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Studies on magnetism and structure of materials for more than forty years

Ikuo NAKAI
Department of Electrical and Electronic Engineering, Graduate School of Engineering
Tottori University, Tottori, 680-8552 Japan
E-mail: nakai@ele.tottori-u.ac.jp

Abstract: | present my research history that I have investigated the magnetism and the structure of electronic materials for more than
forty years since entering graduate school. They are the 3d transition metals and alloys, especially Invar alloys in crystalline and
amorphous phases, 4frare earth alloys and diluted magnetic semiconductor oxides. I have used a lot of techniques such as magnetization,
XRD, XAFS, XMCD and mechanical milling. I also tell much of the stories of that time in my life.
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HZELEETHoT-. ZOREETFET VERE
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LWIFE B @ Sue &L L7-. Sue (X% DRHIFEIZ
UNRNT— )V RTHEMNERY, SNy X —AT ¢
— IV RROERIZIR > TN 5.

A XY ZADORFINL, FE3E, KPEbiid i
3AET, A 24 CTHEMNEIND. YRFO Y
BEOBIIT, FEA 1 FPF 80 4, BERBEOFA
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| HAHEBROWEICLELRKEAREET LY, 77
AR E RS TIToT-. ZOMEIC 50 BL 5
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TWZTOELELTHY EVDOFEEEFFEIN L
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RTEDIT, AV UVIEROE 1 HO T3/2 [ZX LT
MaoLs127vwy bT5&, BERTRIMEE (D
3/2 \ZHef) M3BESE OEEIMZHE > TR LT b,
ZHIE, BBICk-oT DMt A2 EERL
TWAHEOITRZD. Y, TENLT 7 AEBE
BAE A OB B RO 7= Dy MBS & & BITHN
T5HEWDERR [13-15] LN EHHT 5 HEG
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AXYVACAE L EE 1 FEMOMEL TE
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0 1 2 3

F(3/2,Bp) T2 / 10° K2

X 5. 7ENLT 7 A GdesCusa &4 D
WAk ® F(3/2, Br)T*2 ik 171k

EDLHDT, 27 ARERD) LOZ L ThoTz. 4
HoOdH 5 H B&B ~Jf 5 & Lavinia 7> 5 [THR H #5=
AT KoL, ez EEPLELLT) L
oz, BETE, AEABREOILEEZD &,
IRAR—FOERERD LTz, [N AR— MIWN



SRR QNI S NI S R N S T

BEICESTEFETELFRITRWIEEZ2D L,
WEHEA ICHWEDE TR TER L NS OERE)
MM CEB AT 72 Lo EZT, FREid
BT Lo, Y073, BEITTERYIST
Hole. LinLEDOHE 172 LTYH, WAR—D
R TI ol 22T, BERARIZT T A
AT LARND T/HNAR— FE2EYIRT X
INBEICFREZTE W, 75L& 1 HMERT, ¥

FEMOERFAIONAR— FREV RSN TE .

MEEA XY A TIEALTALT U FOAL XY A5
DOYBEMST 2 BHE 9 IRAIC K BB T 2 23 XV
ARLETHEHEBEL W, D02 & EHERT A
Db LILRWR, EVFIERIC4 »r A bR
DIIAREE LT,

19854 4 A 1 H, 4 BEAR—1LOETEIZ [Lee
JeAIRk) LRV STz, LR TSI LT
— )V OIEEL L o TR EFET, (B 2%
D) L) ZLTHEBEWL, ZO®REED 2 A
@ Reader (HEFHFZ, 4 XU ADKFEDKRA NI,
Professor, Reader, Senior Lecturer, Lecturer DJIH) @
BIFWOFERNH Y, Brian DEFICHE L. b
9 — NI IL, E%IZ Polytechnic (HLIEIL,
KFEELTHRINTWD)IZE - TITo 272,
ZOHKRETITMOE LW 2 RESF b
KoL, 0% Y, Lee JEIF/N—F& A
ATRFIZEKLN TV,

AXV AT ELERECEESDONDN, 1
FOMIZIE, KRFOHWSEICTF = — ¥ —28H 1T
TEWTWEZHIEERNEENDL EWVWOIHREL D
27=. L/ L, B&B T Lavinia 2’V T < 7= FA
DHEAEH N—F ¢, Lee JAESCHILED NE LT
STeN—=I U HATOEN, BEERLRE%
D AL YT T KEER O Augustin F K &
DY, MRBIZT AV DT A RR=TV =T K
OV INT ¢ VTR TV Z Art & Barbara K
T2l A v TF 2 AZ—HED 7 VAT AIY
L ORNIHEZTZH LNEDTho 7.
1985 4F 10 Ha —mr vy METr U RUnH T LA
TIVE D~ TEAATIVELDLIEA XY A{TX
DEZXDOLIIZT TAHRFEHTIZRL, HE~D
EATE CIRE L 7.

4. ¥HELH (1988-1995)
AX IV ZANGRIREL, MUKOWFEEIZITL &

IHASEENARE L TWDZ Eafnanz. F=
WCBRBENT &, BP0 ransinl.

MToTRELDSTZ ElazxbE, 2NLED
L Tkbhl., 2oL 2 FESICERSNTZD
N, TO2EHZLBLEL 2V ITRbNT.

ZDOKMABDONFEIEETE L, BERKHER
MBEFBENONEDOBFE N H - T2DIX, 1987 4
DENTH-T=. FROERAICERRICTLED
TOOFIN, ERERAE LD TEE WL,
DL XX, BHEBYEFHEORN, THERSOHK
BB OFMIAZZ T 7=, 1988 4 3 H RICBH
Bl L C& b &, REOHEGEZTHL
T NTWiz, ZOWMRITLIES L EELT
W o=k )T, BEkOENEY EHLEALTH
oo ZIRTIRERWT IR T = %D
ANELE. &1 » A0z LIt 50T,
ZOXINTREFRITITS &, 1y ATHEZ AN
WO T EEINT=. AN T LiztE, AHR
FTENR Y RURDPOLEHELE L. ZO%KNFH
FAEDHEANDLEMLEL, WERFEHEIT 4 MK &
ol BRRICEMELTEL L-E, &Rt
WCHEBEFMOBAREAE, ILFER%E, kb
ez /R S, ZERA IS LEILaw O
BtEEMREINTEY, RO E LT, £
Pitg, X BEHTEEST — 7 FR 2BV 45
R P EIZRO T RBHERIC D OER, BEICL
THEWTWD., HEBTEIHEBFT L LT, WY
HYEO#F2 a~ Ll 3 HARICH 2WHEFER
YL,

ELLE YT, A XY ZATERLTWERF T
T ENT 7 2AE4 GdesCoss, Gde7Nissz 72 & DFE
{EDOWFFEE M D T= [17-19]. Z DAL DIEHT 5,
IO OWEIZIIRSAEREZ R (RIE T ok
O BESLCHMEIAREME) BNHoL0TITEEY, #

KRTBRVLIEERRKOFT THIREAIS, Bk
EHRFIAFEBEORE 2 BV Lz, £ ORR,

GdesCoss, Gde7Niss & b, 2272 ) K & 7R BER AR FERD
ERBH S, 2T CoX° Ni @ 3d BIEE T
WL DRE—A 2 MIERTDZ EHBA L
[20,21]. ZNBHDOFEETELT 7 A& LR
* THIZE L CT&E 72§58 E Fe-Nilnvar 54 % & D 7=
WAIlc >\, BlgGmm 72 Rtk b e 7 v & #28
L7z [19]. K6 oz ~d. #ixtEE 0K,
Wy B W CoORPTHAL My(B,0) X, +AE N
RE-ABEUN ROEFOENLRE H. ARIE
T CTORPTEAL My(B,T) 1%, N REFDZ=E
LD TREZ | DOELE, T72bLRES TAmy
(T2 TH) \2X Y M(BO0) oA T 5. B, £
O JRFTEAL MyB,T) @ & ORLE, /b
HEETE S X Amy (T3/2, T5/2 IH) [ZXWigd L,
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Wit M(B,T) & L CHlc b, fith S X
Fermi-Dirac #EFHIZHE D 3d BREE IZEKFT 5.
L5, HifE 5 £ 1%, Bose-Einstein # &H 2 %E 9
magnon DHHTh 5. T E THSIKFERRIX
R B IRRE AL M(B,T) @ 2 FlZHBIT 5 & &

NTWEDR, ZTNTIEHERFELZFHHATET VA
Moz, FZ TR LET LV E I, BRAIR

& MUB,T) D2FIHKFTDHENIET V2T
ML, ZFoaMEEER LT [20-23].
A XY AT ATO 1982 AT 1L K o Bif

HAEED, T OHETER LIS iR PF (Photon
Factory, W | = % /L % — B 577, BAED =

VX — N AR IEREAE) OB & o T
XAFS (X-ray Absorption Fine Structure, X ##W I
w%ﬁ>@@ﬁA(%ﬁXMBﬁnx,ﬁE@a
AR XAFS RS ICHA) #3b B, 2hics
mu, &Lixm&@@ﬁ%#bfmt.:ﬂi
THRY WS T=TENT 7 AME ORI, &L
Hfr-oTnD., ZZTERKICEMLELTHLL
O E T HhEE LT L &, RIEHYF &
TR WT BT 7 AO BTG E MDA T
Bt TH D XAFS % i » TOEENIE & A HIZ A
WHZ LWLz, WIEX PF CTORH A D ER

Longitudinal
Fluctuations

Am,

Transverse

Fluctuatjioss
Am,

Local
Magnetization

M, (B,T)

X 6. RpTHALE T L DR,
AL RE S (L E) &
mE (BESE) "B 5.

0:753“@§<5J2 IR o TN,

2L DOHFENTHoTZ.
71 1988 FDBRARIT
I &0 L TE L,

fiEMT FIEIZ DN
Z Z TREBRIZETEL
ATHEEAICBECL T 1 #
—MOFMEEZIT . K

WFRITLTC— b Hb>TWi=D T, —ATED ML ROEEIZIAE 720, S iLketo
. dsind=1 Transmission mode
Si (111) double crystal Ionization Ionization
monochromator chamber (I)) chamber (1)
/ -
I 1 | I
Sht Ni coated Slit Sample
Si mirror
Linearly polarized
- -V -V
Piezo Encoder
device
Pulse V/F V/F
motor ,Ud — ln(IO / I) (Io) (I)
Scaler  In(I,/])

X 7. XAFS

7E S DAL .



BETHRBEOFEEE ZBEIC/R > 72, Z O PF
Kﬁ%$%%Lﬂw%ﬂi%%%7yy&4AiM
DENTe ol ETAN, BEDO 1 HKRIZPFO
XAFS b — A74/Wé®%ﬂaﬁ%$ﬂ%ﬁﬁ
NHY, T6 Rl b~ v & A LNRZEL NERT
LEBITHL) LoOEELZRRLENHST-. A
BCTEBMOFLEInZ, 2 AVIDICEBH DIED
TOEBRNEB L. YHIFHBEAITLRL, A
17 TRy © 3 BRRIFEDNT TR ~, Hrepfi T
H, HEho AR THOEfE, BEME#HTY
JFFIZ PFIZELS EWOITTRETH -7z (YIS RIT
Bl W BRI H 722, RITHEEZFIHE L5
B PENLIREN I SR oT2) . SIEMRATH
ZRALT, Y0¥ ofEo 5SKEHETIT< 2 &
MTEBLHITHoT-.

AT T IERICERAENWR VWD T, ZHEE
EFEOFH LW THEFLHOFALEE(ME L PF T
DEBRIEN TIT- 728, TN I RN A &
“ANTORERE 7. PF CIZ LR OES A
BT CTRENAE 5 DT, PFAMCAERIZITL
MRTNER S RhoT-. FOHRNIEAEITR
HEOFNLETER TN, BEXEY L &X
HHRITHE - TbHHW, FRRVLERAETES
THHWZ., KRWNEEA ZRKw &%, 1992 F 0 b T
DOEBESZEICHLEITSETHE, 5 TIHENMN LW
HEWHTH 5.

191 F9HIZIFAaAY NTV ROZT 4 NT
T3EIC ] EOoMKEBRESESREINTZ. Z0
MEZFIMLT, 89 D2 » AR, HE ¥
7 b K@ Brian OHFEFRIZHAIEL, Lee o &
bHSTEL. ERELEENRERZ I, B
LLI0T D VSM BEA I TV, RFEOFITHE
ORI, BLEST EL 7 7 AU A OfER %
TV, REFELOWBELWERALTH -T2

X 71%, XAFS HIEROMIETH D [24]. &
Uy 76T D, BB NI B
L EGET XX —2 L OBHIK THDL. 2D
JIE% 2HEERTE / /a A—X —THAT S, 7272

, BIAIE ST M) Z > CTHANLT 2545,
Bragg DO 2dsing=A (2 2T, d I3HE &b i,
0 1% Bragg A4, A IEXHEDWEE) IZ9E9 &, A3
DIRFEHLEI)EHICE-~TRILHETE 7/
A—H—FEET5H. ZOEKKEIL, XAFS 5
DA RADFKIC/I D, ZO@EmREERET S
D, WD 2OOFERED. SII)HITHRT
Si(333) X D &K FEIL 1 Hi/hESWwo T, £/ 7
1A= =02 DDfdh & EATRKRENLH D LT
57 (detune) Z & T, 1 I3 K DIRE

R CTE L. b5 2%, Fiix Ni £721% Rh
THELLLENHN I I—2 WD HETHL. 2
DI T2, EFARICE =L 28T 5%
LD, HOBRBOBRPITIFTAY v M EEEL,
HE2EEET 5. BEOICH A X 1x]1 mm BEOH
tfbshr Xz, HCBRTS. 2oLl
Bl O XBRORE (I, ) A A F = 3—
THRHAIL, 3Bt X BRI E In(lo/]) ZMHT 5.
B8 ? X 91T XAFS 1%, & & ZZHuE i+
52 L TETREZB NS 5 XANES (X-ray
Absorption Near Edge Structure) &, JR1Z RO
LEEBETEOTWEFIHL 6 AREE TORIMHE
&% FHl9 % EXAFS (Extended X-ray Absorption
SEEND. K9iE, X8 DR

Fine Structure) IZ

1.5 — T
£ rutile type TiO,
2 Ti K edge
£ 10t &
2 )
< it
2 L XANES | il J
N a%
E \
g 0.5F :
2 : EXAFS
300 K
0.0 —
1

1 L L 1 L
4500 5000 5500 6000
Photon Energy E / eV

X 8. {4 TiO2 @ Ti K WX ¥ T D
XAFS A7 kL.

1000 h
700 h
500 h
300 h

100 h J\,\/
Oh

1 1 1 1 1 | 1

4940 4960 4980 5000 5020
Photon Energy / eV

Normalized Absorption

Ti K edge |

X 9. {4 TiO, @ Ti K WU ¥ T D
XANES A7 h VDI Y 7
Y Y [
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{E¥ TiO, 2V 7 L= &® Ti K WiLfED
XANES AX7 ML ERL TS, ZOKOMUAD
W EERLEZON, K10 THDH., Zhzr, ko
BRI HE > THEEL 7.

E-E,
r/2

HWE)= {l + l arctan(
2

ﬂ + ZIi exp{—z(Ev;—in)z} 3)

t

FODOF 1, F2ET 1s 1O ~DES (=
FNFX—7 E) #RT (FEADX—AT A ).
ZIZT, TIENRICTE LD R—rDFHFm, Wik
Gauss BB O HEETH B. 10 I RT L 91T,
45Dy AL, Ay, As & BIZHBECTE 5. Ay, Ag,
As T 1s O 3dHIE~DEBZ L, K% helk
R~ 4 BEIER, 3d-4p IRACIKEE ~ O WG 1%
%, e IRRE~D 4 HARERITXST 5. B L 4p-4s
KEE~DOPRTEB ThH D [25,26]. ZD X,
RV Tk 2F5BEBrFREORBEZ R L2
[27]. 2@ TiO: DHNE, BB TH IV 7T X
STRENEILTHZEEZRLTND. £z Ti-O
Ao IV 7 28MLBRI L WD,

02— T T T T T [T T T T T T T T T T
(@) gt (b) 4
- 4L 4
.2
£
) L
2
< 0.1F
=
5]
N
s
g
) 1t 4 ]
Z
TiK edge || Ti K edge |
0.0 s sy PR
I I I S N N | I T S S
4965 4970 4975 4965 4970 4975

Photon Energy / eV Photon Energy / eV

X 10. B4 TiO2 @ Ti K WU D
XANES 27 kL.
@IV > 7HIEMB)I000h DIV T
HBOE—7 Ay & Az DEWD, BAEIC
zZNTn5s.

5. T (IEWMEH) (1995-2015)

1995 FIITHEA N A s, TEHERE T
TR RNEA L HICBE L, BT

REEND BF72. EREAE L AHEAITH LL
TS HEFE TR - 2. T TS
B L& X0 L FARRICE D NS R
SN, ZOMRDLY FERTORESLEERITEHIL
REI S 2 72, RNEAITERE I - T 24E
%D 1997 4 3 HIZIBREk S, ZO®KERESTEEK
LN, Enhb b, BAEDHEMTH D PET

(polyethylene terephthalate) <> PEN (polyethylene
naphthalate) D E 22484456 F2 1k C il I} 7 D 43 - B
SERFFERHT UVSOR I21E, BFEVWDOEH T L
72. UVSOR (21X 10 FFENIBHMFEIZ e o 7223, K
WA AENTEES TR 2B SN T I3 T 7 <
7207z, 2003 DI, HEHE A L HcE
ME TR 21 L.

BRES LR, MR CHEBEREZIT
STE., ZNEERT 5729, 2000 FFICHEF K
BEES (BUIOLFRL, HEVATLIRFEES
Thoto) M-, Zo—8 L LT, 2003 4
JEIZ JABEE [ZHGET 5 2 L3 kE »7-. JABEE
BELFNCR D T0I121E, BEABREOER L E
MR Z R T E 2 B2 ho7=. TOHCAEK
ZOERIT, ZEEOKRIEE LEERSOFH
SedE, DHEECAELRICZHTHR, 4 ADGIEEIC
BY#E»o7-. TNETERTIToCEEHEES
X DERHE DL H CRREOIERDIZDIT, 4 [
D#EEE 2 D% JABEE fEEHHICHER L. X4
RRXEEMRENLBEAETHICH 72D T, #HH
PN ORERIE, TRiTFHRED 4 BICHEDT, 74
DSERETO 3 » A, HFHFERITFE L TEE
EiTol-. FROEENH LT 10 A OEME
ATV L, JABEEREFF & eo7. 24F%
O & #% T, 2008 4 ITIXIR Ok HE R % 5%
g7z, ZorEFEZEBERELT, BORMREOE
R EMBERE DR EZ T2, ZO—#HDOH
BREORVMAEZBLT, AL #2252
EINDREGVWERRO S EZFALELOICES.

TEEBICATR L T BIXF AR E L I
T, BEMBOL EITFREMRE TR THALTY
72XV TR R RIS - T, MEEHERED
WREWRDDHZ LT L. JABETHIMEL LT
X, B E 0L I Y SO BEOEE LR
KERAWE, REHRIV o 7EEICE, T2—E
— Ry IRy, TgEo &R L TR 2
L5 0EAL TV, KR T8
DEBETHD. ZOEBORKIT, FHEATTO
RV TRTE, FloKkmT 52 L TR EE
ICEDREAEMZ OND DT, HigiEH: A fE/R
ZEThSB.
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ZOHEBEEME, Zr & Ni OE&BHR (1:1 DJF
Fi) AATF L AR—L (EAEK 10mm) & &
HIZAT U L ABORIRIZ AR, Ar FFHEKH T
V> 7 %4To7 [28]. K 121%, & ® ZrNi O X #
Hi R —rThbd. IV IRERICONT,
FE—7 OBETED L, PEEIIREL 5.
ZhE, RV TR R RO YA X
DAL TnDZ EERLTWD. 50h L ETIX
40 BT — RRE—7DOKRT, TEIL
Ty AMICERELIEEZOND. ZTDOLEE AL
YIRETH D Ni(111) & Zr(101)DFRED I U > 7
R EMIE, ) 13 ok 2icb. EROLD
2, RS X T 250 BB CTRBLTE 5. 2 hig,

vacuum ]
cooling

water

stainless-
steel ball

powdere
d sample

11 2 U 7EE (R0 TR OB
BaWIIAR— 1 LRI RE AL,
BB LR ICmbT.

T T T T T T T

I m-ZrNi |

| S s .. ]

£ | 87 ZESSE%5sRe an
= I5, |43 SSSEZ T §2%
B3 FoONN SIGENEENIGINE
E | (x122) 1h]
g L) (x1/2) 6]
= | ]
s | L e 10h]
;=R Y S 20h]
s — 300
s " 30h
S . 90h
e 130h

— 200h

12. BB ARZNi DIV > ZHICET 5
X BNz —2,

B/ L% OB e o B4 5%

RV TICE VRS OMAENBIZBNT, TUH
LIEO =R NV —[EREZ B Z TTENLT 7 AHH
WCERTAZOTHIHEEZOLND. 14 121%,
S Y R 130h TO ZiNi &8 ¥ R D 5 H &R
T EBRER 20um 7o TS, ZORED

B DOBFEE D 7= 12, EXAFS Z & L7-.

HEAPE O EXAFS 7 v Ky(k) 1, kD
@HTERZND.

K 7(k) =Y A;(k)sin| 2kR, +5,(k) | (4)

7277 L
Nk

L,k mfesp[2{ak* + R, 200}

A (k)=

m-ZrNi

O:Ni(111)
1 Zr(101) .

X-ray diffraction intensity
(=]
W

0.0
0 20 40 60 80

Milling time / h

13. ZtNi © 2 Y Z BRI %45 Zr & Ni
DA A ENi(111) & Zr(101) D FREE .
FEHRIVLIRERR] D BB g A K 7.

14.130h DIV 7 # 0 ZiNi B K.
LRI 20 pm & 72 5.

11
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T, kISR RV EERT. N ITjEEHD
JRF OB EL, Ry 1% X BWINR T & j & B O
MO EEE, o 1% j & H DR D Debye-Waller
K+ ThHd. InNbuazRXTA—RLLTRDB L
&, j FBORFO%GTHELIRE filk,r), XE

O HHITER Ak), j BEHEORFOMMMEY 7 b
Sik) 1%, Bli~7 v 27 5 . FEFF 8.4 [29] O E
ZRWD. N iZ+10%F)%, Rj13+(0.005-0.010) A
DI TIETE 5. (4):\% Fourier Z#1 L T,

ROEEMEERE O(R) B HiLd.

O(R) = % j: W (k)k’ (k) exp[-i2kR] dk
72' ‘min
=Re[D(R)]+iIm[®(R)] 3)

|mmhﬂm@mﬁﬁﬁﬂmmw

Z 2T, W(k) % Hanning BB <, RO kD
#iPH  (Kmin~ kmax) C Fourier Z#i % T H ) % 2%
EERBLCWD. KI1SiE, A=V T L
72 ZtNi ® Zr K Wi T ®(R) T, Zr JiFJH Y
DT ZERLTWD. U TR, Zr {70
JHY D32A DREBIC Zr JFF+DOHNH D (7212 L,
RO 7 FEZEL TWRNWOT, KXo
BEEN T EZBROMERE L 132D R D). I Y v VI
A0h %X, 25A DALEICH =2 —7 BNBND.
T Ze-Ze JRFHEEREL D IEWALEIS Zr-Ni
AN TEREZ &L, Zr & Ni ORAH KR
TRYOIEHIZEY, AefblleZ xR LTW

Fourier Transform ®(R)

15. Ah=HNIV) 7 L7 ZtNi O
Zr K WU s C O Bh G E R 4.

5. ZDX 51T, EXAFS 1 6 A FLE £ TR ATHE
EEADAENRPESENTH 5.
TEEICHB LT HD 10 F£40 1%, —Hk
B2 X A XMCD ( X-ray Magnetic Circular
Dichroism, X #RfZ5H €M) OREMETZE 17 -
TV 7228 [30], fHAREIZ DWW COMREERIFZE D
DTHhHom. B EBI Do TWEBEMEOHIZEICHE
R E#IT, REEAICR ST A hr=y
AD—478 & U C O ERME BRI TR
226 THhD [31]. Z OFEMM EEAIT,
Wtk L PEEROW T ORMEEZ LD, MR AT —
REDT 4 NAZA~DISHABYIHRINOIMETH
5. FoiEsEtx, EAEEEMU ECTEET LN
TR DN, BEESREZIRMN LB =R
FED Tex b DI ENFR S, A B ER L
LCHDRBEME 2> T WD [32]. LrL, 20
T W RAE - ER IR AL ) C o R IE SRS 0 38 BLAEAE
X, REFOMEE L TEINTWD. oM
PEDFEANZNE, 1) MR 23R E— A 2 & ff
D, 2) FOWKE— A b RBEIEICHEET D
W) 2 ODERNP AR THD. 1)K E—
AV NIEBERERINT D2 L CERTES.
— 07, 2)OR T — A > M OBEBIMERIRE A AR
R4 2701%, n BEEEOSE, 62l
THYEEFOXFY VT ELTCOEFLELTDEL
%o Y AR HPH ISR T A T D OB LI NS E L
2% [33]. LrL, ZNET, TOBREZELOT
EEEEHN LI EN 7. 22T, TORE
F22fL% XAFS CHINT 5 Z L #HfE L Tfst %

T T T T T
E;A - Cm\i/\o,
2 22 8 92300
5 d ozl 0 323C0304
E = :l ==z
RS BT (L
: ]
£ | Lo |, .1900°C
:s (o]
2 | 800 °C
ol 7000
(Tig,97C0g 030,
1 1 1 1 1
20 40 60 80
20/ deg

16. (Ti0.97C00.03)O02 D - I Ak I T D
FREFRO X MEHT R Z — .
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7o [34]. RHERER{LS & L TIE, £ < OEITHF
Fe & B rutile B TiO, (ZE[#E P42/mnm) %
WAHZ LI L iNEBESEICFEE L TITCo%
BHL &R THE I T AX—DERERT D20,
JFAEFE LTI CosOs W2, Z b &
Uo7 RA L, [EAHRIGE T (TierCoo)02 % 1E
L7z, 16 121X, Z OFREHT B X B
J (50 kV, 300 mA) 75D Cu Kot Z WBE L 72 &
OB RXBEIYT N — o Z2RT. 2O BT,
BERLIEFE 700 °C, 800 °C & 1000 °C DWW FALTH

2 | - —~
2 rg I8 g 2 0. 1
£ ,.uJﬁ UZw L, ST |
= a:l -
5 L L §%0
£ 5= -
4S] == a .
5‘ V‘ T |1 L MT.102
>
b o
= -
.{:8) :J_ll Jn Iy 8000C
a .
A (Tip97C0003)0, 3 =05 A |
| | | | |
10 20 30
20/ deg

17. (Ti0.97C00.03)02 D £ 5 Ak I FE T D
HOR G X R 2 —

0.005

0.000

Magnetization M/ A m’ kg'1

0.2

Magnetic field B/ T

18. (Ti0.97C00.03)02 D ZE i T D& Ak Hh # .
RBMEORETHLHE AT U AR

BRSNS,

B/ L% OB e o B4 5%

rutile #EEHEHORE N TETWVWDL LA ZD.
L 7> L SPring-8 TOMH K (E 1=0.5 A) %1
SR X REFCHIET S &, 17 \ZR T &
91T, BERRIEEE 1000 °C D /3% — O RHID 4 JE
2, ilmenite #i&E % &> CoTiOs (ZEMAE R-3) D
AL E=7 (YR BENLTWD . E-T, —iB
ilmenite fHIATH L rutile HEAHTIXZR W EHEH L
72 —J7, BERRIREE 800 °C DiLEHZE, rutile HiAH
EWIETE S, 18 1%, BERIEFE 800 °C DAt
® 300 K COMALMATHS. AT U T ANE]
Wb ehn, MEBMEEHRTE 5. K19 1F,
ZOREO TIK Wi COBEMEERIRTH S .5 1,
F2, HIE—21F, FATIRTFEY OF 1T
DOKFA, H1, HE2EFEO TR 4257, B—

12 T T T T T

Radial structural function |@|

Distance R/ A
19. (Ti0.97C00.03)02 @ Ti K ¥ O B 4% & B 4K

20 T T T T T
| —(Ti(97C0y 03)0, (800 °C)

CUB':COB‘

10

Radial structural function |@|

Distance R/ A

20. (Ti0.97C00.03)02 @ Co K i D Bh A% 1% B %K.

13
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Prospect and Development of Functional Inorganic Materials

Takao ESAKA
Department of Chemistry and Biotechnology,

Graduate School of Engineering, Tottori University,
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Abstract: To develop high performance solid ionic conductors, various kinds of compounds and solid solutions have
been prepared and the relations between their crystal structures and conductivities have been studied. Here, the prospect
and development of the solid ionic conductors were mentioned especially focusing on the 38 year’s results by the
present author’s laboratory together with the innovative experimental methods.

Keywords: Solid state ionics, Ionic conductor, Solid electrolyte, Solid oxide fuel cell, Neutron radiography
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Study on Hypersonic Plasma Flows associated with Planetary Entry Flights

Gouji YAMADA
Department of Mechanical and Aerospace Engineering
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Abstract: This paper introduces the study on hypersonic plasma flows associated with planetary entry flights. The study
is aiming at improving the prediction accuracy of planetary entry flight environments by investigating the
characteristics of hypersonic plasma flows behind shock waves generated in entry flight conditions. In the first part of
this paper, one of the ground testing facility to simulate entry flight conditions is described. Then, a measurement
technique for hypersonic plasma flows is described by introducing the measurement system developed at the test
section of a shock tube. After that, spectroscopic data of CO,-N, plasma flows in an entry flight condition are shown to
describe the thermochemical state in the plasma flows. Finally, the summary of this paper is presented.

Key Words: Planetary entry flight, CO,-N, plasma, Shock tube, Spectroscopy, Nonequilibrium thermochemistry
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An MDP Approach to Modeling and Control of
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Design and Estimated Economic Performance of a
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("'KAIST, "The University Tokyo)

Proc. ASME 2013 32nd International Conference on
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Proc. 12th International Symposium on Fluid Control,
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(2013)

structure Takafumi

Boundary Element Analysis and
Three-Dimensional Observation of Propulsive
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Dynamic flying characteristics of an air bearing
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Fukui, S., Oono, A., and Matsuoka, H.

Microsystem Technologies, Vol. 19, Issue 9-10, pp.
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Thermo- molecular Gas-Film Lubrication (t-MGL)
Analysis for Heat-assisted Magnetic Recording
Head Slider

Fukui, S., Kitagawa, N., Wakabayashi, R., and
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Proceedings of the ASME 2013 Conference on
Information Storage and Processing Systems
(ISPS2013), 2013.

Thermo-molecular Gas-film Lubrication (t-MGL)
Analysis for MEMS Elements (Application to HDD
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Thermocapillary
transparent liquid films
substrates

Saeki, F., Fukui, S., and Matsuoka, H.
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Mathematical model of hit phenomena as a theory
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Mathematical Model of Hit Phenomena as a theory
for human interaction in the society
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A Precision Navigation System for Public Transit
Users

Ito, M., Fukuta, S., Kawamura, T., Sugahara, K.
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Proc. of International Symposium on Intelligent
Signal Processing and Communication Systems, pp.
698-703, Nov. 2013

SIFT Feature Reduction Based
Similarity of Repeated Patterns

Fujiwara Y., Okamoto T. and Kondo K.
Proc.

on Feature

of International Symposium on Intelligent
Signal Processing and Communication Systems, pp.
311-314, Nov. 2013
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MCMA Equalization without Signal Permutation
for MIMO-OFDM systems using M-QAM

Ishihara, M., Sasaoka, N. Itoh, Y., Okello, J.* ("NEC)
of 2013 13th International Symposium on
Communications and Information Technologies, pp.
101-104, Sep. 2013

Proc.

A Pre-inverse ANC System without Auxiliary Noise
Otsuki, K., Sasaoka, N., Nakamura, K., Itoh, Y.,
Kobayashi, M."  ("Chubu University)

Proc. of 2013 International Workshop on Smart
Info-Media Systems in Asia, pp. 271-274, Sep. 2013
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, SIS2013-18, 2013

Fast Convergence Adaptive IIR Notch Filter Using
Allpass Filter and Adaptive Line Enhancer

Shiogai, K., Sasaoka, N., Itoh, Y., Kinugasa Y.*,
Kobayashi. M.”"  ("National Institute of Technology,
Matsue College, " Chubu University)

Proc. 2013 International Symposium on Intelligent
Signal Processing and Communication Systems, pp.
279-284, Nov. 2013.
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Line detection by spherical gradient

Li, S., Jia, H., Nakanishi, I.

International Conference on Image Analysis and
Recognition, pp. 318-325, Jun. 2013

One shot learning human actions recognition using
key pose

Zou, W., Li, S., Zhang, L., Dai, N.

Information Systems and Computing Technology,
Zhang & Gu (eds), pp. 15-24, Sep. 2013

Spherical gradient operator

Li, S.

IEEJ Transactions on Electrical and Electronic
Engineering, 8(S1), S61-S65, Oct. 2013

Estimating the structure of rooms from a single
fisheye image

Jia, H., Li, S.

Workshop on Advances in Computer Vision and
Pattern Recognition (RACVPR) in Conjunction with
ACPR2013, pp. 818-822, Nov. 2013

Speech Enhancement Based on Frequency Domain
ALE with Adaptive De-Correlation Parameters
Nakanishi I., Namba H., Li S.

International Journal of Computer Theory and
Engineering, Vol. 5, No. 2, pp. 292-297, Apr. 2013

Using Brain Waves as Transparent Biometrics for
On-Demand Driver Authentication

Nakanishi I., S. Baba, K. Ozaki, Li S.

International Journal of Biometrics, Vol. 5, Nos. 3/4,
pp. 321-335, 2013

User Verification Based on the Support Vector
Machine Using Intra-Body Propagation Signals
Nakanishi I., Sodani Y., Li S.

International Journal of Biometrics, Vol. 5, Nos. 3/4,
pp. 288-305, 2013
Performance Evaluation of Intra-Palm
Propagation Signals as Biometrics

Nakanishi 1., Inada T., Li S.

Proc. of 2013 International Conference on Biometrics
and Kansei Engineering (ICBAKE2013), pp. 91-94,
Jul. 2013

Person Authentication Using EEG -Verification
Based on 1vs1SVM with Divided EEG Spectra-
Yoshikawa T., Nakanishi I., Li S.

Proc. of the 2013 International Workshop on Smart
Info-Media System in Asia (SISA2013), pp. 367-371,
Oct. 2013

Biometric Verification Using Brain Waves toward
On-Demand Management Systems -
Performance differences between divided regions
in alpha-beta wave band

Nakanishi 1., Fukuda H., Li S.

Proc. of the 6th International Conference on Security
of Information and Networks (SIN2013), pp. 131-135,
Nov. 2013
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An Optimal Text/Background Color Combination
of LED Boards for Visibility
Improvement Based on Psychological
Measurements

Shiraiwa, A., Aiba, E.""™7%
[No.me, H.", Nagata, N.! (*leansei Gakuin
University, “AIST, “JSPS, “Tamagawa University)
Proc. of IAPR the 4th Computational Color Imaging
Workshop (CCIW2013), pp. 119-132, Mar. 2013

Information

. . *,
, Shimotomai, T.™,

Rendering Animation of Lace Curtain Using
BRDF/BTDF and Motion Physical Characteristics
Based on a Subjective Impression

Tobitani, K."', Ishida, A."', Park, L."', Kaji, S.™", Aiba,
E.""""3  Shiraiwa, A., Nagata, N.! (*leansei
Gakuin University, “AIST, “JSPS)

Proc. of the 11th International Conference on Quality
Control by Artificial Vision (QCAV2013), pp. 63-67,
May 2013

Lace Curtain: Rendering and Animating Woven
Cloth Based on an Impression-Evaluation Model
Ishida, A."', Kaji, S.”, Park, L."!, Tobitani, K.
Shiraiwa, A., Aiba, B."""", Nagata, N (*leansei
Gakuin University, “AIST, “JSPS)

Proc. of ACM SIGGRAPH 2013: posters, p.100, Jul.
2013
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A Parameter Free Algorithm of Cooperative
Genetic Algorithm for Nurse Scheduling Problem
Ohki, M, Kishida, S.

IEEE 2013 International Conference on
Advances in Computing, Communications and
Informatics (ICACCI), pp. 1201-1206, Aug. 2013

Proc.
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Content Aware Image Resizing with Constraint of
Object Aspect Ratio Preservation
Mishiba, K., Ikehara, M., Yoshitome, T.
University)

IEICE TRANS. INF and SYST. Vol. E96-D, No. 11,
pp. 2427-2436, Nov. 2013

("Keio

Improved Seam Merging for Content-Aware Image
Resizing

Mishiba, K., Ikehara, M., Yoshitome, T.
University)

IEICE TRANS. INF and SYST. Vol. E96-D, No. 2, pp.
349-356, Feb. 2013

("Keio

Image Resizing with SIFT Feature Preservation
Mishiba, K., Yoshitome, T.

Proc. of IEEE International Conference on Image
Processing 2013, pp. 991-995, Sep. 2013

A Fast CU Decision Using Image Variance in
HEVC Intra Coding

Nishikori, T., Nakamura, T., Yoshitome, T., Mishiba,
K.

Proc. of IEEE Symposium on Industrial Electronics
and Application 2013, pp. 52-56, Sep. 2013
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Detailed Impurity phase investigation by X-ray
Absorption Fine Structure and Electron Spin
Resonance Analyses in Synthesis of CaMgSi,O¢:Eu
Phosphor

Kunimoto T., Honma T., Ohmi. K., Okubo S., Ohta H.
Jpn. J. Appl. Phys., Vol. 52, 042402, 2013

Valence Estimation and Local Structure Analysis of
Luminescent Centers in Phosphor Materials by
X-Ray Absorption Spectroscopy

Honma T., Kunimoto T., Ohmi K.

Proc. of 20th Int. Display Workshops, pp. 695-698,
2013

Improvement of Light Out-coupling Efficiency by
Coating MgO Nanoparticles in Inorganic TFEL
Devices

Kunioka S., Itagaki Y., Ohmi K.

Proc. of 20th Int. Display Workshops, pp. 791-792,
2013

Advanced Microreactor System with Glass Mixer
Cell for Synthesizing Nanophosphors

Yamashina K., Okura H., Sakata R., Komiyama R.,
Miyashita H., Lee S., Ohmi K.

Proc. of 20th Int. Display Workshops, pp. 797-798,
2013

Inorganic EL Devices Prepared by Ink-Jet Printing
Ohmi K.

Digest of 13th Int. Meeting on Information Display,

p. 57,2013

Fabrication and Characterization of
BaTiO;/Pt/C/Pt/Ti/SiO, structures

YOSHIDA, D., KINOSHITA, K., KISHIDA, S.

JPS  Conference  Proceedings
012088-1-012088-5, Nov. 2013

Vol. 1, pp.

Elucidation of Cu diffusion surface and path in
monoclinic HfO, conducting-bridge memory

Yura, S. Yamasaki, T. Nakada, K. Ishii, A. Kishida S.,
Kinoshita K.

JPS  Conference  Proceedings
012091-1-012091-5, Nov. 2013

Vol. 1, pp.

Analysis of memory effect induced by hydrogen

annealing

Hanada, A., Miura, H., Notsu, T., Kishida S.,
Kinoshita, K.,

JPS  Conference  Proceedings Vol. 1, pp.

012089-1-012089-5, Nov. 2013

Memory Characteristics of Filament Confined in
Tiny ReRAM Structure

Koh, S., Kinoshita, K. Fukuhara, T. Sawai, Y. Kishida,
S.

MRS, Mater. Res. Soc. Symp. Proc., Vol. 1562,
mrss13-1562-dd15-06, Jan. 2013

Pulse Switching Property of Reset Process in
Memory (ReRAM)
Consisting of Binary-Transition-Metal-Oxides
Moriyamaa, T., Kinoshitaa, K., Koishia R., Kishida,
S.

ECS Transactions, Vol. 50, No. 34, pp. 55-60, Mar.
2013

Resistive Random Access

Physical Properties Elucidation of Filaments in
Conducting-Bridge Random Access Memory
Consisting of Metal-Oxide

Hasegawa, S., Kinoshita, K., Tsuruta, S., Kishida, S.
ECS Transactions, Vol. 50, No. 34, pp. 61-67, Mar.
2013

WX v /2 EEIZHEITSD ReRMM 245 A2+
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m FHZE, R TEKES, R EE, FH &
Journal of the Vacuum Society of Japan, Vol. 56, No.
5, pp- 176-178, Mar. 2013

FER N L & SO I O T R BT
AR THRERES (434H)
BT IE 2> 1720, pp. 635-642, 2013

Cu/HfO,/Pt {##i& CB-RAM DEIEREIZH T 5%
EEBROEE

T NHE, HEARRERES, FrHEM, ks, =
H &, K THEKRR

{8 % H 3, Vol. 113, No. 351, SDM2013-134, pp.
79-83, Nov. 2013

Valence fluctuation in YbIn,,Cd,Cu, compounds
studied by XANES

Zhuang, T., Hiraoka, K., Kurisu, M., Konishi, K.,
Kamimori, T., Nakai, 1.

JPS Conf. Proc. Vol. 3, pp. 011069, 2013

EXAFS study of Mn, ;3Feq67Po.46510.54 compound
with first-order phase transition

Li, Y.J., Huliyageqi, B., Haschaolu, W., Song, Z.Q.,
Tegus, O., Nakai, 1.

J. Electr. Spectr. Rel. Phenom. Vol. 197, pp. 295, 2013

ZnS-based ZnSTe:N/n-ZnS light-emitting diodes
Ichino, K., Kojima, T., Obata, S., Kuroyanagi, T.,
Nakazawa, S., Kashiyama, S.

Appl. Phys. Express, Vol. 6, No. 11, pp. 112102-1~4,
Nov. 2013

Projection-Reduction Method Applied to Deriving
Optical Conductivity for an
Electron-Impurity System

Kang, N. L., Lee, S.-S., Choi, S. D.

AIP Advances, Vol. 3, 072104, 2013

Non-Linear

By ISV OREFREVDERRKR
ETXEE B PMEFEIRA
BEFRWXHE (L2209 - T4/ 07 U EM
£) . Vol. 133, No. 9, pp. 237-241, 2013

MEMS Based Microstructure Array Design and its
Quantitative Analysis of Micropreconcentrator for
Cancer Biomarker Diagnosis

Kakita, N., Miyashita, H., Kishida, S., Lee, J.-O., Lee,

S.-S.
Proc. of IEEE Sensors 2013, pp. 822-825, 2013

A Micromachined Micropreconcentrator Design
Based on Quantitative Simulation Study for
Volatile Organic Compounds Gas Sensing

Kakita, N., Miyashita, H., Kishida, S., Lee, J.-O., Lee,
S.-S.

Tech. Digest of the 17th Int. Conf. on Miniaturized
Sys, for Chem and Life Science (Micro TAS 2013), pp.
1526-1528, 2013

Advanced Microreactor System with Glass Mixer
Cell for Synthesizing Nanophosphors

Yamashina, K. Okura, H., Sakata, R., Komiyama, R.,
Miyashita, H., Lee, S.-S., Ohmi, K.

Proc. of the 20th International Display Workshops
(IDW ’13), pp. 797-798 (Late News Paper), 2013

Current MEMS Research Activities in Tottori
University

Lee, S-S.

Workshop on Micro/Nano System Technology
(WMNST 2013), pp.1-6, Hanoi/Nah Trang, Nov.
18-20, 2013

RFMEMS T /814 Z DR

Z tHE5

TR 25 FERFELERKRE, pp. S24(9)-S24(12),
£HE, 201353 R

MEMS ZifiZAWE=-RACHATA 7 0REH
DEESHIC &L HEE

Z a5,

COMSOL Conference Tokyo 2013, 2013 £ 12 A
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Photovoltaic Properties of OPV Devices using cis-
and trans-2,5-Diarylfulleropyrrolidines as
Acceptor Partners with P3HT on an ITO Electrode
with or without PEDOT:PSS.

Yoshimura, K., Sugawara, K., Sakumichi, S.,
Matsumoto, K., Uetani, Y.*, Hayase, S., Nokami, T.,
Itoh, T. (*Sumitomo Chemical Co., Ltd.)

Chem. Lett., Vol.42, No.10, pp.1209-1211,

Oct. 2013.

Possible Means of Realizing a Sacrifice-free Three
Component Separation of Lignocellulose from
Wood Biomass Using an Amino Acid Ionic Liquid.
Hamada, Y., Yoshida, Y., Asai, A., Hayase, S., Nokami,
T., Izumi, S.*, Itoh, T. (*Hiroshima University)

Green Chem., Vol.15, No.7, pp.1863-1868,

Jun. 2013.

Synergetic Activation of Lipase by an Amino Acid
with Alkyl-PEG Sulfate Ionic Liquid.

Yoshiyama, K., Abe, Y., Hayase, S., Nokami, T., Itoh,
T.

Chem. Lett., Vol.42, No.6, pp.663-665,

Jan. 2013.

A Chronicle Review: Regioselective Synthesis of
Trifluoromethyl Group Containing Allylic Amines
using Palladium-catalyzed Allylic Amination
Pathway.

Hirakawa, T., Kawatsura, M., Itoh, T.

J. Fluorine Chem., Vol.152, pp.62-69,

Aug. 2013.

A AVBREEBEICAWNV-AXEEET7ILO—L
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F£2 A

AT VBREORHH TEEECADLDOHART—
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ATITHFZERR T Y — & —1, 92 5, pp.41-46, 2013 4
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Recent Developments in the '"Cation Pool
Method".

Yoshida, J.*, Ashikari, Y.*, Matsumoto, K.*, Nokami,
T. (*Kyoto University)

J.  Synth. Org. Chem.
pp-1136-1144,

Nov. 2013.

Jpn., Vol.71, No.l1,

Halogen and Chalcogen Cation Pools Stabilized by
DMSO. Alkene
Difunctionalization.

Ashikari, Y.*, Shimizu, A.*, Nokami, T., Yoshida, J.*
(*Kyoto University)

J. Am. Chem. Soc., Vol.135, No.43, pp.16070-16073,
Oct. 2013.

Versatile Reagents for

Automated Solution-Phase
Oligosaccharides
Assembly of Thioglycosides

Nokami, T., Hayashi, R.*, Saigusa, Y.*, Shimizu, A.*,
Liu, C.-Y.** Mong, K.-K.** Yoshida, J.* (*Kyoto
University, ** National Chiao Tung University)

Org. Lett., Vol.15, No.17, pp.4520-4523,

Sep. 2013.

Synthesis of
via Iterative Electrochemical

Multiple Alkylation of Thiophene Derivatives with
Simple and Extended Diarylcarbenium Ion Pools.
Nokami, T., Watanabe, T.*, Terao, K.*, Soga, K.*,
Ohata, K.*, Yoshida, J.* (*Kyoto University)
Electrochemistry, Vol.81, No.5, pp.399-401,

May 2013.

Integration of Electrooxidative Cyclization and
Chemical Oxidation Mediated by Alkoxysulfonium
Ions. Synthesis of Exocyclic Ketones from Alkenes
with Cyclization.

Ashikari, Y.*, Nokami, T., Yoshida, J.* (*Kyoto
University)

Org. Biomol. Chem., Vol.11, No.20, pp.3322-3331,
Mar. 2013

Three-Step Synthesis of 3-Aryl-2-
sulfanylthieno[2,3-b]-, -[2,3-c]-, or -[3,2-c]pyridines
from the
Aryl(halopyridinyl)methanones
Kobayashi, K., Suzuki, T., Egara, Y.
Helv. Chim. Acta, Vol.96, No.1, pp. 69-75,
Jan. 2013.

Corresponding



Synthesis of 2,N,N,-Trisubstituted 1H-indole-1-
carbothioamides from 2-(Acylmethyl)phenyl
Isocyanides

Kobayashi, K., Yamane, K., Fukamachi, S.

Helv. Chim. Acta, Vol.96, No.1, pp.93-98,

Jan. 2013.

Synthesis of 3,4-Dihydroisoquinolines by
Cyclization of 1-Bromo-2-(2-
isocyanoalkyl)benzenes with Butyllithium
Kobayashi, K., Matsumoto, N., Matsumoto, K.
Heterocycles, Vol.87, No.2, pp. 389-397,
Feb. 2013.
Synthesis of 3-Aryl-2-methoxyindene-1-one
(Z)-Phenylhydrazones via Hydrobromic
Acid-Mediated  Cyclization of 2-(1-Aryl-2-
methoxyethenyl)benzaldehyde Phenylhydrazones
Kobayashi, K., Miyatani, W., Matsumoto, N.
Helv. Chim. Acta, Vol.96, No.2, pp. 239-245,

Feb. 2013.

Synthesis of 10-Aryl- and
10-(Arylmethyl)acridin-9(10H)-ones via the
(2-Fluorophenyl)(2-
halophenyl)methanones with Benzenamines and
Arylmethanamines

Kobayashi, K., Nakagawa, K., Yuba, S., Komatsu, T.
Helv. Chim. Acta, Vo0l.96, No.3, pp.389-396,

Mar. 2013.

Reaction of

Synthesis of (4Z2)-4-(Arylmethylidene)-5-ethoxy-
1,3-oxazolidine-2-thiones by the Reaction of Ethyl
(2Z)-3-Aryl-2-isothiocyanatoprop-2-enoates  with
Organolithium Compounds

Kobayashi, K., Ezaki, K., Hashimoto, H.

Helv. Chim. Acta, Vol.96, No.3, pp. 431-436,

Mar. 2013.

Synthesis of 7H-Thiopyrano[2,3-d]pyrimidines by
Hydrobromic Acid-Mediated Cyclization of 1-[4-
(1,1-Dimethylethylsulfanyl)pyrimidin-5-yl|prop-2-
en-1-ols

Kobayashi, K., Suzuki, T., Imaoka, A., Hiyoshi, H.,
Umezu, K.” (‘Thara Chemical Industry Co. Ltd.)
Heterocycles, Vol.87, No.4, pp. 885-895,

Apr. 2013.

A Convenient Synthesis of 2,3-Dihydro-4H-
thiopyrano|[2,3-b]-, -[2,3-c], or -[3,2-c|]pyridine-4-
ones by the Reaction of the Corresponding
1-(Chloropyridinyl)alk-2-en-1-ones with NaSH
Kobayashi, K., Imaoka, A.

Helv. Chim. Acta, Vol.96, No.4, pp.624-632,

Apr. 2013.

Synthesis  of  2-Sulfanyl-4H-3,1-benzothiazine
Derivatives by the Reaction of 2-
(Bromomethyl)phenyl Isothiocyanates with Thiols
Ezaki, K., Tanmatsu, M., Kobayashi, K.

Heterocycles, Vol.87, No.6, pp.1311-1317,

Jun. 2013.

A Convenient Two-Step
7-Aryl-6,7-dihydro[2,3-b]pyrazines
Aryl(3-chloropyrazin-2-yl)methanones
Kobayashi, K., Suzuki, T., Matsumoto, N.
Heterocycles, Vol.87, No.7, pp.1507-1517,
Jul. 2013.

Synthesis of
from

One-Pot Synthesis of 2,3-Diarylthieno|2,3-b]-,
-[2,3-c]- or —[3,2-c]pyridines from the Respective
Aryl(chloropyridinyl)methanones

Kobayashi, K., Ohmichi, T., Miyatani, W., Nakagawa,
K., Yuba, S.

Heterocycles, Vol.87, No.8§, pp. 1741-1748,

Aug. 2013.

One-Pot Synthesis of
b]quinoxalines or
2,3-Dichloroquinoxaline or
1-Aryl-2-bromoalkn-1-ones
Kobayashi, K., Konishi, N., Suzuki, T., Nakagawa, K.
Helv. Chim. Acta, Vol.96, No.8, pp.1452-1456,

Aug. 2013.

1,4-Oxathiino[2.3-
from
-pyrazine and

-pyrazines

One-pot
sulfonyl)-1H-indoles via
1-isothiocyanato-2-[sulfinyl(or
sulfonyl)methyl]benzenes with sodium hydride
Kobayashi, K., Kobayashi, K., Ezaki, K.
Tetrahedron, Vol.69, No.37, pp. 79367942,

Sep. 2013.

synthesis of 2-sulfanyl-3-sulfinyl(or

cyclization of

Convenient Synthesis of 6-Amino-3,4-dihydro-2H-
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pyrimido[2,1-a]isoquinoline-7-carbonitriles and
5-Amino-2,3-dihydroimidazo[2,1-a]lisoquinoline-6-
carbonitriles

Kobayashi, K., Ezaki, K., Komatsu, T.

Heterocycles, Vol.87, No.9, pp. 1925-1931,

Sep. 2013.

Synthesis of 3-Alkoxybenzo|c]thiophene-1(3H)-
ones by Hydrolysis of N-Substituted
3-Alkoxybenzo|[c]thiophene-1(3H)-imines
from
Isothiocyanates

Kobayashi, K., Kuroda, M., Kanbe, Y.

Helv. Chim. Acta, Vol.96, No.10, pp.1894-1904,
Oct. 2013.

Derived

1-Bromo-2-(dialkoxymethyl)benzenes and

Synthesis of N,N-Dialkyl-9-0x0-9-acridine-10(9H)-
carbothioamides via the Reaction of
(2-Halophenyl)(2-isothiocyanatophenyl)methanone
s with Secondary Amines, Followed by Cyclization
with NaH

Kobayashi, K., Nakagawa, K., Yuba, S.

Helv. Chim. Acta, Vol.96, No.11, pp.2033-2039,

Nov. 2013.

Synthesis of 2,3-dihydro-1H-isoindole-1-thiones via
exchange between 2-(1-
isothiocyanatoalkyl)benzenes and butyllithium
Kobayashi, K., Yokoi, Y., Nakahara, T., Matsumoto,
N.

Tetrahedron, Vol.69, No.48, pp.10304-10310,

Dec. 2013.

the bromine-lithium

A Convenient Synthesis of 9H-Thioxanthen-9-ones
and Their Aza-Analogues

Kobayashi, K., Komatsu, T., Nakagawa, K., Hara, E.,
Yuba, S.

Heterocycles, Vol.87, No.12, pp. 2577-2587,

Dec. 2013.

Synthesis of 4-Arylisocoumarin (=4-Aryl-1H-
2-benzopyran-1-ones) through Acidic Hydrolysis of
(Z)-2-(1-Aryl-2-methoxyethenyl)benzaldehydes,
Followed by Oxidation

Kobayashi, K., Miyatani, W., Kuroda, M.

Helv. Chim. Acta, Vol.96, No.12, pp. 2173-2178,

Dec. 2013.

Guest-Binding Behavior of Peptide Nanocapsules
Self-assembled from Viral Peptide Fragments
Matsuura, K., Watanabe, K., Matsushita, Y., Kimizuka
N.

Polymer J., Vol. 45, No.5, pp.529-534, May 2013.
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Biomolecular Self-assembling Systems for
Multivalent Ligand Display
Matsuura, K.

Trend Glycosci. Glycotech., Vol.25, No.146, pp.
227-239,
Nov. 2013.

Rational Design of Self-Assembled Proteins and
Peptides for Nano- and Micro-sized Architectures
Matsuura, K.

RSC Advances, Vol.4, No.6, pp.2942-2953,

Feb. 2014.
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Colloid & Interface Communication, Vol. 38, No. 3,
pp. 49-51, 2013 /- 3 H

A Comparative Study Analysis of alpha-Chitin and
beta-Chitin Nanofibrils by Using an
Inflammatory-Bowel Disease Mouse Model

Azuma, K., Osaki, T., Ifuku, S., Saimoto, H., Tsuka,
T., Imagawa, T., Okamoto, Y., Minami, S.



Journal of Chitin and Chitosan Science, 1, pp.144-149,
2013.

Fiber width and molecular weight studies of
alpha-chitin nanofibers

Dutta, A, K., Izawa, H., Morimoto, M., Saimoto, H.,
Ifuku, S.

Journal of Chitin and Chitosan Science, 1, pp192-196.
2013.

Suppressive effects of cellulose nanofibers—made
from adlay and seaweed—on colon inflammation in
an inflammatory bowel-disease model

Azuma, K., Osaki, T., Ifuku, S., Maeta, H., Morimoto,
M., Takashima, O., Tsuka, T., Imagawa, T., Okamoto,
Y., Saimoto, H., Minami, S.
Bioactive Carbohydrates
pp.65-72,

2013.

and Dietary Fibre, 2,

Simple Preparation of Chitin Nanofibers from Dry
Squid Pen B-chitin Powder by the Star Burst
System

Dutta, A, K., Izawa, H., Morimoto, M., Saimoto, H.,
Ifuku, S.

Journal of Chitin and Chitosan Science, 1, pp.186-191,
2013.

Characterization of antifungal activity of the
GH-46 subclass III chitosanase from Bacillus
circulans MH-K1

Tomita, M., Kikuchi, A., Kobayashi, M., Yamaguchi,
M., Ifuku, S., Yamashoji, S., Ando, A., Saito, A.
Antonie van Leewenhoek Journal of Microbiology,
104, pp.737-748,

Nov. 2013.

Preparation of high-strength transparent chitosan
film reinforced with surface-deacetylated chitin
nanofibers

Ifuku, S., Ikuta, A., Egusa, M., Kaminaka, H., Izawa,
H., Morimoto, M., Saimoto, H.

Carbohydrate Polymers, 98, pp.1198-1202,

Oct. 2013.

Simple preparation of chitosan nanofibers from
dry chitosan powder by the Star Burst system
Dutta, A, K., Kawamoto, N., Sugino, G., [zawa, H.,

Morimoto, M., Saimoto, H., Ifuku, S.
Carbohydrate Polymers, 97, pp.363-367,
Sep. 2013.

Preparation of Chitin Nanofibers from Dry Chitin
Powder by Star Burst System: Dependence on
Number of Passes

Dutta, A, K., Yamada, K., Izawa, H., Morimoto, M.,
Saimoto, H., Ifuku, S.

Journal of Chitin and Chitosan Science, 1, pp.59-64,
2013.
Preparation of chitin  nanofiber-reinforced
double-decker-shaped polysilsesquioxane film
Ifuku, S., Nakata, K., Ikuta, A., Oba, T., Shervani, Z.,
Dutta, A, K., Izawa, H., Morimoto, M., Saimoto, H.
Journal of Chitin and Chitosan Science, 1, pp.21-25,
2013.

Formation and Catalysis of the Thermally Stable
Au Nanoparticles Generated on USY Zeolites,
Sanada, T., Murakami, C., Gora-Marek, K., Isoda, A.,
Katada, N., Okumura, K.

Catalysts, Vol.3, No.3, pp.599-613,

2013.

Formation of Copper Nanoparticles in Mordenites
with Variable Si0,/Al,0;
Redox Treatments,
Petranovskii, V., Stoyanov, E., Gurin, V., Katada, N.,
Hernandez, M.-A., Avalos, M., Pestryakov, A.,
Chavez Rivas, F., Zamorano Ulloa, R., Portillo, R.
Revista Mexicana de Fisica, Vol.59, pp.170-185,
2013.

Molar Ratios under

Dependence of Cracking Activity upon the
Bronsted Acidity of Y Zeolite: DFT Study and
Experimental Confirmation,

Niwa, M., Suzuki, K., Morishita, N., Sastre, G,
Okumura, K., Katada, N.

Catal. Sci. Tech., Vol.3, No.§, pp.1919-1927,

2013.

Structure and Catalysis of Layered Nb-W Oxide
Constructed by the Self-assembly of Nanofibers,
Okumura, K., Ishida, S., Takahata, R., Katada, N.
Catal. Today, Vol.204, pp.197-203,

2013.
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New Method for the Temperature-Programmed
Desorption (TPD) of Ammonia Experiment for
Characterization of Zeolite Acidity: A Review,
Niwa, M., Katada, N.

Chem. Rec., Vol.13, No.5, pp.432-435,

2013.

Morphology Control of ZnO for Li-lon Battery
Anode

Usui, H., Sakaguchi. H.

J. Nanoeng. Nanomanuf., Vol.3, No.4, pp. 311-316,
Dec. 2013.
Electrochemical  Properties of Metal/ZnO
Composites Synthesized by Co-Precipitation
Method for Li-Ion Battery Anode

Usui, H., Kono, T., Sakaguchi. H.

J. Nanoeng. Nanomanuf., Vol.3, No.4, pp. 326-330,
Dec. 2013.

TiO,/Si composites synthesized by sol-gel method
and their improved electrode performance as
Li-ion battery anodes

Usui, H., Wasada. K., Shimizu, M., Sakaguchi. H.
Electrochim. Acta, Vol.111, pp. 575-580,

Aug. 2013.

Applicability of ionic liquid electrolytes to LaSi,/Si
composite thick-film anodes in Li-ion battery

Usui, H., Shimizu, M., Sakaguchi. H.

J. Power Sources, Vol. 235, pp. 29-35,

Feb. 2013.

EE-EE - REVREFVEZAVE-REREE
PR

HIRPEAT, SRR,
WIERFEEM O [FHr] BRI & PEReREl, 2
itE w2, pp.182-196, 2013 4 12 A

RERBEELRT7A TR VRS Y FEABHHEO
B L T OFFME

HEHVEAT, WA,

AR Yy MMBORBE « 2T v ROy
- Sl A, g i<, pp.516-521, 2013
4 A

REREBELAABARO-OOFMEAR - &

BEMORTL

LT, WO,

{bZRdE &, o5 55 %, 4 3 5, 1T.3M15, pp.25-28,
2013 4 3 A

XKUY FIOLZRENA Si RABADIF >
BIAERBRDLH

VLT, WO,

T2, 5 64 &, 5 2 5, (b5 T.2¥4L, pp.11-16,
2013 42 H

BRECHEEAOO—TICLSBROEECHTE
2P, FRE %
BREIRLEAEE, 95265, 25, pp.150 - 157, 2013
4 A

BRERECHICEZAIMRBRECHEANORE
B2, KA
BESEM S IR ER P X 3CRE, 6 24 &, 5%, pp.97
- 104, 2013 4 10 A



EYIEATEEE

Probing the Dynamic Process of Encapsulation in
Escherichia coli GroEL

Mizuta, T., Ando, K., Uemura, T., Kawata, Y.,
Mizobata, T.

PLoS ONE, Vol.8, No.10. ¢78135, 2013.

Bilberry anthocyanins neutralize the cytotoxicity
of co-chaperonin GroES fibrillation intermediates
Iwasa, H., Kameda, H., Fukui, N., Yoshida, S.,
Hongo,, K., Mizobata, T., Kobayashi, S., Kawata, Y.
Biochemistry, Vol.52, No.51, 9202-9211, 2013.

Amyloid  fibril
alpha-synuclein, a causative protein of Parkinson’s
disease

Kawata, Y.

Proceedings of the Specialist Research Meeting on
‘Abnormal
diseases, and their protection and repair system’,
KURRI-KR-184, pp. 26-30, 2013.

formation mechanism of

protein aggregation and the folding
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Electroreductive Intermolecular Coupling of
3-Methoxycarbonylindoles with Ketones

Kise, N., Sueyoshi, A., Takeuchi, S., Sakurai, T.

Org. Lett., Vol.15, No.11, pp.2746-2749, Apr. 2013.
Electroreductive Intramolecular Coupling of
Aliphatic Cyclic Imides
Esters and Ketones: Unusual
Exchange in Silyl Ketene Acetals
Kise, N., Inoue, Y., Sakurai, T.
Tetrahedron Lett., Vol.54, No.25, pp.3281-3285, Jun.
2013.

with a,B-Unsaturated
Methyl-Alkoxy

Reductive Coupling of Aliphatic Cyclic Imides with
Benzophenones by Low-Valent Titanium

Kise, N., Kinameri, S., Sakurai, T.

Tetrahedron Lett., Vol.54, No.50, pp.6944-6948, Dec.
2013.
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Reductive Coupling of Phthalimides with Ketones
and Aldehydes by Low-valent Titanium: One-Pot
Synthesis of Alkylideneisoindolin-1-ones

Kise, N.; Kawano, Y., Sakurai, T.

J. Org. Chem., Vol.79, No.24, pp.12453-12459, Dec,
2013.

Metallo-regulation of the bimolecular triplex
formation of a peptide nucleic acid

Shimada, H.; Sakurai, T.; Kitamura, Y.; Matsuura, H.;
Thara, T.

Dalton Trans., Vol,42, No.45, pp.16006-16013, Dec,
2013.

NAFZH ) —)v
FiEN= e
EEOFEM, AL, pp.535-537, 2013 /F 11 A

Direct ethanol production from cellulosic materials

by Zymobacter palmae carrying Cellulomonas

endoglucanase and Rumincoccus f-glucosidase
genes

Kojima, M., Okamoto, K., Yanase, H.

Appl. Microbiol. Biotechnol.,, Vo0l.97, No.l11,

pp.5137-5147, Jun. 2013.
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Generation of  functional antibodies for
mammalian membrane protein crystallography
Hino, T., Iwata, S., Murata, T.

Curr. Opin. Struct. Biol., Vol.24, Issue 4, pp.563-568,
Feb. 2013.
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Contributions of Fluid to
Interaction of Rectangular Tanks Whose Walls are
Rigid and Bottom Plate Rectilinearly Uplifts
Taniguchi, T.

Journal of Pressure Vessel Technology. ASME, Vol.
135, Issue 1, pp. 011304-1-011304-7, Feb. 2013.

Rocking-Bulging

Fundamental = Mechanics of Walking of
Unanchored Flat-Bottom Cylindrical Shell Model
Tanks Subjected to Horizontal Harmonic Base
Excitation

Taniguchi, T., Segawa T.* (*Daiichi Fukken Co. Ltd.)
Journal of Pressure Vessel Technology, ASME, Vol.
135, Issue 2, pp. 021201-1-021201-7, Apr. 2013.

Approximation of Fluid Pressure on the
Cylindrical Tanks in Rock with the Crescent-Like
Uplift Part in the Bottom Plate by Radially Sliced
Tank Model

Taniguchi, T.

PVP, Seismic Engineering, ASME, PVP2013-97306,
Jul. 2013.

A Study of Dynamic Response Behavior During
Earthquake for Large LNG Storage Tanks in
Consideration of Uplift

Hayashi, S., Taniguchi, T.

PVP, Seismic Engineering, ASME, PVP2013-97421,
Jul. 2013.

A Study of Applicability of Finite Displacement
Analyses with Semi-Analytical Finite Elements for
Analyzing Uplift Displacement of Flat-Bottom
Cylindrical Shell Tanks Statically

Nakashima, T., Taniguchi, T.

PVP, Seismic Engineering, ASME, PVP2013-97584,
Jul. 2013.
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Changes in biomass due to
diversion of an inflow into the Urayama Reservoir
Yajima, H., Choi, J.K.

Ecological Engineering, DOI:
10.1016/j.ecoleng.2013.06.030, 58, pp.180-191, 2013.

phytoplankton
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Effect of Check Dam System on Water
Redistribution in the Chinese Loess Plateau

Huang, J.”', Hinokidani, O., Yasuda, H., Ojha, C. S.
P."?, Kajikawa, Y., Li, S.” (*'Yangzhou University,
“Indian Institute of Technology, ~>Chinese Academy
of Sciences and Ministry of Water Resources)

Journal of Hydrologic and Engineering, ASCE, Vol.18,
No.8, pp.929-940, 2013.

Numerical Simulation of 2-D Bed Deformation in a
Slit Sabo Dam

Kajikawa, Y., Hinokidani, O.

Proceedings of 35th TAHR World Congress, USB,
Theme C, A11452, 2013.

Sediment Transportation around a Slit Sabo Dam
Kato, Y.", Hinokidani, O., Kajikawa, Y. ("> T & (££))
Proceedings of 35th TAHR World Congress, USB,
Theme C, A11363, 2013.

Influence of Temperature and Water on Subcritical
Crack Growth Parameters and Long-Term Strength
for Igneous Rocks

Nara, Y., Yamanaka, H.*l, Oe, Y.*z, Kaneko, K.
("'"Hokkaido University, “*Kyoto University)

Geophys. J. Int., Vol.193, No.1, pp.47-60, April 2013.

Influence of Fracture Width on Sealability in
High-Strength and Ultra-Low-Permeability Concrete
in Seawater

Fukuda, D."!, Nara, Y., Hayashi, D.”, Ogawa, H."%,
Kaneko, K."' ("'Hokkaido University, “*Taiheiyo
Consultant Co. Ltd.)

Materials, Vol.6, No.7, pp.2578-2594, June 2013.

TEEED P HEEDME DSCA EZh BRSOV T v
JNF A= OER

HEMK, MEEE", &7HHE?, ARsE ",
e, BAF S CTHRXESHHER -V v 7,
P AeHEE K, O AL RS, R B R A TR AT)
Journal of MMIJ, %5 129 %, 7 &, pp.447-454, 2013
7 A

RBERRSERNEBD-HDORERIRFFE

WRZKRT, MEEEY, ZAHER?, GHBZ

2OEAUmET, SR, REEAR, A EEY
C'RERRE, R E R )

Journal of MMIJ, % 129 %, 10-11 &, pp.626-634,

2013 4 10 H

Influence of Water on Subcritical Crack Growth in
Marble

Nara, Y., Oe, Y., Murata, S.”', Ishida, T.”",
Nakabayashi, R.*z, Yoneda, T.” (*leoto University,
“?Hokkaido University)

Proceedings of 75th EAGE Conference & Exhibition
incorporating SPE EUROPEC 2013 (London 2013),
Paper No. Th P09 03, London, UK, June 2013.

Investigation of Sealing Behavior of Fracture in
Cementitious Material in Ground Water Using
Micro-Focus X-Ray CT and 3D Image Analysis
Fukuda, D.", Nara, Y., Maruyama, M.", Kaneko, K.
("Hokkaido University)

Proceedings
Tomography of Materials and Structures, Book of
Abstract - Talk -, pp.159-162, Ghent, Belgium,
July 2013.

of 1st International Conference on

Evaluation of Strain Distribution in Rock by 3-D
Image Analysis

Maruyama, M.*, Kakuda, Y.*, Fukuda, D.*, Nara,
Y., Kaneko, K.” ("Hokkaido University)

Proceedings of 6th International Symposium on
In-Situ Rock Stress, pp.764-771, Sendai, Japan, Aug.
2013.

Multi-Channel Elastic Wave Velocity Measurement
for Anisotropic Rock Specimens under Very High
Confining Pressure

Murata, S.*l, Nara, Y., Ito, H.*z, Sano, O.*3, Nishizawa,
0." ("'Kyoto University, “JAMSTEC, “The
University of Tokyo, “*RITE)

Proceedings of 6th International Symposium on
In-Situ Rock Stress, pp.453-462, Sendai, Japan, Aug.
2013.

P-wave Velocity in Sandstone under Controlled
Temperature and Humidity

Nakao, A."!,Nara, Y., Murata, S."!, Ishida, T.”!,
K.”?  ("'Kyoto “?Hokkaido

Kaneko, University,



University)

Proceedings of 6th International Symposium on
In-Situ Rock Stress, pp.932-939, Sendai, Japan, Aug.
2013.

AE  Monitoring of Hydraulic
Experiments with CO, and Water
Ishida, T.*l, Nagaya, Y.*l, Inui, S.*l, Aoyagi, K.*z,
Nara, Y., Chen, Y."!, Chen, Q.7, Nakayama, Y3
("'Kyoto University, ““Japan Atomic Energy Agency,
33D Geosciences, Inc.)

Proceedings of EUROCK2013, pp.957-962, Wroclaw,
Poland, Sep. 2013.
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A small scale laboratory test using shaking table
apparatus for toppling failure of rock slopes
Nishimura, T., Nakamura, K., Kohno, M., Ueda, H.
Proceedings of the 1st International Conference on
Rock Dynamics and Applications, pp.239-244, Jun.,
2013.

A small
modeling using DEM on flexural toppling failure of
rock slopes

Ueda, H., Nishimura, T., Nakamura, K., Kohno, M.,
Fumimura, K.© (© KELEER (KK))

Frontiers of Discontinuous Numerical Methods and

laboratory test and discontinuous

Practical Simulations in Engineering and Disaster
Prevention (Guangqi Chen, Yuzo Ohnishi, Lu Zheng
and Takeshi Sasaki, editors), Proceedings of 11th
International

Conference on  Analysis of

Discontinuous Deformation, pp.399-404, Aug., 2013.

A case study of the hazard analysis for rock slope
by DDA

Miki, S.”', Komata, S.", Shinji, M.™, Nishimura, T.,
Koyama, T."* ("' JEfHiz = 90 2 o (BF), ™
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Frontiers of Discontinuous Numerical Methods and
Practical Simulations in Engineering and Disaster
Prevention (Guangqi Chen, Yuzo Ohnishi, Lu Zheng
and Takeshi Sasaki, editors), Proceedings of 11th
International

Conference on  Analysis of

Discontinuous Deformation, pp. 221-227, Aug., 2013.
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Development of 3D Beach Evolution Model for
Sand Nourishments and its Application to
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Proceedings of the 7th International Conference on
Asian and Pacific Coasts, pp.326-331, 2013.

Effect of the Coastal Conservation due to Beach
Nourishment of Tottori Sand Dune Coast
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Proceedings of the 7th International Conference on
Asian and Pacific Coasts, pp.79-84.2013.
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Data

Ishida, Y., Noguchi, T., Kagawa, T., and Morikawa,
H."' (! Tokyo Institute of Technology)

11th International Conference on Structural Safety &
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Software Reliability Modeling: Fundamentals and
Applications

Yamada, S.

Springer-Verlag (Springer Briefs
Tokyo/Heidelberg, November 2013.

in Statistics),

Advanced reliability analysis based on stochastic
differential equations for open source cloud
computing

Tamura, Y.", Yamada, S. ("L [ K 2%)

in International Conference on Reliability, Infocom
(ICRITO"2013)
---Trends and Future Direnctions---, B. Shukla and
S.K. Khatri, Eds., pp. 47--51, Amity University,

Noida, India, January 2013.

Technologies and Optimization

Recent developments in software
modeling and its applications

Yamada, S.

In Stochastic Reliability and Maintenance Modeling
(Springer Series in Reliability Engineering 9), T. Dohi
and T. Nakagawa, Eds., Chapter 12, pp. 251-284,
Springer-Verlag, London, March 2013.

reliability

Multiple
reliability assessment and goodness-of-fit

Inoue, S., Fukuma, K., Yamada, S.

Information (Journal of International Information
Institute), Vol. 16, No. 1(B), pp. 765--770, January
2013.

change-point modeling for software

Performability analysis
behaviors for open source solutions

Tamura, Y.", Yamada, S. ("L [ K 2%)

International Journal of Performability Engineering,
Vol. 9, No. 1, pp. 13--21, January 2013.

considering debugging

Reliability assessment based on hazard rate model
for an embedded OSS porting phase

Tamura, Y.", Yamada, S. ("Ll [ K %)
Software Testing, Verification and Reliability, Vol. 23,
No. 1, pp. 77--88, January 2013.

A bootstrapping approach for software reliability
measurement based on a discretized NHPP model
Inoue, S., Yamada, S.

Journal of Software Engineering and Applications,
Vol. 6, No. 4A, pp. 1--7, April 2013.

Lognormal process software reliability modeling
with testing-effort

Inoue, S., Yamada, S.

Journal of Software Engineering and Applications,
Vol. 6, No. 4A, pp. 8--14, April 2013.
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Reliability modeling and analysis for open source
cloud computing

Tamura, Y.", Kawakami, M., Yamada, S. (Il AKX
o

¥)

Journal of Risk and Reliability, (Proceedings of the
Institution of Mechanical Engineers, Part 0), Vol. 227,
No. 2, pp. 179--186, April 2013.

Extended hazard rate models for software
reliability assessment with effect at change-point
Inoue, S., Hayashida, S., Yamada, S.

International Journal of Reliability, Quality and
Safety Engineering, Vol. 20, No. 2, pp. 1350009 (11
pages), April 2013.
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Optimal price and release time of a software under
warranty

Kapur, P.K. *, Yamada. S., Aggarwal,
Shrivastava, A.K." ("Amity University)
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International Journal of Reliability, Quality and
Safety Engineering, Vol. 20, No. 3, pp. 1340004 (14
pages), June 2013.

Reliability analysis tool based on stochastic
differential equation models for an open source
solution

Tamura, Y.", Yamada, S. (" [l [ K%%2)

International Journal of Advanced Research in
Computer Science and Software Engineering, Vol. 3,

No. 6, pp. 78--85, June 2013.

Reliability analysis based on traffic density for
cloud computing

Tamura, Y.", Yamada, S. ("Ll 0 K 2%)

Lingaya's Journal of Professional Studies, Vol. 7, No.
1, pp. 1--8, July--December 2013.

Software optimal release problem considering the
environment for usage of mobile device

Tamura, Y.", Yamada, S. ("[lI 0 K2%)

International Journal of Performability Engineering,
Vol. 9, No. 4, pp. 367--374, July 2013.

Quantitative project management assessment for
quality-oriented software management

Yamada, S.
International Journal

of Computer Applications,

Special Issue on International Conference on
Reliability, Infocom Technology and Optimization

(ICRITO), pp. 14--20, August 2013.

Nonparametric bootstrap interval estimation of
software reliability and its application to optimal
release problem based on a discrete model

Inoue, S., Yamada, S., Matsuno, H.

International Journal of Reliability, Quality and
Safety Engineering, Vol. 20, No. 5, pp. 1350019 (14
pages), October 2013.

AIR application for reliability assessment based on
human factor analysis by using OSS historical data
Tamura, Y.", Miyahara, H., Yamada, S. ("Ll [ K%%)
Statistics Research Letters (SRL), Vol. 2, No. 4, pp.
106--113, November 2013.

Bivariate change-point model and extension for
software reliability assessment

Inoue, S., Yamada, S.
Asia-Pacific Journal of Industrial Management, Vol.
IV, Issue 1, pp. 15-24, 2013.

Toward practical software reliability assessment
with change-point based on hazard rate models
Inoue, S., Hayashida, S., Yamada, S.
Proceedings of the 37th Annual
Computer Software & Applications Conference
(COMPSAC 2013), Kyoto, Japan, July 22--26, 2013,
pp. 268--273.

International

Service-oriented maintainability modeling and
analysis for a cloud computing

Tamura, Y.", Yamada, S. (" [Ll 0 K %)

Proceedings of the 10th IEEE International Workshop
on Software Cybernetics (IWSC 2013), held in
conjunction with COMPSAC 2013, July 22--26, 2013,
Kyoto, Japan, pp. 53--58.

NHPP models with change-point for software
reliability assessment and its application to an
optimal software release problem

Fukuta, Y., Inoue, S., Yamada, S.

Proceedings of the Nineteenth ISSAT International
Conference on Reliability and Quality in Design,
Honolulu, Hawaii, U.S.A., August 5--7, 2013, pp.
93-97.

Optimal maintenance problems based on jump
diffusion models considering the operating phase
of cloud OSS

Miyaoka, K., Tamura, Y.", Yamada, S. ("Ll 0 K%%)
Proceedings of the Nineteenth ISSAT International
Conference on Reliability and Quality in Design,
Honolulu, Hawaii, U.S.A., August 5--7, 2013, pp.
98-102.

A software optimal release problem based on a
hazard rate model with change-point

Inoue, S., Nakagawa, Y., Yamada, S.

Proceedings of the Nineteenth ISSAT International
Conference on Reliability and Quality in Design,
Honolulu, Hawaii, U.S.A., August 5--7, 2013, pp.
103-107.

Bootstrapping interval estimations for software
reliability assessment based on a discrete NHPP
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Inoue, S., Matsuno, H., Yamada, S.

Proceedings of the Nineteenth ISSAT International
Conference on Reliability and Quality in Design,
Honolulu, Hawaii, U.S.A., August 5--7, 2013, pp.
108-112.

An interval estimation approach of optimal
software release time based on a nonparametric
bootstrap method

Inoue, S., Yamada, S.

Proceedings of the Nineteenth ISSAT International
Conference on Reliability and Quality in Design,
Honolulu, Hawaii, U.S.A., August 5--7, 2013, pp.
113-117.

Trend analysis based on historical data for OSS
reliability assessment

Miyahara, H., Tamura, Y.", Yamada, S. ("Ll [ K%%2)
Proceedings of the Nineteenth ISSAT International
Conference on Reliability and Quality in Design,
Honolulu, Hawaii, U.S.A., August 5--7, 2013, pp.
165--169.

Data analysis for decreasing mold defective
fraction in automotive rubber products based on
orthogonal array experiments

Yamada, S., Takabatake, G.

Proceedings of the Nineteenth ISSAT International
Conference on Reliability and Quality in Design,
Honolulu, Hawaii, U.S.A., August 5--7, 2013, pp.
170--174.

On change-point detection and its application to
software reliability measurement base on hazard
rate models

Hayashida, S., Inoue, S., Yamada, S.

Proceedings of the Nineteenth ISSAT International
Conference on Reliability and Quality in Design,
Honolulu, Hawaii, U.S.A., August 5--7, 2013, pp.
175--179.

Quantitative assessment for software safety
integrity level with optimal software release
policies

Nishikawa, T., Yamada, S.
Proceedings of the Nineteenth ISSAT International
Conference on Reliability and Quality in Design,

Honolulu, Hawaii, U.S.A., August 5--7, 2013, pp.
180--184.

AIR application based on jump diffusion models
for cloud computing

Tamura, Y.", Yamada, S. ("L 11 K2%)

Proceedings of the Nineteenth ISSAT International
Conference on Reliability and Quality in Design,
Honolulu, Hawaii, U.S.A., August 5--7, 2013, pp.
185--189.
A neural network approach to
assessment for a cloud computing
Tamura, Y.", Yamada, S. ("[lI 0 K2%)
Proceedings of the 17th International Conference on
Industrial Engineering: Theory, Applications and
Practice (IJIE 2013), Busan, Korea, October 6--9,
2013, pp. 123--128.

reliability

Cost-reliability optimal software testing-effort
expenditure problems based on a two-dimensional
reliability growth model

Inoue, S., Yamada, S.

Proceedings of the 17th International Conference on
Industrial Engineering: Theory, Applications and
Practice (IJIE 2013), Busan, Korea, October 6--9,

2013, pp. 481--487.

Bootstrap interval estimation methods for
cost-optimal software release planning

Inoue, S., Yamada, S.

Proceedings of the 2013 IEEE International

Conference on Systems, Man, and Cybernetics (SMC
2013), Manchester, England, October 13--16, 2013,
pp. 621--626.

Nonparametric bootstrapping interval estimations
for software release planning with reliability
objective

Inoue, S., Yamada, S.

Proceedings of the IEEE 24th
Symposium on Software Reliability Engineering
(ISSRE  2013), Pasadena, U.S.A,
November 4--7, 2013, pp. 81--89.

International
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Reliability analysis based on network traffic for a

mobile computing
Tamura, Y.", Yamada, S. ("L 11 K2%)



Proceedings of the IEEE International Conference on
Industrial Engineering and Engineering Management
(IEEM 2013), Bangkok, Thailand, December 11--12,
2013, pp. IEEM13-P-0088 (5 pages).

Interval estimation of software reliability and
optimal release time based on better bootstrap
confidence intervals

Yamada, S.

Proceedings of the IEEE International Conference on

Inoue, S.,

Industrial Engineering and Engineering Management
(IEEM 2013), Bangkok, Thailand, December 11--12,
2013, pp. IEEM13-P-0093 (5 pages).
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A distribution of quick chargers used by electric
vehicles on an expressway considering with the
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Koyanagi, J.

19th ISSAT
Conference on Reliability and Quality in Design,
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Global Economic Analysis due to
Malfunction of International Ports: Spatial
Computable general Equilibrium Approach
Tsuchiya, S., Kitano, Y., Tanimoto, K., Tatano, H. :
(‘Kyoto University)

Proceedings of the 21st International Input-Output
Conference, Kitakyushu, July 2013.

Impact

A Fundamental Survey on Personal Mobility Needs
in an Aging Society

Tsuchiya, S., Tanimoto, K., Iwata, C., Hayashibara, S.
" ("Daisen Town)

Proceedings of the Eastern Asia Society for
Transportation Studies, Vol.9, P32, September 2013.
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Statistical Analysis on Multivariate Expressway
Time Series Traffic Under the Different Toll
Policies

Tsukai, M."!, Inoue, S.”!, Kuwano, M., Okumura, M."?
("'Hiroshima University, ““Tohoku University)

Asian Transport Studies, Vol.2, No.4. pp.411-420,
Sep. 2013.
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The Influence of Social Conformity in Promoting
Electric Vehicle Sales

Kuwano, M., Tsukai, M.", Matsubara, T."
("Hiroshima University)

Travel Behaviour Research: Current Foundations,
Future Prospects ed. by M.J. Roorda & E.J. Millerm,
Toronto: Lulu Press, pp.369-386, 2013.

Taxation Policies for Promoting Fuel-efficent
Vehicle Ownership and Use

Kuwano, M., Fujiwara, A.*, Zhang, J. *, Tsukai,

M. (‘Hiroshima University)

Sustainable Studies in Asia ed.
by Fujiwara, A. & Zhang, J., Springer, pp,192-210,
2013.

Transport

Analysis of Household Vehicle Usage and
Ownership under Different Taxation Policies
Kuwano, M., Fujiwara, A.", Zhang, J.", Tsukai, M. "
("Hiroshima University)

92nd Annual Meeting of the Transportation Research
Board, DVD-ROM, Jan. 2013.

Functionings Enhanced by Social Networks in
Elder’s Activity Participations: The Capability
Approach

Chikaraishi, M.", Fujiwara, A. ", Kuwano, M., Zhang,
J.” ("Hiroshima University)

92nd Annual Meeting of the Transportation Research

Board, DVD-ROM, Jan. 2013.

Copula Modeling Approaches to Jointly Represent
Tourists’ Time Use and Expenditure Behavior
Kuwano, M., Nakagawa, T. o Zhang, J. 2 (*'Kobe
University, > Hiroshima University)

Proceedings of the 13th World Conference on
Transport Research, USB, Jul. 2013.

An Analysis of Personal Mobility Promoting
Factors considering the Social Network in Old
Newtown

Kuwano, M., Chikaraishi, M.", Fujiwara, A"
(‘Hiroshima University)

Proceedings of the Eastern Asia Society for
Transportation Studies, Vol.9, USB, Sep. 2013.
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Conflict Analysis on the
Enforced-Move-by-Majority Rule in a Group
Decisionmaking Situation
Fukuyama, K., Kawabata, T., Na, J.
2013 IEEE
Conference on Systems, Man, and Cybernetics, pp.
2031-2036, (2013) [IEEE Catalog Number:
CFP13SMC-POD, ISBN: 978-1-4799-0650-5]

Proceedings of the International

Utilization of the Yonmenkaigi System Method for
Sand Mining Management of Community Building
at the Local Community Level of Merapi Volcano,
Indonesia

Na, J., Okada, N.”

(‘Kwansei Gakuin University)

Proceedings of the 12th International Symposium on
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A Method of Determining a Suitable Survey Area for Measuring the Reliable Quantities of Beached
Litter and Accumulated Litter on Sandy Beaches

Tamon OKANO and Akira MORITA
Department of Chemistry and Biotechnology, Graduate School of Department of Engineering,
Tottori University, Tottori, 680-8552 Japan
E-mail: okano@chem.tottori-u.ac.jp

Abstract: The quantity of accumulated litter on a beach indicates the pollution level, whereas the quantity of beached litter relates to
the density of floating marine litter and the amount of inappropriate waste disposal. The purpose of investigating either accumulated
litter or beached litter is to obtain the index quantity of litter for an entire beach, and to research the changes of quantity or the
differences between other beaches. For this purpose, it is essential to investigate several representative items on a long beach area,
with the exclusion of small debris. The reliabilities for the survey area and the measured value can be evaluated with an excess
quantity, which is represented by the equation [100%(|Q1-Q2|)/(Q1+Q2)] where QN is the quantity of litter on Site N. In order to
reduce the influence of irregular data of survey areas, it is important to investigate several locations. Assuming that the excess
quantity is about 10%, in order to obtain the reliable quantity of the beached litter on the beaches facing the Sea of Japan, it is
necessary to investigate at least 500 m of beach-line area of 6 beaches every month.

Key Words: Suitable survey area, Beach litter quantity excess, Accumulated plastic debris, Beached litter, Floating marine debris
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Elimination Half-life Measurement of Beach Litter in Order to Estimate
the Amount of Floating Marine Litter That is Washed Ashore

Tamon OKANO and Akira MORITA
Department of Chemistry and Biotechnology, Graduate School of Department of Engineering,
Tottori University, Tottori, 680-8552 Japan
E-mail: okano@chem.tottori-u.ac.jp

Abstract: The amount of marine litter released from each country is reflected in the amount of beached litter originating from each
corresponding country. Therefore, the monitoring results are instrumental in improving the measures to prevent the outflow of
waste.
Therefore, we measured the elimination half-life of litter items on eight beaches facing the Sea of Japan, and classified the items the

However, the actual quantity washed ashore minus the quantity of outflow is the change of accumulated quantity on beach.

beached quantity of which are possible to be measured. Consequently, it is impossible to measure the beached quantities of debris
of polystyrene foam and plastic bags because of their instant transport even by weak wind. The elimination half-life of PET bottles
from the beaches is about one month, because some of them contain residues or sand. Therefore the beached quantities of most of
plastic bottles are considered possible to be measured by monthly monitoring. Disposable lighters and glass bottles are not affected
by wind transport, and their elimination half-lives are around three months. However, it is difficult to measure the beached quantity

of plate-like debris thinner than disposable lighters, because they are buried and exposed by blown sand.

Key Words: Floating marine litter, Elimination half-life, Beached PET bottle, Washed-up lighter, Beach debris
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