER< 3 AOFEHEEREE L LT,
/2, T AT PR, L—F— 77/%%&%
LabRAM HR-800 (HORIBA) ZfEHA L, L —%—
J100GS-16 (Showa optronics Co. Ltd,) THIE L7z, 5% 5

m? ([ZYIEF L 72 0.1 pA, 20 mV TIPSR, S+ U7
BE#E, Xx VT7EELZWELE, 5 BREL, kKE
/N ERRLS 3 ROEYEEZ TN ENOMEE LT,

O£ EFHEIX, FE-SEM JSM-6701F (JEOL, Japan)
EHEMALT, 5kV OMMEELECTEE L, WERE %
SEM Bl BB —R T —FTREEL, I—HR 2
—A N THELE SEM BIEMHBREE R LTz, T—HRv
NR— 2 CEEGitR, TV — X —NT MR ST
BT, &7 A ZDOEWFININT L 2 EEZE(IL, 6241A
DC Voltage Current Source/Monitor (ADCMT) TRIE LTz,
TEEE 500 nA O EETRAIM & ARAEZ 1 SR THREY

?‘ﬁﬁﬁzﬂf RER%E 30 YA I NAT o2, KT A AD N
FHZ X BEBELIE, VOACT523H TV XL~ )LF A —
A — (IWATSU) THIE LTz, JERSICIE, LAX-Cute %
A L7, 1 SUN SRS 2 (100 mW cm2)
DI L BEPTiE % 1 oM TV iIEL, 30 914 7 1
1ToT-. BUKBEIREEIL, CS-20 (Asahi spectra) Ti¥
LT,

3. MREEZ

3. 1 Vv h—P—IErROFR

M 3ICFHB L7 LCO F L —Y—KEE & =& J—)
WROBEZRT, %26 6 7 H THIREITA Uk
Mole, Flo, THHOWINARY M %K 4127R-7,
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BRIL St R T,
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7, HIED 20=19.0,31.3,36.8, 44.8, 59.4, 65.2°D " —
213 ICDD card No. 01-073-1701 @ Co304(Z—% L, £
Zh, (111), (220), (311), (400), (511), (440)D 4 F ) @ T
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DE— IR, K< otz
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WA 7 1Y = 7 MRS E (H30)

3. 3 FERLEEREDOT < AT kL

3. 3.1 AFL—a— MNETHEM - BULF L=
fED T~ AT h L

Fopray D% T < L AT MV EK 8IZR-T, ALY |k

LD 595 L 484 em I T DO B — 7%, FEEHEED LCO

12, 691, 618,522, 194 cm™ 3L D B — 27 13t = 3L b

IR TE -,

1150 950
Raman shift [em—1]

750 550

X8 AV —a— MNETEA - BV LD T~ X
~7 by YV OIXLCO, ¢ Ik L k&R,

IN6oI7<rv—7mE (595 cm™ @ LCO &, 689
em™! O b= LR LIV NEREERDI,
Bt =L M EAHRIE, LCO LML =31 b O Ky
KEAONEEWEOERE T~ E— 7 HE (596 cm!
DLCO &, 689 cm! DEL 2 /NL R) ORERRDHKRD
TR OFEERA A AV,

y=6.3745 x + 1.3246 )
IOLE, yIXLCO T 2Mba L b —JH
BOLTHY, x IV FOEHERTH D, EE

R IR T,

i“%l%Fspray@§?Vt0%7ﬁ$§kﬁé'ﬂﬁj/</l/ ]\gﬁ%—?‘

LCO AT BREE= S

i RO — 7 EHEO

. o aHE (%)
FSpray-6 17 2.6
FSpray-3 67 10
FSpray-l 90 14
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T ART RSB bNB LI, AT LV—8AG
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Raman shift [cn—1]

AE v a— METEA BB LD T~ A
7 Rv, VidEREEE D LCO, * XA v R iE
D LCO, Oz v h&RT,

X 9

AV a— METEA - 2VLBE L2, A B RS
D LCO ZbTNETLE{La SV hDOHD AT kv
LT,
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S
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Li’IL—N
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Raman shift [cm-1]

X 10 BEED T~ 27 [L, VidEiR#EE o LCo,
¥ XA R UAEED LCO, OIER b2 v k&7,
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ARERDOT, MREE 21T,

K2 FFsDI~rE—7EEERIL=a IV FEAR

LCO IZx7 D fb= v Efb= v b

B Nov—smBok (%] G (%]
Fss-6 18 2.5
Fss3 36 54
Fssa HNHT =27 L

Fssi IZ2WTIE 595 em ! O EikiEE O v — 7 23k &
RT3, i a3 L FEARITFE L TV,
WRBIROEK T, Miba L MEAERIINEL o7,

ZDEHIT, BAFIEIZL > THRIEN T AHEMR EITE
BENDET R, A a— METERLEZT L
71— —E PFypin OIRFEIT, WMEWMENR D D720, UL
WRFLC Lit D3 EA~IEB L, 5 B 721 Fopin (SER L2
NV NCHEEREES NS EEZ B D, LU, PRgpny Tl
TNER U 7 bR bR & EEREE T D720, INEJER
IR T DR R O 7 v —T—3, LCO OfEiutE %
TE DA E B OPMEERTEDL EBEZHND,
Z D12, PFopray % BVLIE U725 Fopray 1% LCO 127 AL
LictEZ LI, AT U—kOBNLIZRHHEO—D2 L b5
ZBND, —fIZ, VL« FiEE RO IR
EAFF> LCO 1%, 700°C L o BEiREVLE TR S
20708 UL, BT, TV h—%—KiEKE
180°C DL FIZ¥A$ 500°C OIKIREAVLIE CTIEL &
U7 Foprays & Feprays 18, XRD NZ — LT = Ay
ML TG D LCO R LTc, 2L, AT b DE %
(R0 <X, (L2000 EE2 AW IERERamT 7 25
W E~DERAEE D LCO M AIE L LC, M1 THL
BTN HETH D,

%72, LCO L LitA A v DIFELELD Co 1% LT 50 %
% T D &5 E DY Cos04 12T 519, Fpray D IEIR
R, LitA A BDamH T AR~ L, LitA 4
CEERIMET L, Cos0s DL =L MK L7z
EEBZOND AR T AFERIYERT D LitA A1,
P DM HEVED LT, LCO IZhEdfb L7z, L L,
Co304 DFERIEEIIA X MEETH Y, R ERAHE
D LCO & DIETERDTNAWIL1.007%THD, i
b D ZODFEREEDE T AREGHERE S Wiz, Zo
JEBIZA R AEIED LCO IZfEMmibT 20 EBE 2 bh
%o & HIZEEDOHANHEWEI 2070 B RN L,
BSRN R ERBIREE D LCO IR LIz &5 %
bNb,

Fspray-3 & Fspray-s FIZA B 22— NMETEHA, BVLBEL
JERK L7z Fsss & Fsso 13 BIRAEEICHESRIL L, Fssa XA
BRI UEIED LCO IREMIb Uiz, ZAUE, Fepray LI



TENT Se DAL, XX Y LR E LN D
fEm b L7728, Fssid Fopray & AR ORI Z R LT
LEZOND, TRHDOZ LG, AT L—IETERL
72T, TR OX S A A=V OFEEER L TWD &
Eibnbd,

LCO: layer | ¢

LCO: spinel
LCO: C0304 a

quartz

X 11 AL —a— METEK LIZBEDA X — VK
3. 4 F—EhERIE

WDF 3 IR LT EO R — L 2h BRI E s B & o
T,

3 BED R — L h B E R

Fr U7

oo STITRE e fimfn]
[om?+ V-1 -5
Fss 6(1) x 1015 72) 170(5)
Fssa 8(2) x 1016 21) 35(2)
Fss. 10(1) x 1016 41) 10(1)
Fopray-6 >3 % 106
Fopray-3 >3 % 106
Fagmyt  9(3) x 1016 102) x 1071 60(10)
Fepin 20(2) x 101 0.6(1) 40(5)

{21 R D Fepin ° A B R AAERE LCO 2% < FTMK
%, BPUENME» o T2, — 57T, @& D LCO IZH5dh
kT2 T, XYV TBHENREG ko, ZNDHD
XY UTIE, A—NELRFIVTFVLALAF L THD,

3. 5 SEMA A=Y

[X] 12 {213 Fispray-3, Fepin, Fss-3 SEM A A — 2% 787, Fopray-3,
Fipin, Fss-3 DRIFRIL, FNFH 31 nm, 14nm, 18 nm 7Z-
oo AL —a— METEMR LR, BRESEESH
Too Flo, AV a— METER LS REITEIZE S
Nz, LL, FhbORRIT/NS EETZ 572, Fssa
DFEHENL, Fspray-3 (ZHART, BB RRL T & K& b 103
RE LI2RTE 57,
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Study on diagnostic method using neural networks for the lesion of the auditory ossicles

Masakazu Mukai, Department of Electric and Electrical Engineering, Kogakuin University
Ichiro Takano, Department of Electric and Electrical Engineering, Kogakuin University

Yutaka Fukuoka, Department of Electric and Electrical Engineering, Kogakuin University
Sadao Yamazaki, Department of Electric and Electrical Engineering, Kogakuin University

Taro Inagaki, Otorhinolaryngology, Tokyo Medical University

ABSTRACT : This study proposes a classification method using a neural network for the lesion of the

auditory ossicles. The precision of the conventional diagnosis of the lesion remains unsatisfactory. In

particular, a fixation of ossicles is difficult to diagnose. To recognize the fixation of ossicles, the data

inputted into the neural network were improved by following two approaches. Ones is a spline

interpolation method that is used to make them with the same length between sound pressure level and

phase curve. The other is to prepare many traying patterns by adding random noises to them. The

neural network is implemented using the MATLAB neural network toolbox. The neural network is

tested using actual data to validate its effectiveness.
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Fig. 2 Printed data (Left: sound pressure level curve,
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Table 2. Results of increasing the numbers of data

by random noises and doctor’s diagnosis.

Total
[%)]

Disruption
[%]

Fixation
[%]

Normal
[%)

Number
of data
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500 80.3+33.6 | 62.1+38.4 | 37.9+40.9 | 60.1
1,500 81.8+37.7 | 63.6+43.9 | 39.4+45.7 | 61.6
1,800 80.3+£37.6 | 74.2+38.0 | 42.4+44.2 | 65.7
2,600 86.4+30.5 | 57.6+43.1 | 37.9+46.4 | 60.6
Doctor 50.0 60.0 88.8 62.2
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Fabrication of Innovative Metal-Based Piezoelectric Composite and Establishment of Its Characteristic Design

Method

Tetsuro Yanaseko, Dept. of Mechanical Engineering
Isao Kuboki, Dept. of Mechanical Engineering
Hiroshi Asanuma, Dept. of Mechanical Engineering, Chiba Univ.
Hiroshi Sato, Advanced Manufacturing Process Institute, AIST

ABSTRACT : Piezoelectric ceramics are used widely as sensor and actuator materials due
to its excellent mechanical-electrical energy conversion function. However, piezoelectric
ceramic has poor mechanical properties such as fragility (fracture elongation of
piezoelectric ceramics is almost less than 0.1%). In order to improve the mechanical
properties of piezoelectric surface oxidized nickel

fiber/piezoelectric ceramics/aluminum composite. Surface oxide film of nickel fiber is

ceramics, authors developed
worked as insulator between nickel fiber and aluminum matrix, also worked as barrier
from reaction between nickel and piezoelectric ceramics during sintering the ceramics.
To embed surface oxidized metal fiber and piezoelectric ceramics in aluminum matrix
without losing functions, Interphase forming/bonding (IF/B) method was used. As a result,
the surface oxidized nickel fiber and the piezoelectric ceramics can be embedded without
fracture in aluminum matrix by using IF/B method. It is confirmed that output voltage
was generated by applying impact to the fabricated composite, and it was confirmed that
the piezoelectric ceramics and oxidized metal fiber were embedded without losing their
function. And optimization of embedding conditions was performed.
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Fig. 1 Schematic of proposed innovative metal matrix

piezoelectric composite.
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Fig. 3 Arrangement of aluminum plate, sintered compact and copper foil.
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Fig. 4 Schematic of the impact test system.
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Fig. 7 Effect of pressureon Vickers hardness and density of

sintered compact.

3. ®WEBLUEBE
3.1 BUEBICLLIEREBHRENDEBRICIRER
Fig. 51Z To = 1373 K, to = 10.8 ks D5 CTHRALIR & A ik
Liz= v 7 )Vii#ED SEM 8%~k L, Fig. 6 124 U7zfgfb
DR & L BB S & ORRZRT, Fig.6 & b &#
JVER IR FE (2 R\ IR S EVLER R I 0 S5 AR & BB T b
D2 ENG0Y, LR S 3R RN AE - TEnY
DT NG E, FROFIREIZBT DM 208
BELL, TLv=vRTay MY, REREEZED
BALSME O FRINTE D Z E AR I, 2 OfEE)N
O, WEERIZ AV 5 72D O BLEL AR I RREE 23 10 pm LA
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Fig. 8 Sintered compact with surface oxidized nickel fiber.

Surface oxidized nickel fiber
Aluminum

Piezoelectric
ceramics

Fig. 9 General appearance of surface oxidized nickel
fiber/piezoelectric ceramics/aluminum composite.

PZT LMAbETRUSHRER SN TR LB IV

FroOWBmTH Y,

72

e

BEWFZEET S e Y = v Mgt

+ (H30)

Output voltage, V/imV

- L L I
5O 1 2 3 4

Time, t/ms

Fig. 10 Waveform of output voltage from the fabricated
composite.
Oxide film

Eutectic alloy Void
(a) Cross section of the composite where oxide film touch to aluminum

Aluminum

500 pm

(b) Cross section of the center of the composite

Fig. 11 Cross sections of fabricated composite.
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Fig. 12 Crossand longitudinal section of specimens; a) P =2.2 MPa, T,
=20um,b)P=2.2 MPa, T)=50 um, c) P=4.4 MPa, T)=20 um, d) P
=4.4 MPa, T,=50 um.
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Fig. 13 Crossand longitudinal section of specimens fabricated under
various pressure.
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Fig. 14 Fracture part of piezoelectricceramics
and metal fiber of specimen (P=8.8MPa).

4.

il

i BEEBEEAMEIE LT, BebToEEE
FI v ADORIRICHBRED H B, RERILE R
FEEETIvI A/ ER~ MY vy AEEMEIZREL
Z ORI A ATz

FERLELT, FrRROMANEGLNT-.

1) MulgfE B L OSUSHS Ik DS & o & BB LT, &

74

WEMFEET 7 v Y = 7 MIFsERE E (H30)

B E KRR CELE T 5 Z L TRBICHEDLZENT
5. F, ARES N DB OIE S (BB O 7
RAZ BT 2 &0 5 R RNCIE S Z &L, 2o
ZEEHMTAEZETIEEDES OMILIEES 5 Z &3
TEXHZ LR L.

2) EBET I v AOBEREICRWT, — B O S
23 50 MPa A3 &l Tdh B Z &N yino T, T miHE
JEEE T I v 7 ZADBIERGRE D 70 b BB R FIRI
ERS D LB L=,

3) RABEEEGEEZH WS Z L TEERICER LW
JEEBET I v 7 ADOWEEZHERI 2T NAVI=T L
RO T 5 Z ok L.

4) ENBICA v — MO &R EOBEAEE %K
WLT2Z LT, BAEOEBERLRA Nl E2Hb &
W, MBS BAF 2B A /L Z e TE .

2 & XM

VegZe =], FEEW, BARE, “Frrmyras
SR T 7 AN, FHE UL LBNT 7 A %
AWl A~w— bR —RELMICAY— MR — %
FHLET 7 Faxz—2RBLO0EY7, FiFE
3968430 &-.

Asanuma, H., “Development of metal-based smart
composites,” JOM, Vol. 52, No. 10(2000), pp.
21-25.

wAE, HEys, THEEFE, EREE, ‘@R
TIHEEZ 7 A /TN =0 MEEME ORI,
H AR 235 14 [IRSTRE « A4 BHIN AT
R SCE, (2006), pp. 21-22.
T., H., Sato,
Characteristics of

(1)

)

3)

(4)  Yanaseko, Asanuma, H., “Output

Piezoelectric
Fabricated by
Interphase Forming/Bonding Method,” Trans. Mat

Japan, Vol. 39, No. 3(2014), pp.

Voltage
Fiber/Aluminum  Composites

Res. Soc.
325-329.



WEEFT 7 vy = 7 MFFEHRE S (H30)

MELE bROS—mBIEZERAL
ZHEREMYREERTEDEE

ToERE R TR Mk ToRRh (LA e 1)
USRS ToERRSeR HAREE T2 i o — 2)

Optimization of microstructure of sound-absorbing poroelastic material
by homogenization method and topology optimization method

Takashi Yamamoto, Department of Mechanical Engineering, Kogakuin University

Shinji Nishiwaki, Graduate School of Engineering, Kyoto University

ABSTRACT: Two optimization methods to design micro structures of sound-absorbing poroe-
lastic media based on the homogenization method by an asymptotic expantion are proposed in
this study. One is a parametric optimization method utlizing Biot’s model. In this method,
Biot’s parameters are first identified for various micro structure of sound-absorbing material by
using homogenization method and the linkage between Biot’s parameters and the parameters of
micro structures such as pore radius, fiber diameter and pore radius of cell membranes is derived.
Then, the parameters of poroelastic materials are optimized by using transfer matrix method and
genetic algorithm to maximized sound absorption coefficient at prescribed target frequency range.
The other is a topology optimization method based on the density approach. In this method, the
topology of a micro structure of acoustic poroelastic material is directly optimized. Design vari-
ables to describe material distributions are defined at nodes in a prescribed design domain, and
are optimized to have values 0 or 1. Here, the design seinsitivities that are inevitably important

for the topology optimization method are derived by using the adjoint variable method.
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Fig.2 Schematic view of homogenization of sound-
absorbing poroelastic material.
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Fig4 SEM images of typical foam materials

(polyurethane foam).

Fig.5 Finite element model of a typical foam ma-

terial by Kelvin cell model.
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Fig.6 Optimal sound absorption coefficients for

normal incident.
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Study on Action Inducing Mechanisms with Somatosenses and Audio—Visual Stimuli

Tadahisa Kondo, Hirofumi Nakajima, Department of Informatics

Akira Utsumi, Norifumi Susami,

ABSTRACT :

Intelligent Robotics Laboratory, ATR

This project aims to construct a model of action inducing mechanisms by

somatosenses and audio-visual stimuli. This paper describes results of the second year

of the project. First, virtual reality system was constructed for demonstrating the

moving sound reproduction. Second, attention drawing effects using moving sound was

investigated. Finaly, effects of somatosenses on the position recognition by comparing
between haptic information and visual information. The results showed that the 3D
drawing sound was prior to 2D sound, and the different driving positions might affect
the drivers’ recognition. These results also suggested that further investigations could

achieve the aims of the project.
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2-2  Arrangement for loudspeaker array.
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2-3 Virtual sound source reproduction.
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Development of Deep UV Photosensor using III-VI Oxide Semiconductor
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Tomohiro Yamaguchi, Department of Applied Physics, Kogakuin University
Tohru Honda, Department of Applied Physics, Kogakuin University
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ABSTRACT : Epitaxial growth, fundamental material property, and their correlation with
the device performance were consistently studied to realize functional deep UV
photosensor using III-VI oxide semiconductor. By stacking thin a-(Alo.04Gao.96)203 film on
the a-Gaz03-based metal-semiconductor-metal type solar-blind deep UV photosensor,
maximum responsivity of 0.2 A/W was achieved with maintaining reduced responsivity
drop in the short wavelength region.

1. HREAW

P 300 nm DL OSSN I, RRE - B, AF BN REIZRD 5TV D,
W O FERS R 2 ISR ST S (K1 3H), AW TIL, FHT NA AOREE 72T ZHT N A A
BUR T, KT B ERTH D0, =RIVF — R0 WCEREETD, FRHEE 280 nm AT & o —id, #h
WIS UK OER S LTI/ D 2 &0 DEWVEEFIRR | KBRICITE TR W=D Y —F—T 5 4
LTRWLDO TR, F72, 2013410 H 10 HIZHE v RBRER &I D, YEREROFKIL., RICEEN
GRS U7 [EE s S (UNEP) DAV RET. /K Ll kY —L LTORAREZOND, FT-,

FUE GBS LT 1A 7o [E BRA 2 AR SRR TR B9 % K NI BRI A R — B 3TN
RER) BERENTZ, 2017 F 8 A 16 HIZHBhE N A ADHFHEIEEC, TRESFBIE H OB HE 722 & ~0Ji
BT Lo T AKRREME - 7B ORE - wH - A MAbEZABND,

DIFRIEE IR & 7220 o JKERAE RS O BRI T 7o A i

97



Potential applications of DUV devices
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Development of All-solid-state Battery for Innovative Large-scaled Usages using Polymer /
Inorganic Hybrid Electrolytes

Shiro Seki, Department of Environmental Chemistry and Chemical Engineering, Kogakuin University
Kazuhiro Suga, Department of Mechanical Engineering, Kogakuin University
Toshinori Okura, Department of Applied Chemistry, Kogakuin University

ABSTRACT : All-solid-state battery has high safety, compactness, high energy density
and attracts attention as next generation battery. Although inorganic electrolytes has

mainly investigated and exhibited high ionic conductivity, have relatively low stability

between electrode and electrolyte. Also, solid polymer electrolytes has high flexibility

and high stability of electrode/electrolyte interface, but exhibit low ionic conductivity.

We prepared hybrid solid electrolyte that has high flexibility and mechanical property
by polyether based solid polymer electrolyte and cubic-LizLasZr:012 (LLZO), amorphous
Li15Alo.5Ge1.5(PO4)s (LAGP), and NasZr2SiaPO12 (NZSP) composite. We measured ionic
conductivity, thermal property, interfacial stability with Li (Na) metal and Li (Na)

transport number by thermal and electrochemical method.

1. IZLC®IZ

BUE ZREBEBMOFEIEEZ>TEY, PTHLAY— |
TH R — MY a B ER TS Li A48
ik, =RAF—FENE BRGRYA 7 VREEZ RS
e, BRI X NLVF —OETHFHEH O KAEEMSLER
HEiEA~OEL L AEEE N TWD, 20 LiA 4> “%kE
ORI, - EmEREGITEY, BROZEME - (FHEED
M EARDENTNWD, FEREEE T2 E Y
FULEMIL, BWEeEEEEE L, BoAENOERE
(WEEIZ XL D BEMDOE = RNV —FELN AR TH D,
{EWRERBIFE DO L S TH 5 LitLasZr012 (LLZO) T
FIRT104 S emIfREED NV A F U AGEEA R L, Li
ERA~LEENEN LD, EEEEROEBMRL~0
ISHRMF S TWS, LrL, NEICKRIAREZAE L, #

104

AL U7 BR OMERIsRE 12 Z L <,
LV, RBIETIE, 78R LLZO & B SRREEICE
NoHRY =T )V REm s 1 EIRERE EERT 52 L
T, BNLERTEE - MR AOSRE &R AR U 72 i o0 IR A
BEREREOEMNEZRAR S, 72, AC A E—F
Rk AW TEAERERE O Li {55888 % O L 28
EDOREDOBESACFIZFEBIZOWVWTELREITH, —H,
TERERL R DB AT R IEMERDO Y F U LA A
VRERTH D LivsAlosGers(POs)s (LAGP) % W=7
W”@ﬁd%ﬁﬁoﬁtﬁi\UKﬁV%mwﬁ HEn
IRV Li OB FAB NSRS S TWd, £ 2T, Higks
B EIZHFET I NaZ S A fE L7z NaA 4%
WRER I TWD, £ 2 TR T, Na szt &y
T-/1EH%  (NasZr2SizPO12 (NZSP)) #iAH E (A BARE % 1FHR
L. ZNERERMG 21T o 72,

R & O R



2. =EE&

2. 1 LLZO R¥EHERYE
ArZHRO 7 a—T Ry 7 ANT, R =—TFT L%~
7\ E < —(TA-210, % — T ¥ 5 IK) ~ LiTFSA,
DMMG@W%W%&HHW:01T%%éﬁto%@¢
. BRI D cubic-LLZO(E B RI/EFT L) 2 B &t T

polymer i LLZO =1:x (x = 0.25~ 2)DE|G TENEIVRS
L7, B—8MEHD -0, T2 =Y L EEEN

Z. BE%. A RB v 7 22T 12h U FE 2w g A 1T
ek TR =Y ALERE LR, EEWGEED
@W%ﬁ?xﬁ@k«#&xbb uv Btz kso v
HNVEAFIGIZEY . &5 F/ILLZO B EA B RS % 1
WU7-, EREMEOBKESE, FANELE 100mV, H
TEIRE#IPE 80°C~-5°C T, AC A » B —& v ZIEIT L v
ﬁbt&y®aﬁmlmﬁmgﬁﬁ@ﬁﬁ TEME A W E
T BB, RY =—F VILLZO BAH E KB AR 0 T b
el Li?’ﬁé‘:%ﬁ@ﬁ . aA A ~EA-EHALE, =4
BV E 60°COTEIRFE THREF L. Li &8 F st o R
A%, AC A v B —F 2 AEE AW THRIE Lz,

77}1"71’—

2. 2 LAGP REHEMRE

ABRELL, T Ar FHEK T/ o —7 Ry 7 A
WTITo T, EREEERICKRY) =—FT VR~ 7 vE )/
~—(EO:P0O=80:20) % A#L, LiIN(SO2CF3)2,. 3/t B LAGP,
DMPA CLEEBLMAD . 72 =1tV (FE) %
Zlee RVxz—FT VR~ E /) ~v—IZx LT,
LiN(SO2CF3)2 #[Li]/[0]=0.1 Dz 725 X 52 L. LAGP
ZE R0, 5, 10, 20, 30, 40, 50, 75, 100, 150, 200, 300 Wt%
TENRENEML Lz, KIBT TR L, HikgoRE
& 12 FF DL EEZEWEE L2, 05 mm DT 7 1 2 Al—
Y= 2 DH T A& AV THREZ B L%, UV
4% 500175 2 & TR U =— 7 VILAGP 8 [E (K
fRE A ER LT, HEMEREMREDOA 4 U ZE8E L AC
A=A EERCTHE L,

2. 3 NZSP REHEMREE
BHREAREMREIIRY =—FT VR ES T O TA210
(EO:PO=8:2, % — LHHIK) | & B D NaN(SO2CFs)a.
FBRtEAID 2,2-Dimethoxy-2-phenylacetophenone, k%7
fEE D NasZraSioPO12 (NZSP) # F N EHRA ~HHH L.
T ARENTF ¥ X P LI UV BFIC KV EASE
%2 & THESRL L7z, NZSP i1Z NASICON ##i& % B v =i
T 10-3 S emt R & LR E WA A AR R AR T Y,
AMWFFETIEL, NZSP % TA210 125t LT 0~300wt% oD i [
THABL S 7z, (FR L2 ERERERZ I, B
ZAEBAE M (SEM) B8 LU /L F—43H X
#O(EDX). HFHiA - MAEEMEZ 7 — U BRI,
YR (FT-IR) . Wtk 2R =B & (DSC)., 4
AAGEEE AC A B —F U AETHIE LTz, Na A A
VEREIX[Na | BAHEREMAE | Na]t /Lo St & ZE(L
SE=HRIRE S £ TD AC A VB —F 2 A IE

105

T m Y =7 MRS E (H30)

IzZkn.,
HL7-,

PP A RET 2 2 LiIck VR

3. MRRLEEE
LLZO RENEMRE
CHERL L 72 T-ILLZ EAH EA R

3. 1

Fig. 11 g (x = 1)

ONBLZ R, BB ERAR O B W EIRIC BN T,
57 FILLZO AR B IL, IR T B LB
FROBMEEEZ A L TWD I ENS 5, BEimiEEs
O P IMEME 2155 51k LT,
b@ﬁ)&)éo

mo - & AT
D FIEFHEBTH S AE

A\

Fig. 1. Appearance of polyether/LLZO
composite electrolyte (x = 1).

Fig. 2 12V =—F L/LLZO HHHE IR ERE DA 4 >
REE 2R, RNY=—F/L/ILLZO G EEEMRE D A
A AR VXIRE O I BRI 3 S 8 ) 23
Zx B, 60°C T 104 Scem?, 30°C T 105 S em R ED A 4
NEEEE R LT,

c[Scm’]

3.2 3.4 3.6

1000/T [K™]
Fig. 2. Temperature dependence of ionic
conductivity ~ for  polyether/LLZO
composite electrolyte.

2.8 3.0 3.8

Fig.3 1 60°C T Li— A0 E A EAE S im IRH o Rk
ZAbZ R T, Li— #EAE A S R oD St i BRI R R0
EEHIzED U RIERD B 50 R ClRIE—E & 72 -
72. 100h it HEPUEO R X 2B TR o T, K
T—7/VILLZO BHHEREMRE & Li &8 L OMIcHmD

TRERFEPEELSATND LEZ BN,



180
160;
140}
120f

S 100

o gl

mla

x=0
x=0.25
x=05
x=0.75
x=1
x=2

AO 4 > om

9

60

V
'VVvvvv vvvv,vvyvvvv L AAAALAAAAAAAAAS
IGIQIQIQI(}IOIQIQ

40
ol aémi%m% §4§548§3§5§3aaaaaamaaq«mAA

150 200

0 50 100
Time [h]
Fig. 3. Time dependence of interfacial
resistance  with  Li  metal for
polyether/LLZO composite

electrolyte.

3. 2 LAGP REHEMHE

VESL L 7= A0 A B AR D4 B % Fig. 4 12777, LAGP
OEFHEOEIMIEN, BEEOZHAMESMET L, Af
272> 7=,

Fig.4 Appearance of polyether/ LAGP
hybrid films.

3L

-5

1

g-6
]
(7 5]
£.7 -
=]
= = LAGP(a) Owt% 1
e LAGP(a) Swt% !\1
LAGP(a) 10w% b
-8 v LAGP(a) 20w% ]
& LAGP(a) 30wt% .
LAGP(a) 50wt% b
9| P LAGP() 75w%
—®— LAGP(2)100w(%
—%— LAGP(a)150wt%
& LAGP(a)200wt%
_10 L 1 L 1 i 1 L 1 1 i 1
2.8 3.0 32 34 3.6 38 4.0
100077 / K
Fig.5 lonic conductivity of P(EO/PO) and

LAGP hybrid electrolytes.

106

WAHIET 7 v ¥ = 7 M2 2 (H30)

A A AREE DR ERFME A Fig. 512~ T, Fig. 5 X0,
LAGP OB IZEWREIR (80°C) Tito BRE KT
T 58, RIR(0°C) TlE 200wt% % & LAGP DEEEIC
Mbbdo T—EDEER L, ZOMENDL, EHT
EBIEE DA A MAREMEORERTFIEN, LAGP L O
ﬂ: KON EL D Z ERLNY | RBREOLENR
B, £EorEKE ”’?’?ND LAGP O#FH{kIZ
XU, LiAAromsEEngibLiztE2015, &
oy T IEAREME & EEEME TIL. A 4 A8 EOIR
BRIFENRKRE L B b0, GHREME O E /R EERK
PIREIZ L o TELT DA R ENRZE L BND LR,
LiN(SO2CFa); # IRl SH A Z LIC LV Li mEMEEZHT
%, R =—F L REsS T EEREMRE ~IESE LAGP %
L L, 200wt% E TOEMERERE X BN T2 2 &
W) U 7o, BAHERERFE L, 60°CIZ3V T 104~10° S
Ml RED A A AN AR U, REVESE & R R
R O2EGRBEMOBME L L THIFTX D,

NZSP REHERE

AR BB ARE BT NZSP OB kic L v, HEBEH
DB EBAREBIIT A D ZREMEAHIIN L7z, NZSP A
100Wt%LL ECiE, FZ#MENME T L= 2 &b, Rk
i@ﬁi%ﬁgﬁWMLt&%26héo%Mﬁ%fu
NZSP Ki1-A @1 HICIZIEB —ic ok LT Y, EDX
DB Thb Y H$¥®f§%ﬁ§ﬁ%%ﬂf:o Fo, BE
B NZSP RN E L Dl >N THM L7272, &5 F
I NZSP s Ic R S iz L XD, Fig. 6 1
HEFRRE (R EARE D DSC #iff &R, 47 ZAEBIREE (Tg)
13-25°C~-35°C D#iH THLAL, 30wt% £ TOHIPA T T DI
TOMEER SN, TgDETIZL Y @45FHNO B BERS
WML, 7 Ay MEEWEOMN LICE DA FARERD
BRICFEETDAREER H 5D, —J7 T, NZSP A% 50wr%
PLEOMABTIZ. TR ITIEE A EHERTE 2o T,

3. 3

0 Exo.

Endo.
— Al

-60 -40 =20 0 20
Temperature / "C

Fig. 6 DSC profiles of polyether/NZSP
composite electrolyte composite solid electrolyte.



WITA A AMARERORE R A Fig. 7TITRT, A A
MERL, AEEE T 30wt% N Kk bV MEE R LTS,
BRI AR CIR B 72 8 S HERR T &, Owt% & bl L T
6 fZICHER Lz, IR 100wt%ll B Cik, owt% v
BWMEZR LIz, Zhid, NZSP EHHES NI 512>
AVCEMEH T NZSP OEfFEAIC L VRIRANELT, B
BEHARE S o P LR TEX 5, KRS D
KIZEY Nyquist 71 v b OFMHIMOTAR B EFIZT
Owto% & Fhifie U CHERR & 72 v | 2 DL EDIHLER 3 23 F
ETDERBIND, o, A A VBERIIRST LV
NZSP Ol DB ENZ &b, Na A A I ERIIC NZSP
BTARZBYEETDLEEZLND, Na 1 A4 iR
Owt%, 30wt% & H 12 0.05 LA T & 72 U RV Vil & 71k L, 30wt%
DFENLVIEWMEEZ R LTz, UbEoZ &b, REEM
Na —REMOKIRE LA IR TE 5,

Fy
o o (w1
A 10wt
10 E e WEg v 20wt
§ e : - 30wt
O ! 4 Siwt%
5- o ¢ - Tiwtta
5L RN O 100w
10 3'. . A 200wt%
_ am : 5 [0 300m%
" R -
210 ET RN | -
5 %
-
; N
107°F 2% *
..
]0..‘ E_ 1 1 " 1 i 1 " 1
2.8 3.0 32 34 36 38
1000T" / K"
Fig. 7 Temperature dependence on ionic
conductivity for polyether/NZSP  composite

electrolyte composite solid electrolyte.

B

AWFFED TR L OB R 2 Y U REERHE LR O
INiEE R SR SRR, S8R BEH S AL moFH
B ZHRELZ WIS TSN T B — TR RUGE (BK) | AR AR
Mk a ZHRE T2 (BF) BRREFTICE T
HaERLET,

2 & XM

(1)V. Palomares, et.al., Energy Environ. Sci., 2012,
b, 5884-5901.

107

AT 7 1 Y = 7 MFZEEEE (H30)



Vil

TEEFER

TAEBERE

FEEE S —

WA 70y = 7 MFFEsREE (H31)

AF/ERY FOARZO—aAUEHIBZRDHE

A HEEARA Rl - B mRAH

B %

Study on Gas Flow Conductance through Glass Nanopipette

Tomohide Takami, College of Arts and Scineces,
Center for Promotion of Higher Education

Atsushi Sekiguchi, Learning Support Center

ABSTRACT : Glass nanopipette is widely used for the transfer of the various kinds of the
small amount liquid less than femtoliter, and many applications have been explored. The

evaluation of the inner condition of nanopipettes is necessary for the stable use of

nanopipettes for these studies. However, the evaluation of prepared nanopipettes with an

optical microscope is beyond Abbe’s resolution limit. We proposed a new nondestructive
gas flow method to test glass nanopipettes before using them. We observe the exit gas
pressure of nanopipettes by changing the entrance pressure of nitrogen or argon gas up

to atmospheric pressure. We have found several problems on the measurements, such as

the dependence of entrance pressure increasing speed.
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Fig.1 Schematics showing the pronciple how to

measure the vacuum conductance through nano-

pipette using vacuum chambers.
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hole diameter D and the conductance C through the
hole.
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Table 1 Apparatus and instruments used in this

study.
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Fig.4 Schematics of the apparatus.
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Fig.5  Entrance pressure (P)) dependence of the

vacuum conductance through a nanopipette using

nitrogen gas.
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Fig.6 Entrance pressure (Pi) dependence of the
vacuum conductance through a nanopipette using
argon gas.
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Fig.7 Optical microscope image of the pipette used for

the conductance experiments shown in Figs.5&6.
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Fig.8 Modification of the setting of nanopipette to the
metal base; (a) previous method and (b) modified

method using an epoxy glue.
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Fig.9 Entrance pressure (P1) dependence of the

vacuum conductance through a nanopipette using
nitrogen gas, where the setting method of the
nanopipette between the vacuum chambers was

modified as shown in Fig.8(b).
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Fig.10 Entrance pressure (P1) dependence of the

estimated nanopipette inner diameters vacuum
conductance through a nanopipette using nitrogen gas,
from the data shown in Fig.9, where the setting method
of the nanopipette between the vacuum chambers was

modified as shown in Fig.8(b).
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Table 2 Vacuum conductances and estimated

inner diameter D using N2 gas.

avRy xR md/s JedifE nm
1[EH 5.94 x 10712 252
2 |H 4.25 x 10712 213
3 H 2.63 x 10712 168
4@EH 412 x 10712 210
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L=t D% Table 312777,

Table 3 Vacuum conductances and estimated
inner diameter D using Ar gas.

ARy RVA md/s Jehiif% nm
11AH 5.95 x 10712 276
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4 [\ H 5.39 x 10712 263
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Fig.11

estimated nanopipette inner diameter using the data of

Simulated temperature dependence of the

N2 gas vacuum conductance shown in Table 2.
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Fig.12 Entrance pressure increasing speed (Pa/s)

dependence of the vacuum conductance at the
decreasing dependence stage 1 (square plots) and flat
dependence stage 2 (round plots), using Nz (shown

orange) and Ar (shown blue) gas, respectively.
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New development of research discipline on chitin, chitosan and mammalian chitinases in medicine, pharmacy

and engineering

Fumitaka Oyama: Department of Chemistry and Life Science, School of Advanced Engineering, Kogakuin University

Naohito Ohno and Daisuke Yamanaka: Laboratory for Immunopharmacology of Microbial Products, Tokyo University of Pharmacy and

Life Sciences

Norihisa Noguchi and Takeaki Wajima: Department of Microbiology, School of Pharmacy, Tokyo University of Pharmacy and Life

Sciences,

ABSTRACT : Chitotriosidase (Chitl) and acidic mammalian chitinase (AMCase) have been implicated in
various pathophysiological conditions such as chronic inflammatory diseases and food processing. Here,
we directly compared the chitinolytic properties of mouse Chitl and AMCase with Serratia marcescens
chitinase B (Serratia ChiB), a well-characterized chitinase, using artificial and natural chitin substrates by
combination of the colorimetric analysis and fluorophore-assisted carbohydrate electrophoresis (FACE)
method. Chitinolytic activity of AMCase at pH 2.0 was stronger or comparable with that of Serratia ChiB
under its optimal condition, indicating that AMCase can work as an efficient chitinase in the stomach.
Chitl and AMCase show different dynamics of chitinolytic properties through acidic to neutral conditions
with mutual compensation abilities. Serratia ChiB shows about two times higher chitinolytic activity than
Chitl and AMCase. Thus, Chitl and AMCase have relatively strong chitinolytic activities and play

distinct pathophysiological functions in vivo.
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Chitl & AMCase (%[A] UL CRILL TV 5,
Chitl [ Z~v ADH, R, MHTEREBELTEY, AMCase
I3, TR, ACTEZRBELTNWS [10], SHIT,



BEEITEERE v 07 7=V TREL, MM WS
W, —ETY Y Y —AIIFET D (1], Zh bR
BT, ZRENRO mRNA LU, + A hhA i
KoTEEHT D [12], EHLLTe~r v T 7 —UI2B 1T
% Chitl OFHL~LiE, AMCase DN LY HE R

U ARZHE (lipopolysaccharide, LPS) 4LFR L 7= BLER TIHAK
W2 EREmBN TV D[12],

Chitl & AMCase I%, FEx ZRIHRETIZIVT, FEN
NG5 Z &b ERSNTWS [5], Chitl UL,
WYL Y VY — LW ERIECH D I — = HBRED
MAEHCH 1,000 fFIZHMT 5 [6], & HIT, Chitl L
X, TT e — MEENREECAE [13], FEIRIE [14], FEMR
PERRKESE [15], 1 PEPAZEME R (COPD) [16] 72 & ig
PESIEMIR BT VY g = —JF [17] M [18]
TE{bT 5, AMCase mRNA B L OH /7 B L~
b~ 7 AT LR S NS T LV F — M SE O FUR R
T AETACBWTE LEMT 5 [19, 20], ik,
Fexlt, AMCase BN~ ADE L BOLME T CEFER S
077 — Btk OFEE SR & L TR TE 2L %
RLUTZ [21], 20X 9IT, WEEEORI L~V IoE S
NTWDEN, mEEOHREIITIHREETH D, I BIT,
B4 5 R ORI B L OB AR EE (S B9 5 i ELE
XFFF—EOHFLEL, FIHNITRoTHRY,

Serratia marcescens XV L~ L THFF—F & pEAE
T5H7 T LEERETHD [22], ZOMEIL, $FF—F
A (Serratia ChiA), & 7 —- B (Serratia ChiB) 15 X U8
FJ—¥ C (Serratia ChiC) O =FEFEDFFJ —¥ %35
3% [23-25], ZAUVET, Serratia marcescens O X F ) —
BiE, T U0 L OX T U RS RO T M
AT T ARER E LTRSS TE R [26-31],
& 51T, Serratia ChiA & ChiB 2%, @4y FEFFBE
EHIZA v Fax—TDE, FFUNMRIZEBNT, M
FNRAERTZERREINTND [23,24],

AL TIX, 5 JFRFIE L fluorophore-assisted
carbohydrate electrophoresis (FACE) & & fA & HH, AT
BLOXRKOX T B H VT, Chitl & AMCase @
X F Uy REEE A Serratia ChiB & ELBEHL#E L 7= [32,
33],

2. EBMEL L Fik
2.1 Protein A-Chitl-V5-His, Protein A-AMCase-V5-His,
Serratia ChiB-V5-His D FFHl

~ 7 A Chitl, AMCase % L T Serratia ChiB %,
Protein A-Chitl-V5-His, Protein A-AMCase-V5-His,
Serratia ChiB-V5-His & L C R @ THHE L, Ni
Sepharose (Z & WHERLL 7= [34], WH L7=X X0 E
20 mM Tris-HCI (pH 8.6) (2% HT L, R UkEiEiE TEhik
L72 HiTrap Q HP W 7 At L7z, BT L% 105&ED
20 mM Tris-HCI (pH 8.6) T¥i# L, 0~1.0 M NaCl DA
PRIEE AR THEE L, B L7 [34-36],
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23 BNy BRERE, SDS-PAGE, VTRFZ 71
v B LUFF U pfEEE

2 X7 B RE ORE, SDS-polyacrylamide gel
electrophoresis (PAGE) 35 X T Western blotting %, LLH(
WELIELOIATo 2 [34], ¥ F T —EWEHED, DIATH
£ L7 & 91T 4-nitrophenyl N,N’-diacetyl-B-D-chitobioside
[4-NP-(GIcNAc)] % 200 uM O CHEMA L7 [34-36].
BOSIE 1M JKEET MY A 20yl TIEIES W72, HEAE
L7z 4-NP % 405 nm THIE L7z, 4-NP DELEIR
% 17,700 M-1cm-1 £ LC2=v k (U) Z#E L=,
1 BiFa=v b (U) 1%, % pH T 370 T, 1| ZpHIC
4-NP-(GlcNAc): 2>5 4-NP % 1 pmol 9 2 FEE &
EEFEL,

24 X% F L EBEDL5fEE FACE S TORENT

PAR#RAE L= & 912, 4-NP-(GIcNAc), (GIcNAch &
auA XNXFUERELE L THER LR [34], T 57—
BIEMEIE, 4-NP-(GleNAc): (F&IEE 200 pM) & (GIeNAc)4
(KPR E 200 pM) & & BE#  (2.1pmol) & 3700 T,
Mcllvaine #EHEHRH TEINLEN 30 57, HD VT 1 oA
V¥ aNX— | THZEICEVMELE, MO THEETH
HaaA ZNxF L (KIRE 2 mg/mL) H 5 ORA K
MERET 272010, KISIEE&#SE (10 pmol) % 370
T, [FERORREILH T 30 3 > F 2 — b LTz, b
IRfERR 2 WD CROS IR & B IS E 22 N Coi i Lz,
* F v W Kk o & Xt K Wi % fluorophore
8-aminonaphthalene-1,3,6-trisulphonic acid (ANTS) THE##%
L, EU#tREOME% 2 PAGE (2 X > CTolfL 7z
[32,37], GleNAc # VU I~ —Z2fEMEYE L U CTHEH LT,

3. R
3.1 KBE THRE L7 Chitl, AMCase 3 X} Serratia
ChiB D8l

~ 17 A Chitl & AMCase % Protein A-Chitl-V5-His &
Protein A-AMCase-V5-His Ofl& % /%7 &F & L TKIG
B CHRBL7=(X 1A & B), Serratia ChiB i%, pET A
T AERNWTHEEGZ /37 8 (T7 tag-ChiB-V 5-His) &
LCHILE (X 10),

A. Pre-Proteln A-Chif1-v5-His

Protein A | Catalytic domain Cle |
| E— : 1
Chit1 L)
Signal sequence V5-His
B. Pre-Protein A-AMCase-V5-His
Protein A Catalytic domain | Cﬂm
AMCase
C. ChiB-v5-His
Catalytic domain gf.’,;‘ |
ChiB
TTtmg

X 1. RIEE THEL L7z Chitl, AMCase 3 X Serratia
ChiB g & v 7 BEoEAR



ZHEHEOME #2327 '8E % Ni Sepharose column T4y
B L, ¥K\\"C HiTrap Q HP column THEHL L 7= [34], #EH
B 5% (2.1 pmol) (¥ SDS-PAGE, ¥ > C Coomassie
Brilliant Blue (CBB) %:fad 2 M EPT VS Hiika HW /-
Western blotting THEHT L, HEIDZ /X7 BN TE
TWDL Z MR LT,

3.2 Chitl, AMCase, Serratia ChiB @ 4-NP-(GIcNAc). &
ST & R 2 % F U A5 RRTE O el

~ U A Chitl & AMCase X, H (pH 2.0), fupEfia
DY YY—2I (pHS5.0) LT, R, M7y (pH 7.0) T
YT 5 [10], Fxid 4-NP-(GIcNAc) ##&EH L L, pH
1.0~10.0 OHFEH TRE X R BEDOXFF—PiEM %
I UTo, WL 72 4-NP A A OWEE % 405n0m T
WE Lz,

Chitl 1X pH 5.0 & 6.0 TikbEmWIEHELZ =L, pH
2.0~3.0 TIHEMEA RS, FME (pH 7.0~8.0) L <X
X VERME (pH4.0 LLT) OFMFETR T L (K2, F),
AMCase X pH 2.0 (Gly-HCI buffer) Tix b @\ iE % 7R
L, pH 3.0~8.0 TIRWEMZ LK (¥ 2, &), —F,
Serratia ChiB O7&M:IX, pH 4.0~6.0 Thb &<, MMk
(pH3.0) H L < x50 (pH 7.0~8.0) TIKF L, pH
2.0 TIHMIEMEI Lz (112, ), mARIEMED R S 13
To@EY THD5H: AMCase (pH 2.0) > Serratia ChiB (pH
5.0) > Chitl (pH 5.0),

140 1 .
120 | — AMCase
2100 | | —- GiyHo
:s — Mcllvaine
ﬁ 80 I == Clark & Lubs
£ 60 !
< 40 I
¥ : :

20 | : :

0 L I 1 1 ; ;

1 3 5 7 9

pH

X 2. lefaiEE AV, Chitl, AMCase 38X Serratia
ChiB @D % F 43 fRTEM:

3.3 4-NP-(GIcNAc), & FACE xRV XF U SR
D FHA

FACE 1%, f{ET, EEMOOEFICERE R GIE
T, ¥TFUEEANSOSMRAERMERY T 7 VLT IR
FVETHRIETE % [32,37], 2 ZTiE, 4-NP-(GlcNAc):
MOEEEEL, BV T ANTS (CHERE S 7= 0 fREEY) % 1R
H L7 [32-34],

Chitl # X O% Serratia ChiB i, pH 5.0 & 7.0 THE
% (GIcNAc), 12/ L (KI3A & 3C), —7, AMCase 1%
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pH 2.0, 5.0 £721% 7.0 T (GleNAc): Z4hk L7=(X 3B),
3D WX ZOFEBROEEMFEZRT, Chitl & Serratia
ChiB 1%, pHS5.0, H\WTpH7.0 THEHWEMEERL, pH
20 TRFEMEEZRER D>z, FFF—EHEMIT
AMCase (pH 2.0), Serratia ChiB (pH 5.0), Chitl (pH 5.0) &
IECE 2> 72(X 3D), pH 5.0 & 7.0 T® Chitl OIEM:
X, 2 H® pH &RETTO AMCase DIEMEICPCEL
7. Chitl @ pH {&f7PEi% Serratia ChiB L E{EIL T\
7o ZDX ST, FACE BRI > THELNTEREITHA
I OFERELFETH -T2,

512, AMCase 2L Y 4-NP-(GIcNAc) 7B FEA &
72 (GleNAc): 1E(X 3A), Fex OFrDHAE [33] & —
¥ L7, —J7, ZOHLE Chitl F X Serratia ChiB @
TFEF TR SN0 oTz, ZTOLHIL, TOERHT
TP TETE A 7R T DIL AMCase DH72 o7z,

A_ Chit1 B. AMCase
GichiAe GichiAc
55— 5—
4= FE
s_ 3— - =
2— - 2— - ——
i — -
1= =S¥ 1— - LN
pH A e pH R
Subsirain F+ F+ F Subeiraie FFF+ F
Enzyme F¥F ¥+ + Enzyms F+++ T
C. ChiB D. - .
= 140
5= €
4— 100 -
3— i 80
2— b 60
- g i
] FCRCICRC I
Subsimle ¥+ T ¥ 1 g® 4P
Enzymes ++ + + + pH

X 3. FACE % Fv /= Chitl, AMCase X Serratia
ChiB D% F 43R TE M,

Chitl (A), AMCase (B) 3 L' Serratia ChiB (C) ® % F
F—®iEM., D. % pH THM S #L7z (GleNAc): DE &
BT —4#,

3.4 (GIcNAc)s & FACE #Ex W47 pH &HT
TOXF VD RIEMED LB

Wi, HE L LT (GleNAc) i Lz, FEERICEK
75 FACE kD RZ— (K4A~C) 1X, K3 D
FERCELIL Tz, RRIEEORIIILUTOEY Th
- 72: AMCase (pH 2.0) =~ Serratia ChiB (pH 5.0) > Chitl
(pH 5.0) (X 4D),

pH 5.0 8L 7.0 TO Chitl OiEFMIL AMCase D
EEX V&2 o7, 4-NP-(GlcNAc) & AV 7= EBR T,
Chitl @ pH {&fFM: 1 Serratia ChiB O Zh & [FEETH
7=, pH2.0 TPD AMCase D KiEMIL, pHS5.0 TO
Serratia ChiB ®Zi L0 bm-7z (X2 & 3), pHS5.0
L 7.0 TO Chitl OIEMEIT AMCase OIEME & [F% T
ot (K2&3), ZOEHIZ, pH50 & 7.0 IZBITD
Chitl F XY AMCase D LiEMEE, 4-NP-(GIeNAc): (X 2



& 3) & (GleNAc) (K 4) & TIEEAZ > TV, ZhbH D
EWME, BB LORKROIERS T &ILE I 5 Chitl
& AMCase DULPENTEIR D Z & &R LTz,

A Chitt B. AMCase
[Ty [T
5— ———— 5—
A — = m—— a—- — ————
a- - 33—
z2— T ey ——
1-- 2 B®F 7 1= e ——
pH AP PP AR 4P pH P PP P 4P
Subsiréée — + F + + F  Gulwimi=s— ¥ ¥ + ¥ ¥
Ensyme ¥+ FF ¥ Ereyme ___ + + + + F
C. ChB D. e
—_— 140 M ase
[ £ 10
. -
2= e 60
- —— 40
1-  y¥T "I § 20
AR a2 DB 42 a
Buee ™ F F FF F U
Ernzyms + ¥+ +F + pH

X 4. FACE ¥ & (GIcNAc)s Z Vv 7z Chitl, AMCase 33
X O% Serratia ChiB @ % F o 2R 15 M LA,

Chitl (A), AMCase (B) ¥ X" Serratia ChiB (C) ®*xF
F—8iEE, D. & pH THEM I (GleNAc): DE=R
T —4,

35 MO TEXFUVEEERWEL R pH TOFEME
Y243

FACE HBIZ I iRohic@mnFEE ThDan A XL
XF x5 Chitl & Serratia ChiB (X 5SA & C) @
RN — 0k, LRTOER (K3 & 4) SEEIL T
72, AMCase 1% pH2.0,5.0 3L 7.0 T (GIcNAc): %
AR L72(1%] 5B), pH 5.0 T AMCase (Z X > THERIN
72 (GIcNAc): DX, pH 2.0 (Mcllvaine’s buffer) TD %
WLV E»o72 (K 5D), HEKNIGHEOTRS XL T O Y
Td %: AMCase (pH 2.0) > Serratia ChiB (pH 5.0) > Chitl
(pH 5.0)(XI 5D),

EREOER L FRERIZ, pH 5.0 £ 7.0 (2815 Chitl
DIEMEIL AMCase DIEPEL Y B KA 572, Chitl @ pH
RAFEIT Serratia ChiB O F 4L EFHBL L T/, pH 5.0
T®? AMCase DOIEMEIL, [T pH T Serratia ChiB @
IZUCHL L7z, AMCase DIEMENL, K401 & @y +HEIZ
XUTRRDZ =R L X4 & 5), £/, pH
50 T AMCase W2 A X LXF o nbAERKLE
(GlcNAc), D&, pH2.0 TOZN LY @o-o7z, I
BT, K531 L ma T EEEICRT 5 Chitl OIEMEITWT
no pH THEL LR o=, 2O Lo, B E
W9 D fRBES DZEALIE, AMCase & Chitl 23k % 73
pH &M T CRARZMWEEFFOZ L E2R LT,
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A. Chitt B. AMCase
Bl GleNAz

5— 5=

a— -

8= 3— -

2= : 2= o _—

1—- Nag BB 1--. A2 e=—-

pH 2P V4P 4P 40 pH PP 4P 4B
Subsirale F+ ++ ¥ Subsirals ¥+ + ¥+ +F
Enzyme ++ + + ¥ Enzgms + + + +
C.ChiB D. s
GhNA = 140 Chirt

5— £

- 100

3= 20

22— e &0

o a0

1_ = m;‘ 1 i 20

pH P PP AP 4P 0
Subsieie— F + + + T a® P
Enzyme + + + + T pH

X 5 BoTEEEMEMLKE Chitl, AMCase B8 LW
Serratia ChiB O % F > 43 R H5 1 3T,

Chitl (A), AMCase (B) 3 L U} Serratia ChiB (C) M F
F—EiEME, D. % pH THRK Sz (GleNAc): DE &
7 —4,

4, BE

XFF =B, FFUREB XD pH 2 DL
ONPDOBERIZL s TREIND, FxlL Chitl &
AMCase DL LHEREZHALNICT D701, MWl
ENREELL, HFIET D2EERNOREICBET 5 pH &M
BT 5ZFN0 DX F o E 2 B LT,

pH 2.0, 50 & 7.0 TOXF U ofifiEvEE, Hashr
(4 2) 3L FACE 5 (X 3) IZBWTHAMIZHELIL
TWe, 2O KR DIT, gt e FACE iEE OflAab
i, LIRICREE Lz & 9o F v ot X O
TG E & R AT T D DIZH B I SEEEN & 5 [32-34],

Chitl T E<HFEEN TV D IEFHHEFFF—ETH D
[38-44], 1 v YV HEB LT ZA~ULF )L ZIEDLFH R
PIE~ T AT A~OFH 2 B b Chitl OffiFEITEFE
ZEHl [45], 2D X HIT, B R R Chitl DEA
IR BEREIIRI L CTH D Z EARIBENTWS, Z DHFgE
IZ8BWVT, Chitl O RIEMIE AMCase D KIGEMEL D
K772, Chitl IZIHAVIRIEIZ IV THBL L ~UL 2 1
S, fivrve 7y —UBXOHHERICI > THWMEN
LZEICEoTHyICHEET I EEZ BN D,

AMCase I~ v AFHBICBOW TEEICRAIND
WHALEESR T, pH2.0 B W TR b mWVEEZTRT [9, 10,
35,46-48], T, FxlE, AMCase BLUZFD MU DA
NYua s Thsd Chia ¥, ~UA, =T L), 7HEBX
Rasr~v—Fky MNIBWTHEBESRG T CEERY
a7 7 =it ) av Xy —8 L LTHIET S Z L 2R
L7z [21, 49-51],

JfiClE, Chitl [XEYREIZ 3T 2 £ AR &
L CHERET B, AMCase 13~ 7 2 D fifi bRz fIRaIZ 45w X
N, RETOXFUGRICEET L2 @A ST
% [3]o Chitl 3L AMCase DFEIL L ~LiX, COPD
T VAR E O S F SERBEREMKRBRT



TS 2 (16, 52], ABFET, BEMEND FHEOSMET
T, Chitl & AMCase MH72 25X F L it sFoZ
LERLI, &5612, pH 7.0 TOES FREBEIZHT S
AMCase DIEMENX, Chitl OZFN LY L E»-T2, ZD
X 517, Chitl & AMCase O&HNL, fiz&Te pH7.0 ©
MR D Z LR ENT [12],
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BEHEUVY A»EHRE XBRRFZAN:
BERHESRFICNT 5 3 RTERE L N O IEHIRTME

THBERT iR A7 L TR NI T

A 7 A7 4 — RK%¥ Department of Engineering Science Alexander M. Korsunsky

Non-destructive estimation of three-dimensional residual stresses
for FSW joints using the eigenstrain methodology and X-ray diffraction

Masaru Ogawa, Department of Mechanical Systems Engineering, Korgakuin University
Alexander M. Korsunsky, Department of Engineering Science, University of Oxford

ABSTRACT : In recent years, friction stir welding (FSW) technique has attracted attention
as a method to joint plates made of aluminum alloy A7075. However, FSW is not used in
the airline industry, because the three-dimensional residual stresses after welding are
unknown. In this study, the eigenstrain reconstruction method was used to evaluate the
three-dimensional residual stress of a friction-stir-welded plate made of A7075. In this
method, three-dimensional residual stress distributions are calculated from eigenstrains
using an inverse analysis. The eigenstrains can be estimated from elastic strains
measured by diffraction methods such as neutron diffraction and high-energy synchrotron
X-ray diffraction. In this study, a portable X-ray diffractometer was used to measure
surface elastic strains. Note that eigenstrains were approximated using the logistic
functions to reduce unknown parameters. To evaluate the estimation accuracy of the
proposed method, the estimated residual stresses on the back surface were compared with
the residual stresses measured by X-ray diffraction. As a result, residual stresses were
estimated with higher accuracy. The results of this study clarify that room exists for
improving the functional approximation of the eigenstrains.

1. FLsIc b5, ZOIw. BEGHEER. TAREY. QB
JFER IR ERBE A (Friction Stir Welding, FSW)iZ, 3E o TWI DNTER 2 7R EE B CITAH SN TN 50,

(The Welding Institute) (2 & - TBI¥E & A7z Hefe s L v
BAEFHETHHO. va gt Ta—7 LHER D ES D
LR DREARIR DY — V& @R ENE S 7003 bR
IR 2 F THLIAA. £0D L XT3 ET B EEE
W&o T B b S B IREEA 2§ 2 A HIli©
b5 (Fig. 1 2H). BEEAZFIHET 5 720 OflfiR %
bz, BEHOBEELMH CE T — 7 kR L
DS A_EEER OB B IEFITD 720 2 & BT Fig. 1: lllustration of friction stir welding.
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LirL, MZEBORT 4 — DA FSW RGN F]
AEnTWaw, ZoFHD 15 LT, EyEaotkR
HEE DOFHMIC SR 3 IRTTDIREIE T 155 03 IR E &
P CE TN E WS BIBENRH 5. B x1E, X BRIEHTE
T RIEORE IS OB LGHIT 5 2 N TER
V. PR EISTEIY 3 RO OFRREIR 15345 A R I AT
MTsZENTELNQ, ERMBNNEICRD D,
BSFIHBRATRETH D .

ZZC. IEAREE. BBEAIA. 3 RITOFREIE A O
EZD 3 DEAREE T 5 X BREHTE AWIZEA O34 X
BERIC S < 3 WOt BE IR O E EFHE SR E ST
W5 (Tablel M) @, ZoFiEX. #MEEOBEOT
BB 3WITDEFOT HEO-OHEE L. ik FEM (F
REERE) ET VPO THRELTMZDZ EICL-
TEMEORRIS N EHET D HETHDL. ZZTHR
) [E4A 09 2 (Eigen-strain) & 13, ¥—I24 U8B ICIEN
IS Z2 AT SR WEBOFEREOTHROZ L TH
0. BOT BRI B & o W ERLAY 22 FE R O
Z(Inherent strain) & %79 L b —ET 2 LIFRH V. HEE
WCHBEI2 T A= IO Y LV TR ERT Y DR
THY, BEKRGFED T X — & M TR %
T ALY S 2 L —a B TR D,

Table 1: The advantages of the proposed method.

fﬁgﬁ Sy | R | S
X HRIEHT X O O
H - [a] By O X O
s o o x
AT o o o
FATHRAE T, BB PHCA L AR TR &

W, FREIS I OFAMBIT iz B+ i E RS E 0815 5
N-7120, ZOFKE LT, EHEROESEZEIC LY
A OT AN RAEMEIC o CLE o2 2 & N5
Z b, TRICH LT, FSW BE8ITHERATH Y,
BRI A 72 <, BEARITMICHERNY — R BEE N T
LEEROND. FTo, BERENEEET, BAOT A
DWRAET DRI BB VT, RIS X FRETIC
KOEHTHZ ENARETH S.

AHFFETIE, L2 CRIA ST\ 5 AT075 O FSW $2
BT E R BICATIEZEA L, 2 OHEERE 2 354
HEEHIT, TOWHEREL N EEE D7D OFBINE
WZDOWTHRET AT O .
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2. XHREHFZAWV-3RTEBILHEEE

2. 1 BEREUVTHER
HB IR OB O B~ b e ) & HM ARO[
HOPHA7 MA{el} & ORITIE. BEISETTHIR] %A
LTWRO LS IcREND.

{ge_all} = [Re] {S;}

ZZT, [RID i FBEHDFIDKSI X, {30 i F&H DK%
1, fhZET_TOo L& LEZEEA T

1

T

,0} @

ERIGET VAR LIZBEOMMEO TR E LTRET S
ZLRTED. bbb, BMISETINIHM OME (v
YIRERT Y H) LIBERPDINETIST L2 LR
TE2. SHIT, ZOERNLEMERO —EBOFHEDS
Fr{ee} & B DA OF (e} & 2 BRSO 2 HbEIS
BEATHIRIZHIE T 22N TE L. 2F Y, KREHED.

unit{ez}; ={0,... ,e5=1,...

{ee} = [R1{e"} 3)

T~ T, FHMREDOFEEOT 0 6 HH O EA O
B HET HW RO, kAL v RSO,

{e'} = [R]"'{ee} €))

Z LT, M EEOEAOT HOHEEM R ENIX, FEM
ETNMCENEZIHOT R E LTADT DMFHEIC X
D, MM EMOBRRBIC M EHET D ENTED. 2
nET, FUHFEHER EOFRZ RLX —EFEC
LV EFH L 7= NER DD & BH O T A2 HEET D HIEIC
DNTHIRFE SN2 OO-A9A3 ) RFPEITEM R O EO
HINOHET HHETHD.

2. 2 EBUVTHOBEEEEELINZ & BHRNEKAERE
ARIFFENC L D Wi, MR E O 2 RITHE @ &
MO 3RILOEFEOTHAMAEWET DD, O
FETIHHBYENEERELSL ZENTE RN, 2
T, BHEEAIE O EAEOTAOMITEER» HE S
MBI LIR> TRAT 5 LW EmETic, BAEOT
B EWREBBIC L W BT 5. BENICIE, LFICRT X
5 72 4 FEFH D Logistic B DMIEHE ST L 0, Ry DO
FOTHOMEEHEET S

4

{as}

@mm=m;:gﬁﬁzﬁ

®)

p =-5.0, g, =0.60, g, =0.40, g3 =0.30, q, =0.25

L, WATO s ZTEAMITA(x), HEHRIEE T



0), BUEF ()% L. {agHERAEH AR ML Th 5.
Fio, EEOp L qlXEE OT HOIFAERFIR A & 4« 40 mm
BECTHDHZEWEEER LT, 450 Logistic BA%kA y J7
M2 0~40 mm OFFE TIZIEEMBICOMT DL 9 ITE
OI-EHTH D (Fig.2 ). 612, AWFETI. BE
OF B DIRE T [ ROV TT RN A T D356 b HEE W]
RETHDLON, MHOID, WEFEIZEROT BB —E
ThDHEL, TREERTMICBNTH, Bko@v ¥—
ThdHELTRIEEZIR L., 20X,
3 MRSy DEAR O HEZIEI 4 D0 Logistic BA%k T
ERTHZLICLY, RO _ERMPBOEFHE 12 L
7o, 7k, WREMHTICE T, —BNARRELTETH
LF & 7 OEIMEFEOZEH L, £ OWIHE T A —
2 DA LI —7EWO Ly RkE L.

X, ¥, z®D

0 1 1 T T T T
gz 00002 | 4
g
Z
S -0.0004 | .
=0
5
B
S -0.0006 i
o
= ;
2 p=-5.0,g=0.60
Z  .0.0008 | p=-5.0,g=0.40 - .
p=-5.0,q=0.30 --------
o L = Y A T
0001 e, P i L
0 5 10 15 20 25 30 35 40
ylmm]

Fig. 2: Four kinds of normalized eigenstrains based on logistic

function.

3. XREHEICK HKRMEETA
3. 1 M

JCHREREE R ELEm L 2HMOT VI =0 A4 4
A7075—0 #f % Table 2 IZ R T EEREBHRIE A S FIC LV 12
AL, BB & U A BB TIZ L 0 B35 =
LIZE D, 320X240X5 mmi DK E XD FSW 4 TAR &
L7- (Fig.3&H).

3. 2 X#EEHEIZL HREEA

ARG CUL, BRI AR 2 Y — A mE (k
[fi, z=5mm) D BEPEOT % X BRIEHTREE 1 L 0 FEmkE st
L, AFECEEHEROBRIS S EHET S
D3, RFEOHETEREE % 3G9 2 72012, Z O SCHU o
(T, z=0mm) DOF%ELIE T OREEM & B4 X HRIE T4 E
2 &0 FHA U7 S2IE & O R A AT S . HEE IV D ES
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Table 2: Friction stir welding (FSW) conditions.

Y — LA 5 1000 rpm
VAW 200 mm/min
RiTE A 3deg
Y — VARG S 4.65 mm
a A% @14 mm
7 na—7~HE 4.5 mm (M5)
360
HRE: Brom
WM& A7075
320
AEE A 240

\

TEM TN
Fig. 3: The electro discharge machining (EDM) cutting
of the test piece.

M EEOFHALE % Fig. 4 17T, FHESIZENT, x
Fia GEHSE A M) &y Hn EHERICEE ) 025
DRGSRy % cos a IRICE S BHIZIC L Y, 2h e
AHIE ZAT o 7. AT AT X SRR G 0 aH 2SI,
FNVAT w7 TR 1 -X360n THDH. X BEPFrICL D
PR G SRS 1T Table 3 1C/RT58 Y, — &M T L3
=V LAEEOFHGEETHD.

3. 3 XREHEICKHEHAKER

EEERTIR (¢ JFIR) ROy & VEEERERELT R (v J5I)
5y DIRRRIE T DHEERE R % £ ZF A Fig.5 & Fig. 6 IC7
T. INOHOHBFERN S, 1o OFHUREOHIHZ ~T
HPH S R/ & <, BRI ME O RV EHIA T E T
WHZ Enbmd. i, BHEROPIGE (x=160mm) 12
KFLT, x FANTIRERHROSH L oo TND Z LR boh
L. 2Ok, BEBRPESIIASEE A THD Z
Eb b, FREISDORRA L 72 5 EA T A0SR
MUICIFIEY AL TV A RN E W EE X HILS.
THICHESE, AR TIEEAOT A2 HEET DB, i
MEMNZEAOTHANE—IZECTEE X, EAOT A
DIREERST NS — & LT, RIEOHIKEZIT> 7.



Residual stresses o{MPa]

Fig. 5: Residual stress distributions in the welding direction

1,

Fig. 4: Measurement points on the top surface (z=5mm) by
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X-ray diffraction (XRD).

Table 3: Measurement conditions by XRD.

%E/£ Cosa
B 30.00 [KV]
B 1.20 [mA]
EE7 R (20) 139°
A5 (a) 25°
120 T . : o,Jy:Omm') :
L G, (y=3mm) |
100 Gx{y=6mm) R
80 | S
20} ./ A\
4
0 L
-20 : : . . , ,
0 50 100 150 200 250 300
ymm]

on the top surface at z=5mm.
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Fig. 6: Residual stress distributions in the perpendicular to

the welding direction on the top surface at z=5mm.

4. RFEDODERBISHDOEEREDTMEESR

A b (z=5mm) D JEFE R L 0 AFEE AV TRD
72T (z=0mm) OIS OHEERR L, T iz B X
FRIBTIEIC &0 TR L 2fE R A B L2 b D% Figs. 7~
10 12779, Fig.7 & Fig. 8 (%, T EIEHM T il OIREAR
e (x=160mm) (28T Doy, BLVe, TH . £/, Fig.
9 & Fig. 10 1%, ZRENEER (=0mm) 12T Day,,
BEVo, Th L. BERENIT RO FERMEITFHIER A O
TR AL, ERE M OR VRIS oA & e o> C
WA, HEEREEORIECIEAH o THhD EEZLN
D, D%, BE LR ODNEEERRM T O BESR I O
HERETHDLEEXDNSD. Fig. TIZBWTIE, x HH
53 D FEEE F 71 C 8 B 0, O TE A1 T2 AE o> s 1) A 4k 42
BHRILHZENTETWAS. Fig. 8 XV, y FHs D%
BISHIZBNTY, HhogfEmzRETE WD L
Ezohb.

—7J57, Fig.9 lICBWV T, ELLFHEMEOHEMEZ HH T
ETCVDHEEFAR. ZOEBROFENE LT, EHAOT
HDESTFRIATDOBRBNRHZ 2 BND. AT, BEH
OFTHDORMBLOBAANET 272D, BHEOTHME
SFHEZ—ETH D E Lz RIZ, BEAOTHIESFHH
WZH —EIZHA LTV A7 51X, Fig. 5 @ y=0mm O f&#HT
TOFENMEE Fig. 9 OFEMME L BF Cafm & 25139 T
HD. LInLRRL, ZThODSMIZENELTNDZ &
o, FEEEICEA OT oM BRE S TN a4 & Ff > T
WD ZERDNS. SBRIIEFOTHBEI HMIZE 5y
HiEFFOR IR EREL, MEELMLERDHD.
728, Fig. 6 @ y=0mm (235 1F % ERME & Fig. 10 O EHME
WHBETOERPNECTNDZ ENBY, BHEOTHD
JBE WA BET HUNEENRRBD NS, £, Fig.
10 DFRIE S OHEEE & FZRE & DD, oyllBW
TiE, MhoBmE2E b2 ENRTETCWDIEND
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Fig. 7: Residual stress distributions in the welding direction
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Fig. 8: Residual stress distributions in the welding direction

on the bottom surface at x=160mm and z=0mm.
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AR OARFIEOHEERE L, EM L icEBiT 5 »y=0,3,6
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TEMTERED, LT LbIARHERETHL LITF
2R — T, REHEEZE O LT R e dHE
WENRLTNIEZVTE, HEERKELIN ESE25 2R
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RIS OWEEREICOWTELRT 5.

BINL 72 FHA ST Fig. 11 1279 X 512, L (z=5mm)
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Fig. 9: Residual stress distributions in the welding direction

on the bottom surface at y=0mm and z=0mm.
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Fig. 13: Residual stress distributions in the welding
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Phenomenological study of new physics models with extended Higgs sector
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Stefano Moretti, University of Southampton

ABSTRACT : Higgs sector is a probe of new physics beyond the Standard Model of
elementary particles. We investigate several new physics models with an extended Higgs
sector, which are well motivated by unsolved problem in the Standard Model, such as a
generation mechanism of neutrino masses, a candidate of the Dark Matter, a mechanism
for the baryon asymmetry of the Universe, and so on. We explore the detail of such models
theoretically and experimentally. For the theoretical studies, we have mainly studied
the following topics: (1) Scenarios with Dark matter in the minimal supersymmetric
standard model (MSSM) and their phenomenological consequences, (2) a UV picture of a
composite Higgs model which leads to tiny neutrino masses, (3) Dark Matter candidates
in the three Higgs doublet model with Z3 symmetry. We have also contributed to
developments of the detector for the International Linear Collider (ILC). The ILC is
expected as a very powerful tool to explore Higgs sector of both the Standard Model and
new physics models.
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EF) bl lblc, HEFSTLH, BENFSTAHORELITo T,

PLED DI AV R IT . K 0 FOga 20 m b BE 70 FERE AR AR HAEN 50 O B DO gL I
THHLDEERD, 5%, LOFEMRYHBIZONREOT-OIZIE, v~ v Y = X —FWGtn L
DT EE 2 TE M U S22 0 fiRRE T C 0 it T B EFHI 2 25 2 & TV o R
FEIRFTICF 1 5 BV Bk ORFZE A ) 4 E RIICH O NS T 2 0ERH D,
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AWFIETIE, TERDZERIEE M 7 4« V2P (HEPA 7 4 V2%, PTFE Fff, =L 7 |k
Ly MPM) LRI TR L TND T 7 7 A NFM AR LI 7 0 L 2P OIS
BT 22 LT, 77 77 A\ OZEKBEER M 7 1 v & & Ui 70 FRHE IS 2 57T L 72,
ZOFRER, FOHNTAAE LT ICRT,

(FBFEDRI DT /7 7 A NP EWERDZETIE G 7 4 V2 FH & OFRIEREO ik ]

1) [FUHEEE TS L VEREHEFEIEA PVDF -/ 7 7 A /F#f >Nylon6 F/ 7 7 A
FPMDIRE 7257z, AERFI LT, 77 A4 2NFM @ 55 PVDF F /7 7 7 A 2SiFM IR
TERDZELZIEEM 7 4 V2P L RIFEOMRREZ AT 2 2 LRSS,

2)  Nylon6 7/ 7 7 A /NFM I FF EO NN AL > THERFHMI MK < 720, Rl EEH
ST EDOENEFICENTZ, —J7, PVDF F/ 7 7 A NFHITHEEE Ws=0.5 g/m2 D
PERERHFEIE 2 R b & <, T EOHE & O TIRMEREICEE REIT A bR h o T,

(B EO T ) 7 7 A N\FMEFE L2356 & R—HEEO B — Pt oFmtErE o ik ]

1) Nylon6 7/ 7 7 A /NFkf & 2~4 FEG DETZREOFERRIIF CHEFEO 1 0k
DFEBEL VKL Ie o7z, PVDF F/ 7 7 A NFMIE 2, 3ERGDOEROEREIZ
[FHEFFEO 1 OFHM OFZBWR L VKL 2o 723, 4 ERG DY -REOERRILFEHE
O 1BOFMOBZBRFELY Lo,

2)  Nylon6é 7/ 7 7 A N\Ftf % 2, 3, 4 EREG DR ROMREFNHERILR CHERED 1
Kot L v &< ieolz, PVDF 7/ 7 7 A NPT 2, 3 EREG DY RO
I RHRF RO 1 OFM LY @< 2eoTe, —J7, 4 lEREA D TZREOMEREEAM RS
EIE CHEE Ws=2.0 g/m2 D 1 K DF#H L v Ik o7z,
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32 TR SN DRk % RIS IC BV, AR E OB CLE D Rk
wAL) MUILLIEAEL S, WIEEY oz a2y e —L>fliE)T 25 2 & T, HEEiLom
il EBLCE L, RABEIROMERER | & BEE I RE SHIRTE 5. BIEICED £ TR
AOHIENZ BT 205013k 4 72 7 7' e —F TITbiL T 5. FRICIEFETIE, FEERANY 7k
BT T AT 7 F 2 —%DBDPAYRY BT 4 v 7 V= b EWVo IR A ZAD/NE
WT A R % DT IRHIBEE AT 23 R o CREAICIFZE S LT 5.

DBDPA Z W 7= i AHIE TlE, RO IS PA ZRLETAZEIZE ST, HERDRNLT v I A
VxR — R LFREONRE T, RV T VI A 2 R — ST T X< T 7 F 2 —2(VG-PA)S,
Z AN KRR B LT AN IS 5 X~ T 7 F 22— Z(SP-PANERTH S . BEE
BFE LV, SP-PA Tl PA ORRIENLE & Jid v O FIBESALE O BIRS HIEI R imD TR E
IR B2 DI WFBEROELFIC PA ZRET DL ENEETHDH &, HRAITEE 21T
o [N— NERED) A DEfEERE) ) L0 bHEIRNE < 2D 2 ERH LN > TS,
—7J7, VG-PA Tix PA ORRENE & FIBERALE OB/ S <, FHBEATEHZ PA 23 (ET
HMBINTRNT &, VG-PATIE MEfGERE) ) |2 X DGO AR DR 72 H#ENICIXEETH
B8, FANEEEN SP-PA O 10 512725 Z EBRH LM ->TWND., T H O X
D, SP-PA & VG-PA OARMIHIMH FH(VG-to-SP)IIZ L 0, 45 PA NAT 2 RIEDBR N KN D b
DEEZLND.

AHFFE T, Jukes HIZ L - TiThb itz VG-PA (2 X% F| Bt 18 52 Bk % Large-eddy
simulation(LES)IC L > CTHHLL, ZDHIEZN RAMEAET HEEHIT, VG-PA & SP-PA &AL
BOMBEFAEERIZL > ORT. AFERE SP-PA DA TOHEIFRB LY VG-PA DI TOfilfHIL
bl 9528 7C SP-PA & VG-PA O FPEIC DWW Tl L7z,

AHFFRNZ L0 LN OIS B 7z,

(D)FIBEEMHIZNRIL VG-PA DA% AWIZGEN KB FE <, DWW T VG-to-SP & HW =54,
SP-PA DI % WA L 7257, (2)VG-to-SP (2 L Al 5 i51%, HIEIBE AR RIEEA#D 2
L7t R & VG-PARHY, ZOHOIEZMRT 27 mERX% SP-PARH I B L2 o7,
(B)VG-PA [T B L9 2 8 NJEFN &I R & WS RIBE AL E D BN/ NS W20, B AUk
BEREICHEHFEDLE NI T a R TH# LT\, @)FBEE I 2 721 IS TR & HERE
THTuvATIE, BAESEDO/NES WV SP-PA THIEI 22 N—2 b EEREZ WS Z & THf
RETHD.

Sth, MERNEMERFT 2720 D SP-PA FiliREN G, HH D SP-PA % W 72355 Dl
FZOWVWTHRFIL TV FETH S.
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KRB L 5 BB AR REBMICAR SN FEEELE EB ST L2 HMNE T
%, BHHAM & U CEME O @A A AR OVEME /BRI CORERBRGET A H 4
RS, HOOFMBEEMOEHA~ORFHZ LICL D, HoFLX— - [KRFLEZFEHS
DML ET A AR - AIHT 5 2 L. AFROINNTH 5, ABFZEIE, Bt
DEFFITNZ DHFERE TH D L FRFIC, 0 F 7 A v - ERULT: - WL - B0 %
RSB SHIZER T THY . Zh b OB FEIR TOFAHOMR L B BERE Lizuy,

2018 FEFEIE H0 OK) LAY Li ET&H D, LIN(SOLCF,) , DIRGW AR L, 2 ORI
2Bk, RO DA L, 8%, KOWMAIEL 100CTH D Z LITFAREE
ThHN, TN L EZ RRECHERIELZEICL0 KBFOWHANEFE L mMETHZ L
MWLM oTe, Fio, BRHFEREE (T2 by, =& 7 — THF %) PITEREC L
A VR ST BRI e b T OB EMEA R L RBEE B O PR A 300 K b BRI 2 H SR
RWE STz, ZHUIBRICHEE B & oL PRI R b 8 BEX TRVWHINELTH L &5
2D T, W OMIZIT DB (BEA A L TEARE) B & IXBEfF A BRI L 0 55
WEERTE 2, BB, EBROBMOFMESIGICHE WA TE 2 DT, FEROMOE
BEZAE S 2 5 N E MR/ AR E R 31T D TR - BUAEFISOG AR 1270 2 L IR TE 2,
ZOMREFIC, ABITHACREMIRICIR D22V EHIEMRZ R L T,
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ABFFED BEE, BN GZR ERRICEO TRIER) TR [CERT5 2 & T, k—ExF
HWOMNTEZ LN TEZRT VT EOERCFRRERZ R EIZC L, H oY THEFOR
BB L VN o T2 F — LA L LT E BT O FERm & BRI T 2 & CUSCHIIEO#T -
RHEEBRT 52 L ThDH, LD TR SR OBEREZE L <I{mZx 2FE WAL &
9 K VIE AFELSFEM ORI AR EE L U]V S Z L B3 TERVERNRE RO THY |
Z 2 DIEFIRCMIEDER A A fE < Z & T A AR MR OBER BB Z D & T 5T ¥
T R SACDIE B SULHINARIC T 72 e A A & CH Z L3 TE 21T CTh 5. UL Lo MEE
23 h, ZHETHEBSHEOME LSRR Z L o> TE iz, £ LT, AARZIMRES
O Z[FEF RS ZEILRBFTE AL 30~31 ) IZEIRS v, THEEICI T D BHIRRARSCFOT 1
A7 =GR LW OB E T, Jaejin Yu (RIEE) ZHRAREHE LT 28 EOHET— 4
EDILFEMIFEE A Z — N T 5 Z LN TEI,

TERR R SIS, wEE - @R D Jaejin Yu &% 2019 43 A 21 H~24 HIZT
AUBERE T T RINT v S—THE S 727 VT %42 (Association for Asian Studies)
IZHBIML, 3 H 22 BIZT P LA« ~T T A RED Jooyeon Rhee ZEde = AT 2 RV X KFD
Baryon Posadas &7 4 A ¥ MIINZ TO/NFRLFER [Outlaws, Spies, and Detectives in
the Japanese Empire : Detective Fiction in Japan and Colonial Korea| #1F7-7-, Jooyeon
Rhee D3 Z A kL1 [An Uncanny Empire: Doppelginger in Kim Naesong’ s Detective Fiction
in Late Colonial Korea] &L\ 9 & DT, RAEHKFEIEFF D 1935 41T B AGEORINELR /NG

IFEMTE O8] TF B a— L. 1936 BT R 720 b ITEEFEOGRE/ N 2 BEE L 72 Kin
Naesong (4:3h%) Ok FHID /N THE) (1942~43 4E) O Ky~ B —RGE Gl
& LTW=, Jaejin Yu @ [Detective Fictions by Japanese Writers in Colonial Korea : The
Case of Keijo [Seoul] Detective Fiction and Hobby Circl) (34l EEHiER e BIC k5 1F
D HANEZDRWELZRAE LT b D ThH D, FAAH DFERKF A FvidlColonialismand Japanese
Detective Fiction: Focusing on Edogawa Rampo’ s “The Twins” | &9 HD T, JTA)IIEL
o ERR DRAER] (1924 42) OFFY OREEIZE B LI2ORER =F RO IFIEITHY 728
O, LHBOREEZHMICRFA CEZRIFIREAERThHoTEEZTWD,
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Cell Rep 2017), iPS Ml D EEELAR D — 8 D K 2 BRI /HALFHFE T 27 A AN
(Biomicrofluidics 2017) & BA¥S L T X 7=.

FFERFE L 2018 4F 4 HICARZICEML LD, RECBNTH~A 7 afithT /A AR5
BERET L, REEFMFRERIC LY, <A 7 0k T A ARSI e FERREEE - g B A
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— ARV A= ALOBEEEITIIZODER Yy N L — K, T3 ZRERIZEBIT AU
NOENBERICNE RS T 4 NV F —F 2 — 7, FEE 7R Sl 2 ORISR IR 21T 9
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