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Development and characterization of new Bi-substituted iron garnets
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Development of strain gage using Fe-based amorphous alloy film
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% 7= Vortex B —A%2, Bessel B — A4, Airy B — A & W o o b s -2 A5
HETE—LORELFIHANERESINTWDN, TNNETICHESNTZE TR 7T A
X, 1 BRA A E— LI X DML ERENLETH D, 2. AV v MROIRIFER
mﬁ?AktD@ﬁ@%(%ﬁk@~A@$&%$)ﬁﬁw(ﬁﬁm:lm%uT)
72 EDIGH EORBER B o T, AFROBERIT. 29 LICiRBEZ wlk L TEE(LET
—LADIEAEN OB EZRET HH DT, 7= A K
L == LD L—F =TI, [BHhED
BVMiMAR 7T L v gy hTERIT
XHTEEFEFELT,

BAFE L7 1 B — 2 DR E 11X, BEER 5312
%mkw B OFHEENE L, (AR E LT
BEL TV D, JHEMICIE 40% DR RN IR C& 572
&xé%iﬁﬂ@@m%MIﬁE@ﬁi%l5;&
IZ L > TR RO M L& BiEd, &I, FFED I = g !
W DT 720F ’%qj'f“%éjl/_f\%%Ab%H‘bﬂ 1 fESLL7-E s
TIUZZEDOZRITEG E 100% & 720 . 505y DA T SEM &




THEH SN A EHTHE T & FSOMRBEFIND, FrZ, ERE— A%, BiERB X
Ol B IR T 57 n—7 & UCHIET 5 2 L AiIRE S L, kiR = 2
U REPEREE — & —BHIE D 72 D OREPER B O S B O FH - b ik & LTI &
. EFHE ANV —DEBUIHFEGTHEEBEZLNLD,

CEAZE 0NN 2V

<R >

+ Y. Uesugi, R. Fukushima, K. Saitoh, S. Sato, Creating electron phase holograms using
femtosecond laser interference processing, Opt. Express, 27(15), 20958-20964 (2019).

<[EHE - ENR#E>

+ Y. Uesugi, R. Fukushima, S. Sato, and K. Saitoh, Laser Interference Processing of Electron
Phase Holograms by Using a Femtosecond Laser, Conference on Lasers and Electro-Optics,
San Jose, USA, May 5-10, 2019

- BHE, REBEK, ERRE—, KEFHERORWERO L— 3 —F I T X HAL
RS O L BRI AE~DIGH, EBEET —2 o RNY U A, BARFINSE
A, 201946 H 28 H.

- M K, BE MR, TR R, ik B, 7= PR LYl TIEIC X
LEFNAAR T T LOIERL, 5 80 [FIS AW S AER S, ALiEE R,
201949 H 17 H~20 H.

- fEE UK, B2 MhE. FERR . MR B, R T =4 MR L — T
(C &L DBEFAAR T 7T LAOER, 5 74 B AWELASALSC AIN R S, AR
KE TS, 20194F12 3 2 H~3 H.,

<PEZEW PEME >
AN
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IREMEBEFHEMEIEERALE
ERET/ MFARED = RTEHAFEDRR
Development of a three-dimensional measurement method of
metal nanoparticle catalysts using aberration-corrected TEM

LR JE » RBROREE « e 7 B e o 2 — - W%
R - RAEKRE - @R EHRIEAT - HEER
TRk R+ AW BRT  ASEMBE - VAT DIMSERT - B

1. AREHN

ARFFETIE, BB BN/ & CriREAl & L CHRET D &J8 T/ KT O SRty
i % BT BEMEE TR 2 8= 2 ik & LT, IGERIE TEM & S figke (Br/EiBs
[B]~DARERE) 215 L BhiR o S < BHI TR 2 BT 5, S0 Re A48T/
BT AR O BHAGE R 2 i L. SRS O R LI - O A TR S 2 L A ML T
%

2. HRABTEAR

AWPIE TR & B 54 = RCFHTE S 20 70 SEBRERAR 13, 1R I ZE Ml IE 2 & 2 fiff &
T E RS (GEMIE TEM) Tho, SHIZLV Y ADT & —0 AEFITH I R
378 L ANGEDIEE T D72 B —Z —BRE) TI3 < v B Ok S A H
B2 AT 2WENLEE LY, IO ZMA BV IRWIEE & LT, 4 KA O
AR DTS L BB & BRIV T,

220 Kikuchi band [001] ZA 022 Kikuchi band
200 Kikuchi band ! g ) LS L i
Stereo net N o5 s 15 4s 2 || f0111ZA e
/T\ - - TR0y
\ 4 ' Au particle
1.5 A ™,
O /r N
radius of 1 \ __ PR Mid-plane
2 Focal position for, YEEEEEH L 1 nm
\l/ 111 Kikuchi band minimum contrast /

< deviations >
Between 0~2 nm

Conventional definition
ﬂ, of in-focus plane

X :irregular [111] zA

K1 ByrIzal—yalilloTHALE, &7/ fmoNZERMIE TEM B2 5
EEBNLE O BA RN AT 22T 7 S b OS5 FME 2 & 8 U 7= i/ TR
FHIZB T DRy b7 A MG, AT b7 A MMz O],

MR D E D RRE TEM R BRI, SR IR & MR I 2 —FE OB AT LS
ESWEbDTHY , ZOIPUTEESSRY T/ R F- O RALEICE R 2D 5E
([ZINGEMIE TEM B OR = b7 2 s & 725 2 L& IEFAREE HITFEEL




TWo, AFETIE, =2 M7 A MwMNERNMELZRET 52 LKV F /R0 =&
TNLE & FEAR D Z EIZER Y A TV DA, EEROUT RIS 2 8 2 C RS E & ) b &
H A0 AFEAROE S ZEPT RIS OV TEFBMES S I 2 L— g kD
SHGREZAT 2 Too RGOV TR A R AN TALIZONTO Y R a2 L—3 3 & R/ifiHY
’ﬁot#%jﬁ%%%%ﬂ%%i@% ZEIFTZH R ORI N L RIZi - 72 2 <
D NF I % B % 5nm LN DKL - TIE AL E S FHIC1+1lnm > 7 F LiZ&
SWZar b7 A l\@d\%ﬁﬁ%#ﬁf‘ﬁ‘é ZENRHLMNERST (K1),

TEM image of the X2 25 R LT —R Y
sample tiltfed 257 H%J:ﬁ‘/ﬂu%@ EE{% )
by the goniometer

ENTIZ L > TR LTz =Rt
Car i ol | R<F AW AR VA= 17D
BRI R T — R D
AL KL TR B
/V// FEHE T = TeRHANC R L

r%ﬁu%sz— TWo,

0 e

position (nm)

depth (nm)

3D distribution

ZOMBIZHESE | AR UERICHEEE ST SR T E T A MRS LT, 3
Wotatl 21T o7z, K212 T K 912, BOREUR 2 B IR L TR L7z TEM 14
DT R ORIREEZFR Lz L 2 A, BROMERMEE A2 BT 55113 EF b,
PERDER Y Y —XERNET T 7 0 —CTHHAIT 254 30 00D 1 FEHRREOE
TE—2BHNEZNELE L, ZOBOBE X A —U RN K& 2R E 0D, — 4 ER%
L7FETIZ 30 026 1 0 TOFHIIAAIRETH Y | BB TH D L W2 5,
PREVE UL O AR e L CTHWS D B —R LR A4S/ il =Rty i gl
HWA~DISHZSHBBRL TV,

(AEBRDATRIKR]

<[HER - EN=E>

+ Jun Yamasaki, Masaki Kano, Koh Saitoh, Kenta Yoshida, Keita Kobayashi, and Nobuo
Tanaka, "Analysing 3D distribution of nanoparticles by aberration-corrected TEM focal
series", The Fifth Conference on Frontiers of Aberration Corrected Electron Microscopy
(P1C02019), Kasteel Vaalsbroek, the Netherlands, 6-10 May 2019.

ol E, FEEF B, FEAE %, EH K, K BER TIGEMHIE TEM O 21—
=N AN =KD BJE/T /R = RoemMatNEDBZE ) ISR YA
%5 80 [RIFKF A a2, Ayl Ko7, 2019 429 7 18 H~21 H.

+ J. Yamasaki, M. Kano, K. Saitoh, K. Yoshida, K. Kobayashi, and N. Tanaka, "Analyzing 3D
Distributions of Au/Pt Nanoparticles by Focal Series of Aberration-Corrected TEM Images",
International Conference on Materials and Systems for Sustainability 2019 (ICMaSS2019),
Nagoya University, 1-3 November 2019.
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FIFMBBRAFEDI-ODEFRILTYIRA A =DV THRE

Electron vortex imaging study for development of advanced materials

PHIESE « B £ TR « JosmB 2t 7enT - 2%
TR « i BERHRIEAY F2 e o & — « %
AT - R EHRI R R e & — - BhE

1. BARBEH

HEEs (WH) DIZL VR TS TETFARLVT v 7 A —ARARKR S 72 (Nature,
2010), EFARNLT v 7 AL —=LFIRNVT v 7 X (WARFFR R, Bk L 7ol M4 EE)
BErboa=— U RREE AT OE T E— Af%éo_ﬂiT$ %%®7w~7%a
D, FEMERFFED I 70 b FRE & Z2IS 1 & AR 2 TR R I AT o T & 1o, ARG
HIZ, 4 EBERFRRME - 2T DF5EFT O FeE & 4 HTW%@E$%Eﬁ#
A MR E PSS S 2B L, BRI T v 7 A — A0 W LW ET
A A=V TOFEEZRETLIZLETHD

2. HRABTERR
B ANLT v 7 AL —LOREE FWTEH LM BT RIE, FrLuvETrA A —
YT OFEERET 5720, #uEAEEEOAM) ORI OB Z1T 72, BEREIC
E, ABR E SROEPTRENFE L RD [HF o~
v BR—RZ, RVT v I AL —LEAKT D
M2 oes o~ AmETRs ) OR2— U RErB &
O FIB # W Ef A T o 72, LT T2 o s
/V/ﬂﬁﬁ%%J%%EEk%®@Lm%%ﬁﬁ
EICHSHEIL . OAM 2 6 OB F B — LD OAM ALY
%w%%mbtol1i2A47w/~/7v~%
2R VAR L7 OAM &+ B — L DHE D OAM AR
7 MR TS, FF /BMEERICHLTHEA T s e 2002 4 6 80
L OAM AT R EFFTZ, ZH D ORERITHED & OAM []
NWHEBRGESW L E LTRESNT, 4%, BB LE M1 T2®key o~ BT
OAM M 28 % I C 2 OFEHZ R L OAM B, 1© &2 THIEL7Z OAM (Oh,
i - +6h) ALOBWTE—LD

OAM A7 MVOREZEAT S FETH Do AFFRIS  gAM 227 1
X0 FLOMESHTE, BILWETA A=V
ENAIHESND Z LRI SR D,

Normalized intensity [a.u.]
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[(ARRRDOLRINER]
< 3>
* Y. Noguchi, S. Nakayama, T.Ishida, K. Saitoh, and M. Uchida, “Efficient measurement of the
orbital angular momentum spectrum of an electron beam via a Dammann vortex grating”,
Phys. Rev. Applied. 12, 064062 (2019).

<[HFE - ERN=E>
<RI L

< PEEM PEME >
< RRlZ7e L
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B L ZRET DTHEE 0T 7 N 12D TRERET AL
B9 5H%
Study on strength design standards in environmental-resistant IoT devices for

energy-saving promotion

EREFE BWEKRY: AT ALY R
RS AWERY RRME - AT LWHERT 2%

1. HAREH

HBTHAET Dok —#aR 2. = O KR/ &R loT(Internet of Things) £ 4712 & ¥ @l
A L, W72z TR BT & SEER A B W T Bl 0 & BB T DAV 7TV AT b~ bS5 2
ENBHETH D, ZOFEEOELYED DIL, s E FRFt=—7 2 72O Ol TIEFEMED
i WINPT N AADIRRAE K T D, —T7. 7 N AADFRE G 2 BT O T2
DO TJFRFRENITHERE 72 2 b O | BERITHD & ZADBKRE W, AHFZETIE, &
TEAMBEINIZ BN T, 7N AREAERCT DA A v Dk 2 7250 N SR & e TR 72
SRECRHM) & dREE M BICEEDN D TR ARG sROfI ) 2 RIRFICEMR T 5 &2z, AL
REKRF 2N LGB 055t - M EEOH D HIZHOWTELETHZ LA HNE L
TWo,

2. MRNBLEHE
FREMEET D ETHEE SAEEHR L TS 00%, B DB o BEA R m iR R
PETH D, FLEITI - 72 RIBERE DI AR 2 il U CEBMICH D 2%, &0 bl
RE EOEE 22D BT, N VB O TREE RN 35\ T — M 7R AR ) O BEED
ARV DFRER TN S BT D 0% B ITRGEET << FMRIR (RIS B A& fir
TEHE) ME2 2B R & AW CEBRBIT 21T o 72, T OFER, B2 BV I
TS Do = K TR SN 2 WIS 135 R RIS 115 2 RE T D0 74— KIZ L o THGE
BRI A —REICRBLTE H(WE ) FRIDNEH AR CH D)2 LR aSe, 7272 L K DK
JCI TR S OB & IR T D R RO NG S TS 72D, RO XA
(X 1 2R 2[RRI Om A ATREMEIXEARA R CTH 5, BT, BEEIIKEELE
BT D0 AN-H BN NFICB T ARENEERIVIKRTT5Z L2 o0 L,
BRIEAR T DO JRIK 3K FE O B0 Fy
IRIRAET B B Ry \ e
ZIZT, 93 FEOMEA
ZRFOUIR & %0 L 7= 580 (R
FRED D D = T Type la, b,

lo & #70)% KRRl 4 % T
> S SR
i U 7= (5 1), 38R 1% Si B L E1 RS UOEBRA DT OBBRRMIERR
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|2 Cu i & SiN 4 HERE L 720K & FIB % H M 7294
Jety 7 VB K OER LT, Z oA 2Ty
MV =(HN200E)~H2 0 £ 15, SOGFF8 5 )£ 5 -
MBLT(RSHVEM) 3B\ TE OLBILZE L 72 5% D i
TR EAT o 72, 2 IR O — il &2, AR
i A HAT SIS IR © THRIBEEE DS R AT D IF R
(B B R BT DI /15040 & 3 IROCA REFRVEIC &
DARMT LTz, FEAT TIEW T OMEL S BMER TH 5 &
RE Uz, fRATRE R 2 X 3 1”9, UIR & ERUTEE O
B LIS IR T Type 2 B 72 5 R RS
MWNEET D, 1~10 nm (2B 2D FEE ST ME
ERY ., FEAMISHLY b REW, I THE
ESHERIGO KB XOMIER L, (K,H)D 2N
TR K o THREEFHAM L 72/ R A2 X 4 12”7, K
DADTD B E e D 2R L, /& RIZ
WNTTHRAE B AV TUN D A 3 DRk EE 5 Al 28 gl NE 3
D MDD,

IKRFBEAN AN-H) K OW Ny 07 AH 2381 5 98
FEIZEZEFR LD LD LTV D, BRI NI AIC &

Stress along interface oy, T,y [MPa]

SriE D Si E NS % 72 EDREIWEM D 5807
STZATREMEN & B,

LA EORERIZ, BAMEENIC 1T D AR R T
i 2 SEfi 9~ % b Th AR A 5 7o RS OE

BVEVRENEE THD - L AR LTINS, :

1
(AEAEDARIRNR]
<HBRE - ERN=#E>

* Y. Takahashi et al., Direct observation of fatigue

Critical stress intensity factor K [MPam’]

crack tips in a single-crystalline Ni-based
superalloy, ICMaSS2019, Nagoya Univ.,
2019.11.1-3.

25

Applied load F, uN

A

5‘0
Time t,

S

100

X2 B7freh#ER (Type lad )

103

104

10° Ener

102 ¢

Oy 1:xy

10! | |[® O la(ag¥=0457)
= |- A Tb (4%=0.382)

F |- <O Ic (47=0.247)

Vac.
R.T.

100

10 108

107

106

Distance from free-edge r [m]

L HER T ERANESNCEE Th o7z, AL, H3 FIBBIEREEROIS NS MR

0-

Vac. Ny/H, gas N, gas
1| TypeA —@— -@- —@—
I-I\ TypeD —d— =dhi= e
' TypeE —@— -@:= =@=

03 o

4

0.5

Critical stress singularity index Agx

R4 RIBERIRFEAERE DK

- @fEATE 5 4, T D8 ETEM/T YTV MEZ AV 12470 22536 5 ORI BfEsR L SF AT,

HABAEE A2 75 IS, 4l EERS S,

2019 6 H 17 H~19.

© FAE, SBTE M 34, Si/Cu~A 7 o BRI & ORI & RIS AR — A
IR « BREEO R —, B AR BIVE ST SR 95 E R i

&, 202043 H 11 H~12 H.
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BEERT7 54 MAICH T 2EFERLMEBO
HeEEFEMRRE
High voltage electron microscopic observation of fatigue dislocation structures

in ferritic steel for automotive components

IR« BT HERY: - WEB T30t - Bux

HAGE — « BT 3ERY: - WHEBE T MEERM B2 — 2 - KRR
HRRER - HURNTERY - WEA T MERM B a— 2 « KR4
BEERE - U TR - WEHE TS - 3%

HREI « AT BRT: - RRMEL + 2 AT LBFSERT - #if%

1. HIRE#M

BEIHEOMRELIC L 2B =X VX —DFEBLZ BIE LM BB & LT, SfEEHRHM oRE{LD7
D ORFEE EASKRD SNTWND. ZDOHTHIE RO HIZs o MR LICBEb > TH Y, BCC Kk
EHETDH7 T4 MlICBWT, WHESEFHFMEOHFRE L TAETERIMNIL 280 K LEARHIC
TR S 3 D HRNLARRR DT RL « I OBIALIC O W TR STV D, JEHFAEEIZIB VT, MRS e 7
% & FLOFEOFIBRBEE TR O RENE X TVD 720, THOIFAEZIHIT 5 7-0121%, L
HEROREEMZD ZERENE 2D, LIL, 7=T4 MBS 2R FEMHEIC BT 2 B8R
HNTEY, TOFAMK - FBEMEIIREHACTH D720, BAMBROEK & B EL B S 57200
EEHEEHIMIRRIZ 72 > TR, 2 TR T, 207 AREERIE O R AT/ 7 =74 |k
i 2 AE S b IS TE R S LT B AR 2, B A E A PR BI(HV-STEM)BIEZIC L VAL, 7=
T A MRIZE T DAL O AR L OV ERIE A R T A Z LA E LT 5.

2. IRRBLHE

HLERAS D Fe-3 mass%Si a2 fah L 0 Ky 7R — BB T 2800 H L, 203 A REHIE T ok 7
B2 i L7z, RO0TZIREIE 1.0x10° & L, ##0 iR LR 4500 [ CREBR A1 L7z, 3B NOK
ALY (011) T d 5 Ak sk ny & FIB(Focused ion beam)ikIZ T 280 H L, EEGURHI A B 72, 30BN
TR S A 7o A AR AR 0 Bl 221203, IO B 7 A A % A EE - BH A8 85 (JEM-1000K. RS) D
STEM(Scanning transmission electron microscope)E— R DERIK K HEF(Annular dark field, ADF)f% % I\ TH1T
>77.

Fig. 1 |Z[A— 8 Z hit Sk & 28 b S & TR L 7248004k ADF-STEM 4% 7~9°. Fig. 1(a)L ¥ 2 &
M DERNT wall THERL S5 labyrinth MRS S T2, Z O channel PIZIE[111] D7 AN B i
MMFEFIEWVEETHOMA L TEY, Q11 OFHAIRD N b IEF I D nn—HEE s iz, b
Zg=[211]& L7z & & ® ADF-STEM 14 % Fig. 1(b)IZRT. [111] D F NN D EAL D% < B2 TV 5
ZEMbnD. UKL, g E g=[211]& L7= L & D Fig. 1(c)?® ADF-STEM 4 Ti%, [111]DJFHIC
OB AHZTND. ZNHDZEDE, ZNENDENDO/NN—H—AXT ~Lidb =a/2111] &
b,=a/2[111]1 L%, ZHHEDNA—H—AXT MNLEAKT 5 &,

m+b2:%UTH+%Uﬂ]:ﬂmm
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m—bzzguTu+%ﬁTu=amTu

L. ZTHUHDOF ML, labyrinth Mk AT DEANL wall OHEEREF L 2D 2 ENMEI LT
5 (H AR FREE, 82, 176-181(2018)35 L N ISIJ International, 60, 377-381(2020)). L 7>L, #(7 wall D
ERRT AT Z S O 5 BEFFHE 0 (K 33TV A, Z 2T, b T channel NOBRNL O FE (24
H3 2% &, N1 OFRICHOLEN by O LA PABEEGBLEINTND Z LD, ZOERMOTE
HTLHT_XORNET NV RTHY, “RTRVRID BIERITFEEH L Wbz b, Zhicky,
HAAT wall Z RS 2 FPREENIZ BN TS ET N ROENEDORFEEZH-TNWDH EEXBND. £D
7o, EAL wall |13/ —H—AXT MVOER KD TR S5 80706 T AL TR S iz & R

h”
A ; T £ b7 e

Fig. 1 203 AR 1.0x10° 128 1F DMk ADF-STEM 4. [F—#18f % (a) [011]zone A4,
b)g=[211]1B LV (c)g=[211] & &M% 2L & THE L=,

[(AEBRDLRINR]
<JFE RS>
* Hiroshi Shuto, Yuhei Tanaka, Tomotaka Miyazawa, Shigeo Arai, Toshiyuki Fujii, Formation Mechanism of
Dislocation Walls during Cyclic Deformation in an Fe—Si Alloy, IS1J International, 60, 377-381(2020).

<[EER - EN >

* Hiroshi Shuto, Yuhei Tanaka, Tomotaka Miyazawa, Shigeo Arai and Toshiyuki Fujii, Relationship between
Active Slip Systems and Dislocation Walls during Cyclic Deformation in an Fe-3 mass%Si Alloy, International
Conference on Materials and Systems for Sustainability 2019(ICMaSS2019), Nagoya University, Nagoya,
Japan, 2019 4 11 H 1 H~3 H Oral presentation.

- HIRNES, EEBAE, SRR, BERe, BEEEAEEE T EMENIC LD Fe-Si a0 ik LA
A% ORALAFRELZR, HARBIEI 25 75 [ Aaf = (JSM2019), 2019 4F 6 J1 17 H~19 H HIHAYE
.

- BRI, B, SRFEE, HEEF, EREZ, 7 =74 FR Fe-Si AEO#M IR LARIZLY
TERL S AL A0 AR O BB T BB L%, B ARSJE T2 2019 FRKII(E 165 [E)aH K<, 2019 49 H 11
H~13 H RAZ—FEK,

- HEEEE, HEEEE, RFEE, BERZ, Fe-Si GO D IR LATRAZ KD B S VT ERAL Wall O]
25, HAMM Y2 M&M2019 MBI 7 7 L A, 201945 11 H 2 H~4 B REIRE.
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KERBEEZAW A2 VERIED in-situ TEM - BEE7HTEIE

In-situ TEM-MS of methanation using hydrogen storage alloys

FRTERK « ek « B - B, /ARERS - BRERK - BR - B2
oL - BREKOR - PR - HEFER, TEHE T - BREEK - BT - GEAT
RS - 4B+ IMaSS -+ #d%

1. BAREM

KT N—TIIKFEWEE % CO,y » KBIRA T AP TS 5 & —BILRFELA X
VIR EDRAKRF B AR T DRIGEFE R Uiz, L L2 B[R BOGIEFER (2 SOGR MK
WD, BULDNE « HEZWET DHMLENDH D, T DO A T =K L& fif ]
TOMERDHY | BUED L 2 A CO MM EBREIAFIET D L IBLIES TR S 4L, KHEFR
PR IR T SND Z ERHLNI > TWD, A TIL, nhoE4e%
M % TEM Bl2212 L 0 RRRHNTIB W20 bR ST T A RIRFC 2 2 &2k 0,
[FIR D A F) = X LW RBENCRERANT 2B E T 2, IR % 3 45
ERRE L. AT TEM BEE & RIEROIRAKSEE (0.01 KUE) TRBWRIB LA &
(BB % 8 T COMBAL RS FIRE e B & DB 2K 0 & D CO MR LRE ) & 713~ 5,
2. MRENBLEHR

FTEEOREELLBE 21T o7, RIFE LT 001 RIETHARFREZRETHZ &
T, ZHE THWTWE TigsisZroassMn i 2CrosMos (AB2-M @ M = Fe, Ni) 1Rt &5
72, KBREENIEFIINETH D ZiM R EE[IN K -T2, 7T — 7 g% VT
ZrMn oMoy (M =TFe,Ni) ZER L., ZD7% 900 C 24 h TV =— LALHIZ L - TH4
NORERLE )b LT, ED% X BRIEHTRIES L OV SEM-EDX HilEIc kv, A E 7
DHAARL « AEEEIE CHDL Z L 2R L. LT OFEREITo 712,
<ARFEVEMEAL R O FEt > TEM HCff FH RIRE e 7 A EIX 0.1 KUE T 503 KK 1L &
b= AREELL 20% T AEFEHT 5729 001 [IETORENPMETHD, 2D
£ 9 72 SR T OKRBE WA A IERE ISR 2 Z S IFFER ICEHE LW ETHRIETO
TEMEAL L KBRE R ZFHM AT RE 72 v AT A EHEE Lo, ¥ AT MMEEE . T LB %
TV, ZOEBITKFEW R E - HEZRE U, IEEEORE 2561 L7z, 7272 LKER
HABRIX, KFET B —OFKRMETITFHINE L2, AR TAEEFHMEL -,

ZIMn (22T, 300 COFEMTFIzBW T, OFEZES| X - 1 FEffRE, @KFE 0.01 &
JE- 1R 7 v — o 2 FEAOFM S L <IXO@ % ZHITIT 9 T & TIEMALREE 2574 72,
ZNENOLE%, KFE 0.01 [JEZEAL, TOENEA) BB O KT & % 5F
L7z, DR, OQEZHIZ 2 BEITo 12854, 40 BRI T2 TOKEL W LT-712
W, BWR S HKRFEEWT 5 LB oTn, ZOBWKISERE X, BEiIZEE(
AT TH D0, =il (27C) TOKFEWED LN 0.01 JEFMIETH D Z L7
BEZHNDHT0, ER TR LIS A BRI, BIEKSE L T ZrMna-M b &0 T~
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IRIEME LS 23 U CROSRBE AN M) ERTREDN A fRET L T B,
< COL MRV BOGTRER > ZrMna-M D IE LU COLBRLAE N AR T 57012, T TDR
FrELFMEERTOILENDH D, TNETIHRILKEORZEEL TV,
GC-FID TITEE TE 72\ CO Kty CO b RISED T AT EEN DTz, GC T
HETEDEIICAX T AP — (CO, CO&AXMTDHERE) ZROIFTCInb
EER L, £7 ZiMnOTEHALZIT O 72, BT AL hicEexE AL, KFEIE
0.9MPa - 200 ‘CC 1 RFHIEREF L7=#4, 7KFEE 0.9 MPa - 200 °C - 30 s3fr¥F (W) L.
BZ25] & « 2 - 30 s PREF (iktt) & 2 A 7 M AT 572, & D% PCTPro-2000 (SETARAM
fHE) A HWT 200 ClZHBWTRBWEE - W E LI L, IS TE22 L 2k
LT, COMBLLURRER & LT, CO &SR T 1 MPa B AL, 30 /3R LI-RICEIR
THEZES| & % 30 5017\, T OH%KFELE 0.9MPa « 200 CT 3 HIRFF L=, IGHD T A
AR AYP—fFE GC-FID WEEITWER LT, FOREFR., IRILKFEOMIZ COLE
BTEX2H00, IRETIZBRISNTWE COo Bl snenoiz (X 1), Ziu
COBENRHBAL T CH o= B2 bND720, HERO COMRLMIGTH LD
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CO R LEEN) & KW T 5 & | AB2-M Tl RAL/KFEEDY, ZrMn,-M Tlid CO,
HHENELEEINT 5 E W), Ni I E > TE LWL RD LT, T,
Ni ZiRNT 25 & CODBAEY A RN TLHZ L 2RELTND, 2ELINETD
WFFET ZrMn,-Ni 23KFNMETEGIIHBET 2R 2/ TND 2 EMnB, CODWAET)
25 ZtMnp-Ni Tl AB,-Ni (2t L CHIW = DIZ Km0 B BiEE L, KFEIZE > THEEN
PR SIUCIRILKRFRAEREN DR holzb D EE X BN,

LU N
[1] B #&—56, ZHERKFHELBUICLE 56 67 8 AKRES (2016) 1-6.

(AERRDAFKIRR]

<|HBE - ENSE >

C EMEA, HEEH, EsL, EEE T, AR, HIERK, ZeMny Rk E RS
0D COy A F AVFHER- & Bk ITTIEORET, 5 14 BUKEE FAH5EE, i, 2019
F9H2H

18



HifEARA 2 — 2

L7 A3 )L ) —SHEREREIERM # L1o-FeNi O pURHR T D F
Development of deposition technique for realization of
rare-metal-free ferromagnet L1o -FeNi

UN YN 9782 VNG SR B Y 7 S e o S R 6 S
IR - 40 BROR S R BE S 2 T DAIFSERT - 2if%

1. BAZREM

D EIR ORGS0 = R L X — MO RA % 1 52 ARBRBE AR ) | WK M
AT DR R D 5T S, TL18 FeNi HLHIA 4 (L1o-FeNi) | 1X&E&E 7V —
TEWHEKEGEZRTZ 0 20 X 5 e HIFFIT RIS FTRE 7258 LV REPEREMER B
Thb, FRIICAE Y br =7 AT NA A0 BREBEORENEE—F —72 EOFEEIL
MA~DEEDNEE > TR, IEFEFHITHERIE M TOIL TV D,

Bl Fex O 7 N— 7 CILEEHR ERE A ER TR 72 OV A L — Y —ZK351E (PLD) (12
& H L.Llo-FeNi D N LRI Z1T > TWD, AMEHE Fe & Ni AR AIZW AT fet BID
FERSE TG & U TR T AL, fhdiEiE (O3 2, BRIED) & BRI D358 <
BRI D7, fimtEiE A B 2 2 L IIA#RE L ) L& ¢ 5 E TR TEETH D,
T TCAMFRTIE, 7V A L—HP—K3E1E T Llo-FeNi OERR ATV, BEtOfEE R X
OMERURFME 2 i e XBRIEIHT & SQUID THEMT L 7= D T, Z DfERIZ OV T3 (1],

2. HRABERE

FZBRTIX L1o-FeNi » L A L— W — 78515 % W CRUEMERL 21T o 7o, B CIIZE IR
JEARIFEZ BB L=, 9 MgO001)ZEM % 700°C T 2 BEEIINEAS 2% = & CiEiRm %
1372, Z%&ITFe DY — RFEZ Inm7Z&%& L, £0O%, 70CT Au % 20nm RS, K’
(1Z2300C T Cu % 50nm 274 L, BRAFER L7z, £O#%, Fe & Ni & B AMEHE
(2 &> THF SOML O & K75 U 7=, BRI 20 8353 FE 1L, 74.2 sec/ML (Fe), 70.6 sec/ML
(Ni), 78.1 sec/ML (Cu) CTd» > 7z, Fetk O VMR 7 DB SE (NaioAFM: NanoSurf)
THAT L TV 5, EIROREIRE (Ts) =R 400CE TA L &, ffid & ik
JPEDIREUATIE 2 A L7, RHEED <° XRD % f\ CHEEREA 2170 . SQUID % H
T RE SRR & B L 72,

B AR E AT 12 SPring-8 BL46XU O X fRRIFTEEE A FIM L. N X #RIE T8 A 1T
ST, XATFUEHIX LT 0.28° ORAR TASF IS4, =R/ F—IE Fe DI H
3BV TE 7.5keV E W, 5BV XBRET N2 — 0 X0 K7 EEds K OWHAIE O
B EIT o7, 70 XA FBELAXS)HIE 21T 95 2 & TR IR OMEREITo 7,
5O NS DT — & L | F2BREE T1T - 72 RHEED, AFM., SQUID 7 — # ™ Hii i
FEToT, —HOFREMAAEDE CimT 52 & T, MREFEOR LRSS,
PSR L —PF—=ZAFEIC BT 2 BRI A IRET H 2 LN TET,
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[ 112 HE XRD T S 4072 X #BRIEIHT /S 2 — o 2539, FeNi(110)1Z %6t fiad 2 ks 1-
B & I, FeNi(220)D E#& Ko bRE T 5 Z &3 T& 7=, F£72 FeNi(110)D & — 2
SR 1T AEHE R IR [T AF LI L TV D Z L R TE D, 2B B BELINE T,
Fe(110) ' — 7 [ XM /250 22 b 2R L CW 2 Z &b KB — 27 28 LloiE iz k45
Z & BMERTE 72, £ LT FeNi(110) & FeNi(220)0 v — 7 OFE45RIE D Ebs & JHIE %
B U7z, TORER., REMERIEE 300°C THAESMK (S=0.38) ZH5 Z &35
Me& ol RIRE TIIHK

BEMEGMRKEZRT N @ (b)
SQUID HIiEIZ & » CHER & FeNi(110
7=o AL IZHER D MBE 15 & |
TR DIRETHY . PLD {E
R O 2 Z - T
L ENRBEEND, AFM fif
Brofs R, ARIEFE CTE D
HPER R B B2 &3 S )
Lo, X7 ARHEHHBET
KX —ZFNT, BOTIR \i
& b AR A i L TR R N

|

FeNi(220)

Log Intensity (Arb. units)
Log Intensity (Arb. units)

IRV A L= — D BRI 72 F- T
e & 5 O AR DN R & 26 (deg.) 26 (deg.)
S B0 1 : MO XRD CHR AT Ll FeNi DT/ $ 5 — >
D LIRS LT,

[(AEBRDLFRIKR]

<R 3>

M. Saito, H. Ito, Y. Suzuki, M. Mizuguchi, T. Koganezawa, T. Miyamachi, F. Komori, K.
Takanashi, and *M. Kotsugi, “Fabrication of L1,-FeNi by pulsed-laser deposition”, Appl. Phys.
Lett. 114, 072404 (2019)

<[EIE - [EN=HE >

M. Kotsugi, M. Saito, Y. Suzuki, M. Mizuguchi, T. Koganezawa, T. Miyamachi, F.
Komori, K. Takanashi “Fabrication of L1o-FeNi by pulsed laser deposition system”,
International Conference on Materials and Systems for Sustainability 2019 (ICMaSS
2019), 1-3, Nov. (2019)
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BRPICEFELI-FT/ NTNIZK BT/ MiFREER

Surface modification of nanoparticle by nano-bubble dissolved in solution

JRFEHE « ZRIR T3 R PR - 2%
BEWINBIG « ZORTEmFHMER - He2d%
JURRHh « 2455 B « RSB - AT DWH5ERT - B

1. BIRE/

AKWFZEIL, T R RAOFEMEE A EEOTTHE MBESLEHEARLY) [Tk TEMT
Z LT BRRAARIEPIREEER TS Z L2 BEETIRETH D, DT RF-RimD
ERRROS AR T 2 Z & T, SONIERO @O E O ERIAN FTREIC 72 2 & PRSI D, F
7= TR RN R D B DBIRKIC D723 B ATRENE & & 5, WEARFE DIFJEiE 5
ELTIE BEREZN R ZHNT ) XTIV EEET LT Y v LoKER T
77 X~ ZFH LT ki OEREZITO fRD THUNTIESH 5 2% UV-Vis JIEIC
BIITLTITAERINE =T D7 N 2B LT, AFEE T, RiEMREFOLFIR
BE A NEFIHIE (XPS) ICL-> THLMNET D E L BIT, 7T A~ rERE & &4
OB E OISOV THRA L2 AL T 5,

2. HRABERRE

A iR KT O EHENR D ORI L0 | D EOEMEDED S TR CIRIE
PITRARERT HZ LT aWAEERT S &R T R OERNATRE & 72
D FEDBTE S, AWFEEREIEL, SRR ER T A (99.9995%) noikbd T A
ADNT VT T LIZIRT CTIKIR Y 7 A~ 2B L, £ OB SN D 77 X<
TIVORGRD TN AT BRI R T ST R AL BEEIE R S Vs 4T/
iR &2 BRF T CEMT D Z L 2o 7o, AEETIE, EHRT ) T IVIRTFKE H
W T N U T AOKESIRHR T 2 AVE TORGERE 10 43 2 50 20 SN L T
&7 R O A FEE LT,

ERlSNT-4F ki F-a v A RERIL, UV-Vis lIEE1T -7, T OREE% Fig.l 1ZR
T, KHFD” wo” OFEFLIL” without” Z/R L, EifliEER T/ N7 e HOTICER L
Tet ki anA FEREZET(RE), — T, 20 3O 77 X~ HEIC L - TR
St s hifaaA RERO AT MV(EEE)NL” more” & L TW5, 10 5o~
T A< ETER SN B O 27 MUVIZOWTIHEBATRLE, £ 77 X B—
IJAEDOHB I Y BHRTF ) ANTNVOFERE T TERLIZE&T VR0 7T XE il
FICENEND E—27 OAEIL, BHET /) ST IVOFFEE L WERE: T CER S =ik
CHEBLT. 2nm DLy Ry 7 MEBREM~DOY 7 MER L, & L CRER % 4T
IFLUTER L ZRBHZ W TIE, EBiI22m DLy K7 MRl Sz, B—7 5
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BEIZHOWTIE, 10 I ORERE & i L CEITIZE A LN L7z, 22Tk
RS TRV, XPS AT hUIZHDOWTIE, BRI DA EZ PRI R T A7 R VITHE
BCERnol, Tk, WEEBNIEFIZ DN & & XPS HIEE 2 W 5B b8
MRKFTEMLTWSED, &F /i F-REICRAE LT KK R AR (BH#E, K
R OYNRK T, HEFONERSIH DR ol ERNEZ LN,

m
S ———— WO N2 gas
g — with N2 gas
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o |
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<< |
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Fig.1 UV-Vis spectra for Au-nanoparticle with nitrogen nano-bubble for 10
min. discharging (Black), for 20 min. discharging (Green) and without nano-
bubble fabricated by solution plasma method (red)

[(AERREDAFRIKR)
<JF w3 >
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KIMEARDFOIRIL T —I(EEBEOWE

Energy Transfer Process on Hydrated Biomolecules

FRIHEORER « B RHE2 R FE B JEbsAE - B £ — AR EM - BWAER
JUARMH « 25 B « RSB - AT DWH5ERT - Hf%

1. BARE™

WAL D RN — BRI EICEREORE L TIThh b, TOBRICTT /v
YEU VR (ATP) 72 E OB T TR S Y VR OBIEE - flE 2 EEE L T=xL
XF—DEEMTOND, T<H&E, ATP & ZNE Y FHTks O TRIZE
78 N OBEIN T RLX —REITEEIT DD o T D 2 & DNEERAIC Tl S
Nz, AFFETIE, ZOBWBICOWVWTOERRT e —FIZ L 5FE#REHRLZ L4 H
e U, ERE D Tk T LB 1 L ORI TR Z 2EHABEHBS L0 e b B
BB E B LT, BUREE X BRIC K D e IR A A oMb RITEZ 2 2 b 085 %,
K X BRI R O#R X BRI A7 M VAL BHERI L 7o, AR, ATP 2 FB LD
DNA ESHER AT T 2T 4% VAR =Ry FE2xt4 & LT, ATP IZ DWW Tl
i, T AU AR — RO W TR R o3 2 U R RN 2R 21T o 72,

2. MEABEHER
HS S TR SZBATE A 1K X IR A= B AT 5 = LIz 20, T k> T &
D& BRERNEASN T DD ER
BF L7, B X RIS 5 T () Before:
M & R - S el N s, | Irradiation
= b ORI S R J 5T E 0
E 5 B AT S T & T
FRSHIC & > Toy 1o e 20 T s
b2 T U 7o, ATP MR~ D R G} 52
BCiE. B 1 ISRk 5 BT ko
CEH K AT O X 7 |
NOE— 7 EEICEIEN R 6T,
P FOWIL AR FvEoigins, 0
COE— s BEEL. U RS

OB & MR 55 DR AL A

[ERN
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[EEN
T
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HZEEFHALMNI LT, TAFTU R 1 %E%K%ﬁwnﬁi%;’éﬂg@;i@mpﬁ;ﬁ@
: - . XERRURZARI L ()R RID A RTR L
— A JEEA~ D IRE IR Tl FoEE BJ:U(b)SGOeVﬁﬁETI&?DZ’\"OIHL

TIER SR Do T AKFNZ By 72 v
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— 7 REEN B S T, B L AKFK G FEOMTEZ 2 7' e M BEIORKERE LT,
IRFN BB 22 BES B DA DN AR L TWAH Z L 2RI LTS, 2 S DRRIZD
W, 2HOFEEFERLE LTRET DL LEBIC, ENOSHBIZBNT L1, ICMass &l
L& T HEBEERICBWTEHFORELIT T (96 LIFITHBEAREER)

[(RRDOAFRIKIR]
<R >
*JEFFRERRR, MR, B —ER, AAOLER, POLEME, TR K77 v

=V Uy AR iof HIE SN D EWTFRIRIR], X HotroEd:, 51 (2020)
251-259.

+ K. Fujii, A. Yokoya, XANES spectral Changes of Hydrated Deoxyribose induced by K-shell
Ionization of Oxygen, AIP Conf. Proc. 2054 (2019) 04005.
<E A= >

- FRJFHERHES, A WI%E,  M-A. HERVE du PENHOAT, M-F. POLITIS, Jiftdt 4k X ##5>
St & VT BEERUR #3556 DNA E48H DI O W ELE R OBLRI, 55 1 IR FAEMEYE,
FORRY:, 2019-4-11.
<HBR >

* K. Fujii, A. Yokoya, M-A. Herve du Penhoat, M-F. Politis, Physical Process of Radiation
Damage to DNA utilizing Soft X-ray Spectroscopy, The international workshop for synergetic
collaboration between material and synchrotron science through IMR-MAX 1V joint research,
Tohoku University, 2020-01-14 (Invited Talk).

+ K. Fujii, A. Yokoya, M-A. Herve du Penhoat, M-F. Politis, Physical Process of DNA
Strand Breakages by lonizing Radiations utilizing Synchrotron Soft X-ray Spectroscopy, The
8th International Symposium of Gunma University Initiative for Advanced Research, Gunma
University, 2020-02-03

* K. Fujii, A. Yokoya, M-A, Herve du Penhoat, M-F. Politis, Physical Process of DNA
Strand Breakage induced by lonizing Radiations, International Conference on Materials and
System for Sustainability, Nagoya University 2019-11-02

* K. Fujii, A. Yokoya, M-A. Herve du Penhoat, M-F. Politis, Physical Process of DNA Strand
Breakage induced by Core-Electron lonization, International Young Researchers Workshop on
Synchrotron Radiation Science, Hiroshima University, 2019-09-03

* K. Fujii, A. Yokoya, M-A. Herve du Penhoat, M-F. Politis, Ultrafast Proton Transfers
between DNA strand and hydrating water molecules, The 3™ QST International Symposium

[Quantum Life Science] 2019-12-04
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“EMERFETICEITIBEST ) D LT/ U— MEDRIR

Fabrication of Ga>O3 nanosheet photocatalyst for CO, reduction

HIATRIE « RETINZREE « A Soumdt 7eiiss - FrEihk
] R« RBRATSERS: « TEARRgERt - 1l LAl iiaRee 1 4
JURM L « 2405 B « AREMB - AT DWH5ERT - B

1. BAREH

Feoi Al 72t O FEBUZ AT T, AR XL —Th D K EFIH L, KFT
TR bR FEEIEIC - HERET A Z LD TE D HMBEDOHBNEEN TS, FxILZ
NWETIZ, R T A2 =L ) U 2O Sz T BUST IR TH 5 X
WONAERNE LMREINDZ 2RI L, ZORISHEEICONW TR L TE T, K
WS TIX MBI ORI MR T A X — BT Y 7 2O AR T 5 & 5 7ehEk,
TROLIRT TAZ—PNASNTBET Y U LT 7 o— N2 ERl3 5, Z 0
BOGARIEZ -V T, R LIRFE DR ITTSIS Z mRICEIT I 5 & & bIT. £ DORUGHE
BMEZHONITHZ L2 RO RENET 5,

2. MRENBLEHR

I UBBKICEE ST 7 2 (GO) E AV U AT NRT REMZEEE,
O HERS L OVERZATV, 453K T 6 R4 — b7 L—79 % Z & T Ga,OsRiBR A &
GO DA (GaxOsHIBEA/GO) 45372, b EREZ, 823 K226 1123 K Dl
JEC 2 WEBERR L. AR D GO #FRETHZ LT Ga03F /v — R ER LT,
Ag FAFEFR Y COL & TE i BRI [F B VN Tt L CIT> 72, NaHCO; & Y AgNO; 73
VAR U T2 KRR, 1123 K THERR L T 72 Gax0sF / v — b &INZ, JEHREIZE Y Ag
EHEFLZ, RWT, AF 7 —)LEEIL, MR COLE TSR TR 21T - 72,
Ga,Os HIBRIA/GO % 823-1123 K OFIRE THak L T b7z Ga031%, &2 TH /v —
MRTHD Z MRS (X1 /8), £7o, AfEEO TEM B2 HiE, FEkii s &
WIE ETES TR E < e 2 A AR Sz, XRD /37— 10 823-923 K THERL L
ToRBHI B AR & y M OOIRFAMEE , 1123 K THERL L 723 UBHI B ZFF> 2 & 3o 72 (M
14), o, BERBENEWIEE Y — 7R, XRD /NZ — 2 b b BEAGIREE 2N 5
WIEERERTDBREL R D Z LR INT,
JEFR ) COE TG ERRIZ OV T, 1123 K THERL L T~ Ga,05 7/ > — b (Gay0;
7/ v —F(1123K)) & HiIRD Ga05 (cGa,0:)IZ Ag ZHFF L, CO A B J ONEIR M
B L7 (K2), Ag/Gar0sF / v— F(1123 K) Tl Ag/cGa 0512 b, CO A= pl s &
1% 1.5 f%, CO FBIRMEIT 2 (FRREm L L TWA Z RS, 7/ — Mhick sl
REFEOBIMAEEO M EIZER L T2 Z E2VRIB S iz,
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<HBR - B>

+ K. Sonoda, M. Yamamoto, T. Tanabe, T. Yoshida, “The assessment of gallium oxide
nanosheet photocatalyst prepared using graphene oxide template”, International Conference
on Artificial Photosynthesis-2019, Hiroshima, Japan, Nov. 20-24, 2019.

* M. Yamamoto, T. Tanabe, T. Yoshida, “Photocatalytic carbon dioxide reduction over gallium
oxide with silver co-catalyst”, International Conference on Materials and Systems for
Sustainability, Nagoya, Japan, Nov. 1-3, 2019.

+ K. Sonoda, M. Yamamoto, T. Tanabe, T. Yoshida, “Synthesis and analysis of gallium oxide
nanosheet photocatalystusing graphene oxide template”, 12th International Symposium on
Atomic Level Characterizations for New Materials and Devices '19, Kyoto, Japan, Oct.
20-25, 2019.

- FEHECR, AR, B0, SHEAF, bk 77202707 L—hE LT
HNIZERAE T U 7 LT 7 — BIERBEORHI |, 55 124 MGG &, RiK%, 2019
9 H 18-20 H.

+ K. Sonoda, M. Yamamoto, T. Tanabe, T. Yoshida, “The evaluation of the photocatalysis of
silver loaded Ga,Os3 nanosheets made with graphene oxide as a template”, 14th European
Congress on Catalysis, Aachen, Germany, Aug. 18-23, 2019.

+ K. Sonoda, M. Yamamoto, T. Tanabe, T. Yoshida, “Preparation of gallium oxide nanosheet
photocatalyst using graphene oxide template”, %5 10 [BIffiRl AR TR 2, BETURE,
201946 H 7 H.
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HEREFRERET R R AL
K[KEHYEFERAA—D VT VAT LOMEIL
Establishment of Balloon-borne Cosmic-ray Imaging System

using Hyper High-speed Analysis of Nuclear Emulsion Film.
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Development of in vivo dose measurement system for proton therapy
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Applications of nuclear emulsion technologies for identifying cosmic ray nuclei

in generally scanned nuclear emulsion plates
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MisatoYabul,”Desensitized Nuclear Emulsion Films for Measuring the Chemical

Composition of Cosmic-ray Nuclei”’, Bull. Soc. Photogr. Imag. Japan., Vol. 29, No. 2:

20-26(2019.12)
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Analysis of network system for resource in ancient society
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Development of a new type of emulsion detector for a faster readout
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glacier revealed from cosmic-ray muon radiography, Scientific Reports 9, Article number: 6970
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an active alpine glacier discovered by muon radiography, ICMaSS 2019, Nagoya University,
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Very fast secondary neutron measurements in proton therapy

AMFEZ At RTREE R ER 7 —

Gl BRI o X — B iin R BLRHR AN (R4 B
TROEEE A ERRT  ARRME AT DFERT SRR RHHD 2R
TERRE AEERS: - ARMERS 2T LHHEATRRLT-FHIER  Bh#

1. HIEE/
AT TR T TR A4 % 20 MeV LLED T R X —% {, ot 70O R L
— A A R TR A CET A 2 L A BN E T 5.

2. HRARNEFLRR

B 13RS ARSI, B RO T Z v 7 — 2 ORHEER L, 5O —ET
HMBEANMEERTE D, JHICE VRO X BIGH L D bIREFREY 27 2K <
HC& s, —JF, ~REBTFHIET S N — ALb DD IEBEERNTHELZEZ L, $
Vo y MREBESED. TNOOIRERDE, BNRRIMIREZ TG L, ZR5

ADFEY AT @ 5. BUEOIREFE > AT AE— IR RO B4R & IEREICF
RTEDD, ZIREDICE DMEMN TR LT,

TR OBELE AT D OB e T — 21, WERL I K DB ATREOSE,
FRUEEL L 20 ZIREIEHR T y SO S NS 728, Z O HERITRL T
AT DR N ER S ND . AR TITY 7 2 7 v o OZEM O fREEZ & DR BRI
ZHWT, BRI 0 DFRAE LT IR E £ DR ORI 21TV, B F-#RiG
PR O RS DRNE BRI T

b BRI L X — D AR ﬂ
AFx XU TV AT L E Ry TR
VAT NEHEA LT, B RS A e L
ey by T RBoREEE SR ]
LIZRT. RS 20em OFEKT 72 b A L spot scanning LEdGIED

b AR o/ L, 10x10x T olsbitylen plte
10 cm® ORFEF OREEDS 1 Gy 12725 &L 9 (1 mm thick)
TRERI LT, ZOORM Y AT AT . ey 17 v 7ORRR. £y b
ZIER—OMBIMPEOND LI, B 7o 7 L hn s T 71—k 06 &
FHEREEIE VQA (HNZRUMERN 26 LT, pmsmns. —kE HaEHA >
RE TRV By Vb AHTCEIRL, TR AR S

JRFRZRIN 24 Bz FofE L 7o 3 s sk o210 3542

KK Z 7> b DR ITICERE LTz, B - iE

Dose

Emulsion film
(0.3 mm thick)

40



weonmaRer xaa 0N TR W L

M LT, 20°C T 25 437 N v, S Y SIRANC po s e T
PEBIIEAT ST Lt,iz*‘-;~,g %ﬁf Ei;ﬁl%ﬁf
B L B0 S b, & el R e TN
ERICERE S T Ho iRk D8R L > ‘ 3 “" h\ e Bhg 4 ,’ , ,/e‘
WSS A [ 2 (oRT. /S - = RN Tl
v U7 B E T TR 100 pm

MRS U7 B oAy, X 20 f B E SR FEROBMETE. (a)
2Ry hAXR vy L= ARy FAF v = T AT AE (b) Ny TR
BOWR LT, o AT ATRELZSE.

IR D B 5 2 2 &8

PNDL. WEEABERIETE—LA2lET 5Ny VTR 2T A1F, BT R —
DE—LfELETRXNF—ZEE L THRABZEL ARy N AF vy = TV AT L
L0, —HRRESGWVBEOTHTZENRT HLEXLNTVDN, ZORRITTEE
EMERINZ—E LT 5.

AR F AF D4 B B RERSE 2~ B 0 2EE HTS % VT, #AR 4 cm x 4 cm OFE
WA AX v L, FlEk ST A tan 0 < 1.5 OFRBMEH 2 TS L7, Fiam - 72 RN,
FT7ITA YT v T EROCTERE L. TORER, ARy hAXF vy =T VAT
TR 7t 2 B U 72 T RE AR HH s DO RTBSH & ik A 8ol 4 Beod 5 b, 3L E
BB L7 2 x 102 K257, BIE, Ny TN AT A% FOTH-#r 2 RS L
TR DOWNT, T2 HED TV 5.

Ltk RNT 2D, B T RRIREHEDE VN L VW AE L D IR DEWEH LT 5.
F72 Geantd I 2L —a VEITY, EBRFERL VI 2 L—va UEERARL T,
I al—2a OYWEHET LD LI ONWTHET 5.

[(AEREDAFRIKR)
<R RS>
B

<R - ENE#E>

* Mitsuhiro Kimura, Toshiyuki Toshito, Hiroyuki Ogino, Yuta Shibamoto, Mitsuhiro
Nakamura, and Osamu Sato, ”Secondary neutron measurements in proton therapy with
nuclear emulsion”, International Conference on Materials and Systems for Sustainability
2019 (ICMaSS2019), Nagoya University, Nov. 2019.
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Upgrading of momentum measurement techniques in emulsion-based particle detectors
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Application of nanostructured tungsten fabricated by helium plasma irradiation for
photocatalysts
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Y. Tomita, S. Kajita, E. Yasunaga, T. Yoshida, N. Ohno, H. Tanaka, Fabrication of a

nanostructured TiO, photocatalyst using He plasma-irradiated tungsten and ethylene gas
decomposition, Jpn. J. Appl. Phys., 58 (2019) SEEEGO]1.
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* T. Yoshida, K. Komori, M. Yamamoto, C. Tsukada, S. Ogawa, S. Kajita, N. Ohno and S. Yagi,
Study on nanostructured tungsten photocatalysts fabricated by helium plasma irradiation,
International Conference on Materials and Systems for Sustainability, Nagoya University, Nov.
1-3,2019.
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Spatial variation of neutral atom temperature in detached plasma generation process
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Development of measuring techniques for magnetization distribution at buried interface

in spintronics materials using hard X-ray photoelectron spectroscopy
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Development of depth profiling techniques in multilayer-stacked-film interfaces by hard

X-ray angle-resolved photoemission spectroscopy
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HOJE N HE & L7 2 A A B L C IR S T AR FRAT S R REIC 72 D, L L7
7255 HAXPES TIEHSHEEZ B A~DORAGHZ L > TREZBRN TN 7 —A0n% <
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7 b = T EWR ORI ICHERT 5,
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[1] S. Toyoda et al., Surf. Interface Anal. 40, 1619 (2008). [2] K. Horiba, Y. Nakamura, N.
Nagamura, ST et al., Rev. Sci. Instrum 82, 113701(2011). [3] S. Toyoda et al., J. Appl. Phys.
120, 085306 (2016). [4] E-Hfh, T34 2R H@T 7 /v P —Hf%E£2(2019),

Principle of depth-profiling technique Extended to time-division analysis
Photon energy: /= 1,2,3+++ from a ,h: Functions
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CEEADE I 27900

<|HWN = >
Satoshi Toyoda, Kazushi Yokoyama ef al., Time-series analysis of depth profiles in
multi-layered stack-film interfaces studied by near-ambient pressure hard x-ray
angle-resolved photoemission spectroscopy, ICMaSS2019, Nagoya University, 2019/11/3.
S S, BRILFnE] M, NAP-HARPES (2 & %% — MEE#FERA GRS S w7 7
A NOBREFHATEORFE, BT A AT 7 /v V=R, KL ¥—F%
A=, 202042 1 H.
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CT imaging of volcanoes by using cosmic-ray
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HY, 2020 F 4 HIZENL L7, 1) &AL TR 217> T PETH 5,

[(AEREDAFRIKR)
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-BARE , BEMAM, FEAE, REEIT, MUBEAN, 8SKBES, 2247 T 74

XDk LB ~ K= LR RO R IR T D ERERHE ~, HAK (L1522 2019 F/kF
& ME R, 2019429 A 25 H

+S. Miyamoto, S. Nagahara, K. Morishima, T. Nakano, M. Koyama, Y. Suzuki,
“Omnidirectional muography for volcanoes : the plan for first experimental proof in
Omuroyama, Shizuoka, Japan”, ICMaSS2019, Nagoya(Japan), 2th Nov., 2019.
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Characterization of 100 MeV-class laser-accelerated protons using nuclear emulsion
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L7025 100 MeV Zilx 571 b UFEAITRIEZEI L TWevy, E£72, 100 MeV & # 2
DL —W N7 v b AREER BT E 2L ORISR FEE Ly, FTx OB
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Ty he Lz b—H—BEhA A IETIX, 7 7 AF—D 7 —a g%, KO, 77X
S —NIZHRAET HEEPEIZE > T 100 MeV 22 5@ /LX—7"1 RN EETD
AREMER S D, ZO X I RET AT —T 8 F DRI F— AT NLRZLER i &
A A OFES & @RS LIS AL T & D AR 2 - CRE 9~ 2 £l 2 BHJE L &0
NOEEE I L — =l A 4 B — AR ORT A LR AL T 5,

2. MRNBELEHE

L—F—BREh A A SRR Tl MR L — Y — L ¥ —Fy NE E O E/ERIC
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< S >

+ Takafumi Asai, Masato Kanasaki, Satoshi Jinno, Nobuko Kitagawa, Nobumichi Shutoh,
Satoshi Kodaira, Tomoya Yamauchi, Keiji Oda, Kunihiro Morishima, Yuji Fukuda,
Application of nuclear emulsions for the identification of multi-MeV protons in laser ion

acceleration experiments, High Energy Density Phys., 32, 44-50 (2019).

<HE - EN=#E>

« T. Asai, M. Kanasaki, S. Jinno, N. Kitagawa, N. Shutoh, S. Kodaira, T. Yamauchi, K. Oda, K.
Morishima and Y. Fukuda, Application of Nuclear Emulsions for the Identification of
Laser-accelerated Multi-MeV Protons, International Conference on Materials and Systems
for Sustainability 2019 (ICMaSS 2019), Nagoya, 1-3, Nov. 2019.
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Development of borehole muon imaging method for archaeological investigation
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Development of a novel monitoring system for a micro-hydraulic
turbine in winter period
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Development of textbook for a pico-hydroelectric system introduction
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Noise and Pressure-flowrate Characteristlcs of a Cavitating Jet
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Study on the dynamic demands management and operation optimization method for
customized bus system
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1. BIREM

In order to promote the service level of customized bus system (CB) and kinds of demand
responsive shared transit system (DRSTS), as well as to optimize its operation system, the better
understanding on the CB demands and their spatial-temporal evolution is required. Further he
operation optimization models should be developed in order to achieve the complex decision-making
on bus routing, timetabling and bus deployment.

2. MRABERR

A better understanding of passenger loyalty toward the CB service will help provide
better operation. The urgent and outstanding issue is how to incorporate the unobserved
heterogeneity in loyalty—in other words, how to reflect the effects of the frailty to terminate
subscription. This study fills the research gap through an empirical study in Dalian, China.
Three different survival models are developed to investigate the mechanism of subscription
behaviors, among which the shared frailty model considering the unobserved heterogeneity is
demonstrated to be the most appropriate. The results indicate that the historical purchase
characteristics are the most important to CB user loyalty modeling and forecasting. Males are
more sensitive than females to the number of intermediate stations because of the potentially
increased uncertainty in waiting time related to the intermediate stations. The heterogenous
frailties resulting from the heterogeneity of the perceptible service quality in terms of
convenience and efficiency in subscribing/returning tickets and information availability in the
progress of the CB system significantly contribute to user loyalty deviations.

This paper proposes CB demand models to investigate dynamic adjustment, spatial
interdependence, and spillover effects using spatial dynamic panel data techniques and a
balanced panel dataset over two years. A wide range of variables for factors in terms of 1)
quality of service, 2) demographic characteristics, and 3) land use and accessibility, were mined
from the operational data and additional geospatial big data sources and fused to explore their
direct and spillover effects on CB demand. The key findings of this study provide important
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theoretical foundations for potential marketing orientations of the CB service.

In effect, the customized bus network design (CBND) problem is indeed a complex
optimization problem mainly involving request combination (i.e., combining individual requests
with similar spatial and temporal characteristics into an aggregate request), request selection
(i.e., the choice of requests to be served), route planning, timetable design (i.e., estimating the
arrival time at each node), vehicle deployment (i.e., determining the number and type of buses
to serve each route), etc. This is what motivated our work to develop a tangible optimization
model for the CBND problem with known requests of commuters. Formally, given a fleet of
heterogeneous buses, we seek to formulate an integrated model consisting of routing,
timetabling, and vehicle deployment, so as to generate a set of demand-oriented bus services to
cater for the commuters’ requests. Given the travel demand and a mixed fleet of vehicles, a
mixed integer linear programming (MILP) model is put forward for the complex
decision-making on bus routing, timetabling and bus deployment, with the objective of
generating a set of profitable bus services to cater for diverse commuting-trip requests. Due to
the NP-hardness of the customized bus network design problem, a branch-and-price method is
implemented to exactly solve the model. In addition, a column generation based heuristic
algorithm is proposed to seek (near) optimal solutions for large-scale instances. The
effectiveness of both the exact and heuristic methods is validated in the numerical experiments.

(ARBRRDARIKIR]

+ Wang, J., Yamamoto, T., Liu, K. Spatial interdependence and spillover effects in customized
bus demand: Empirical evidence using spatial dynamic panel models, Submitted to Transport
Policy, under the second round review. 2020.

+ Wang, J., Yamamoto, T., Liu, K. Key determinants of passenger loyalty to customized bus:
An investigation on hazard of users’ subscription termination, Trans. Res. Part C: Emerging
Technologies. In press. 2020.

« Wang, J., Yamamoto, T., Liu, K. Role of customized bus services in the transportation
system: insight from user perspectives. J. of Adv. Transp. Article ID 6171532, 2019.
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+ Wang J., Yamamoto T., Liu K. Insight on propensity to persistently subscribe customized bus
service based on long-term continuous observations, ICMC 2019, Kobe, Japan, 2019,
Aug.18-22.

< PEFE PEME >
- HFERDL, BRI None

65



BAERAC2 — 2

BAREZEMHDSEIZET S ERNHAE

Study on Evaluation of Deterioration of Electrical Insulating Material
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Non-contact Charging System for Electric Vehicles
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Development of biomass gasification process for low tar emission by porous ceramics
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—J7, B ARBEIZOWTIIT AT AR O OiEE 0 & LCHHETD L, Ak
T ANET HFEET 642,97 Vs L 720, SMENEE (200 W) ZB[E L TR E
UL EOREEZFTND Z LN yhnoie. BB CIIMY B0 MEEREZ BRI 54
ERH Y, ZOREESTHIURTIIBW 2 EFIREBIITIEE L T O, ikt
BED L L EOABELICHETLITETHD.

Fig. 3 Produced gas compositions
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* Yuya SAKURAI Yuji SAKAI, Jun KOBAYASHI, Effect of AAEMs on Pyrolysis and
Gasification of Different Species of Wood, ICMaSS 2019, Nagoya Univ., Japan, Nov. 1-3
2019.

+ Jun KOBAYASHI, Hiroyuki KATSUMATA, Hideki Murakami, Naoki KUBO, Hajime IIDA
and Ichiro NARUSE, Characteristics of exhaust heat recovery by catalytic reforming using
mixture of fuel and exhaust gases, ICMaSS 2019, Nagoya Univ., Japan, Nov. 1-3 2019.
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BRI T7OVILEADIHDO DC/YLR T A—RET T X<
ZARALE-EREESNEDEE
Direct analysis in dc pulse glow discharge mass spectrometry
for atmospheric particulate organic aerosols

WA v - KRS - KRR A AR 2t et - Bh#
R —BB - A BRT - AT DAY - B

1. HIREH

VT4, BEEEICH BB L MET L LT PM2.5 72 & O RGN FIWE (=7 1
YOV) SER STV D, REAHIZIZAZBRIES B AREROEEEE#IAY (VOC)
REREAIEEY (SVOC) BNEELTRY ., IR OIMEFRISIC X DEEbic X
S T RARRARKTT 1YL (SOA) ~E (T HZ ENRMBINLTND, ZDT2H, SOA
DAEKRIBERD—2>TH 2D VOC %2 U T NAZ A JMIFHHIT D Z LI kK&K O=T 1/
DOHIERIRIZEN TH D, AFSETIE, HFFE ONBRLRERA e —7 ) — R -8
B—RA w3 allV— Kb SNbA AR (V7 VT TR~ A48 SPLR) %
HEoHTRE MS) L AAA HE 72 SPI-MS Z N, VOC O EEEFHAE N O A21T 5,
KRAEFENL, R AT LORSEFHBO 726, EEOHTIEICIT DR, & & FR%IC
DWTHH L, & HIZHKFGEEEZ - CTA 3 AN Z T 5,

2. MRNBLEHR

VOC OHFTH 7V AL, ATICHSRT 2B ORIRIC X 22838 BRBE 7 v & 2
IZEVFA L, SOA DK &g > T\ D, AWFFETIX, MM 2S5 720, n-77 L
Ay n-~TFE o nA T E 0Ty n-TAYy) BlESGLEME Lic, JIE
ZMEIXIES) 3.0 kPa, BT 35 mA, #UEFEIS 1.6%. AW 3.0kHz, T =2 —7 14—kt 50%
L. ETA (Fx UTHR) [TITERNKRKE AW,

S sk ok sk sk sk sk sk JENBHEIT sk sk sk sk sk sk sk ok ok

n-7 IV EA A AbT AL, IM+0 — 3H]Y (M+13]) tWHa=—r7p 1%
VIR END, RAF ARG E R D720, n-~THF o OBEKRFEEL (n-~T
Hdig) HHNWTYAARY MVHIEZEIT->T2E 2 A, mlz 126 DALEIZ[M + 10]7124H
VT A E—INR—A—7 L LRSI E0E, 204403, M
+0 — 3D]"EEZLNZ, M+0 — SHI"ERIZEBIT 1 A ALIGE. 0+ M5
RS TAFT LD R Rl EHRERISICED BVRBFAy (M — H]Y) BE
oS, EHITWAKRRRIS &2 TG e L7 Vv F 4> (M — 3H]) &4
L., &ZICAY ATV Bibsnbs Z ik, e AL PR (IM+0O —
3H]) WAERRT D ERE LT,
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* Yoko Nunome, Kenji Kodama, Yasuaki Ueki, Ryo Yoshiie, Ichiro Naruse, and Kazuaki
Wagatsuma: Direct analysis of saturated hydrocarbons using glow discharge plasma
ionization source for mass spectrometry, Talanta, 204: 310-319, 2019.

<[EE - ENaE>

* Yoko Nunome, Kenji Kodama, Yasuaki Ueki, Ryo Yoshiie, Kazuaki Wagatsuma, and Ichiro
Naruse: "Glow discharge plasma mass spectrometry for direct analysis of saturated
hydrocarbons", International Conference on Materials and Systems for Sustainability 2019
(ICMaSS 2019): Nagoya: Nov. 2, 2019.

- fABGT. REER. WORCREE, #5on, B, FHEMA, V270 —iE
7T A2 NTZT IV OEFEE RSN, %79 RIS RS ALTUNERS
W &AIM, 2019 425 H 18~19 H
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HAPEX CLP HEZRALV=CO, Mo D CO /Wi
CO production from CO; with a gas switching type CLP equipment

IR BT - I RIS « REABE TEEEERE - HEdR
PIHE—RE « 2 H R ARRE AT DWFFERT VAT LAAEERRR - Bd

1. BAREM

CO, HEHIZ L D HIBRIBRR L ORIED S, CO, ZJFEE LT ek LTI AIEEZR CO 285 7 mtk
AMEH SITE Y, BUERZIHE T CO EHLRTRE/ Bk 2 72l BRF S o285, £D—FT CO Bz I
B 27-00%EE - 7o AOBFITTE A EHEALTOZW, BEE IV £ CrzhsR OKFRLERTEE/ R 7
HNN—Y 7Tt AEFEHT L7720, T AGTEAD Redox —(AAKZERLEEIEE OB EZIToTEY ., Y4
FEEEEIC X0 B TR R A BRI RLEFRE TH D Z L AR L T\ D, ZAVE TlE Redox —(ABIIEEE
&2 W T A Z A K0 BEREERIR AR S 8o LSRRI L 0 KRR ZE LT 5 2 Elc L W KkE
FEEEIT O TV, T I INWN—E T T a AR STHZ LI D CO, D COEILNAREL 72D,
FCAEEIL, INE TMERRL LHWTE LS T LT 2 T4 Ny I 00— Z OG0
AL, 7 I — B TRINIBIT DN T LT =74 SO - EieEhk L ORSHEE A B 5252
L7,

2. ARABLHR

WEEMFZECIE, BRBERE LTI T T LT =T 4 FEHW, IS T AT =T 4 O H BLONCOx 12k}
T U Z Sl 5 72 O BVE R SHTIEE(TG) & W e, LY T LT =T 4 FilBHIKARIRD Fe,05 & CaO
BTN 80, 20 wt% ARG SHT-1h, ZCAFHE T 1473 K T4 BRI SE5 Z L TIERILTW5, bR
TeANT T INT 2T A ME20-53 um [Tk U, BOSFEBRIZ Iz, FOSER CIIEFHERIGF L TH H D0
1% CO, ZRAINZIEE S, MINRER KOS H ARENR NV T A7 =T A4 MOl - BIrFEic 525
RN OW M AT o 72, BOSEEEIL 873-1223K L L, No & CO, Dt &4 iS5 Z LIk D CORE%
10, 20, 33, 50, 67 %lTZM STz, £72, Redox A 7 VaHRDIRT Z L THNL T LT =T 4 FOMAME
WZOWTHEFHI AT > T D, BR%IZIE SEM IZ L R mE#IELH LU XRD % V7ot & 920 L 7=,
YRR EEICB W TIR L - Z UM C BT A UNREN IV T N7 = T4 N ORISEEENF X ORSEE S
H.2 BEBICOWTIRET 5,

Fig.1 (A). (B)IZ HoIEFE 67%DFED 1073-1223 K 35 L TN 873-1023 K (281} Ao A LR W 2R, &
BIMERW X, WV T AT =T NEBEZYMEE CHRT I EICIVENEZTo TV 5, lhiZkd iy
UAT T4 NOBETAE CIEBNREICRE D 5T HEEALEWIXBR L2 0.78 IR LT, vy
L7 xT4 MO Fe DK 90%EILIIVTND Z ENH LN -7, £O—FTRIGHEE (KFREIZXTT 5
HEAER) 1IOSEEICL W RES Re-oTRY  BENEL 2D & & BITIGHEENE L 72 HEmN RS
TS, BOGA ADPEBAEFIZ L Y 1023 K L EICBW TSI OZ2EN R LR ot

Fig.2 (A). (B)IZ COLIEE 67%DIFD 1073-1223 K 33 L 10873-1023 K (BT D chfEEALE W Z2/rT,
1073-1223 K 28T 2 HEZ(LROMEMIZITIRE 2BV EONT, WTNOIGREIZBWTHA 20 53T
098 L72 > T, ZD728 CO T L HIEITLTIL Fes0s FTHAML S AL, F TS E DIENR /RN &350
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DBRISTRY ., £MG
IREEIC K0 ROSHEE S KE <
Fip 5Tz, 1023 K TlkA
MR EE KPR, ZD
T L, BAEAIZITERS:
& [FIRRIC FesO4 DARAEIZ 72
72, —77 973 K LAFOIG
WZBW TS/ & & B
BEEE(LEDHER L, Bk
BEEAEE WL 1.0 2 Kiglz
Mz TW5b, ZORIGITETT
HIRIZE £ D CaO 3 CO, &
&% 2 & T Ca0 [REEI
JoBEIT L2720 ThH D &5
265, Ca0 A COy & it
FTAHEBITI T CaCOs Y
PURREITIERL S LD 728 Fe
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Fig.1 Weight change ratio at reduction condition (A)1073-1223 K, (B)873-1223 K
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Fig.2 Weight change ratio at oxidization condition (A)1073-1223 K, (B)873-1223 K

EEZBHND, 923K UL FIZBW UTIEEZE(RN 1 282 TUXWRWA, ZIUISISEE DN BN =D TH D |
FOSHER O AR & & HICRFEIHARERIT CO EDOMINZEIVERT A LD EEZ NS, ZDXHIZ CO,D
PEEENEWEAIZIE. FUSEEMEL B e DNV T AT T4 MO Ca0 75 CO, ERETH I Lt K

S Ze i T DB 8 D T L A BN IR o 72,

il U7 K 912 COIBEE N EWGAITIE 1023 K LU T C CaCOs DAERN AL 5D M, CORE Z K< 3
52 L TR T T CaCOs DRI SND Z & B ULERICEI VAL E > TN D, FT-.

CaO DIRFALDELT LR WEE I B8 T

I L redox St 1T o T b USRI BV THIBITER

O BT, XRD ATICE D IV T A7 =T A4 b OfEabEER L ORI EHIEE (2 L) MR S 7z
HOD, # IR L redox SUIIT DN B3 2o 72728, RS XN A YR % i)
HTAHZEICXVHrIONL— o 77 RAZBWW TNV T AT =T, "BFIHRETH D Z &0

R ST,

[(AEREDATINR]

Kenji Kamiya, Nobusuke Kobayashi, Ryota Yoshimi, Akira Suami and Yoshinori Itaya, CO, CO Conversion with

Oxygen Carrier using Fixed Bed Flow Reactor System, International Conference on Materials and Systems for
Sustainability 2019 (IcMass 2019), Nagoya, Japan, 2019 Nov. 1-3.
Kenji KAMIYA, Nobusuke KOBAYASHI, Yoshinori ITAYA, Akira SUAMI, Study on CO Conversion from CO,
with Oxygen Carrier, 18th Asian Pacific Confederation of Chemical Engineering Congress (APCChE 2019),

Sapporo, Japan, 2019, Sep. 23-27.
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Development of Evaluation Method for Improving Energy Efficiency
of Semi-Scale Hydro-Power Generation

(35 77 - ERUEERT - MUSERETRI RS - #o%
(LGS FE B« BB ZE R - MUSERBERLE - Bhak
%m%%'ﬁﬁﬁﬁki HUBER BERL 7350 - HEBHR
FEEH: %-Eifﬁﬁm% SRV AT AHFSEE v ¥ — - BEZER
w AR s A EKR %%Mﬂ VAT BFSRT - %

1. WIZBEM
T D B AR E O 2 512, AR 3L X —o0 B E IR O W% &.{ e
NE T EL E%&&%ﬁ%&&af%fm 5, ZDOE X, INKIPEEITERE AR

SO BAER & OBFERE W EFME S TWD, KIIFEED S t) 57 L2 ED
HTHE 2 A TUE P ~ RIS 2 FERE I T & D OITx LT, e R% O R & FIRE72 S AT 3
RESNTERY, a3 X MEREW, —F, WK ICHER ML BERET DItiLA
HIHARTIE, BEEIININEOO, FMOBEANLRES TH Y, FlfEHEko X
5@@%@%%%#(%%$#T ECHD, ZDLE, FAMRET L —DORKEICIT
MART VY VOWERLETH D0, GIS 2 EDMER Y 7 b v = 71X H M HERA
EHTHDHI LRENDEITHEMIHEEA T MHENTWD, T2& 21T, MG BB
I ERDEZ IR ERIRO = 2L X—R7 o vy Vil 21T 2 5 £ 9 12720, B4E
AJRE T RV X — DR~ DE A NEIRAL LTV Z EREIFFTE 5, A1 > D Basque
Center for Climate Change (BC3) 23339 % ARIES 7’2 =7 | (ARtificial Intelligence
for Ecosystem Services Project) Tli%, WebGIS -t~ >7 1 v 7 ET/L®D k.LAB O BH%
D TEHY, Al ZFH LCAERBRYT —EXFHIOET L ZE L T 5, kLAB
Explorer ZF|[H9 2 Z & T, GIS e EOHMEFN 2 TH, V=777 0% T4t
ROLEERY — AL TE DET NV TH D, £z, —KHI7ZR GIS O K D IZAERERY
— B RS OFHIE T L ZALARIAT Z & bR SN TV D, & 2 TARIFFETIE, ik
F I AR ZE D FEE ik 2 A E LT, SR DHIEREE C i H 23 rl B 72 /K )
BART Uy VOHEETIEZRFE L, KLAB ~DEAZR LI,

2. AEABTERRE

AWIETIZ T —ARZ T 4 L LTRIBIRR 2R L L, RIEIIKRIL, RER,
I BLUR, BN AU T L, EERRIEAER 117 km, PRIKEFE 1,830 km® 2 A7 2 —#ki)I|
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Th b, EEMPEFEAFIT L TV L ETEMEE®RR E, —RICAFAIRRT VX7 —
Faaer7r—2L L, INKNBEEZRET DRICBEERET LIS HHEFMHLE LT, BR
PR XIS LU ER= Y THIZOWTHRET L7, £, AKRNOREHETEIZIZ KLAB
T CTIHAAENTND I —T T o =R K piEdREET VA2 L, FREAE
EZRHE L, Ik EOREEIX (1) TR LA

P=9.8 xQ xHxy (1)

ZIT, PAIEES kW), Q FitE (m¥s), HATAEEZE (m), 5 13IEEH=E
Thod, Z05L, AEETBEMOHIZICE DY TRENRFRETH D, £, ED
FHAIZIE K LAB Ol TOPMODEL DBAFE A D, W& DfET —F Zthikd 5 2 &
T kLAB (2 K 2 it EHEE O &4 M 2 FEE LTz,

DN, T EABRRE - B RFEMI - BB R - [ESI AR R SICHEE
STV DR & B2 D)1 EOHS 2R Uc, £72, LHIFIHT — & O it i
D OEFEEEHEE LENREELZRH Lz, K&, EMBEICT2BEND
INKIIFEBEDE AR T 2 VN O A B U7,

KLAB IZBWT, /KT ERT ¥ v L OFHMIE T VA BEAL, HARENOHELE
WaE W HEEIZRE) Lz, 5%, O OREECREk e DRy 7 7 — D%
ERE, KOBENRRT oy Vi G EE RG22 & &bl Zm— LT —2 %
BEH LIZET VOBENFETH D,

[(AEBRDLFIKR]
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* Yuri YAMAZAKI, Kiichiro HAYASHI, Hiromu OKAZAWA, Nobuko KAWAGUCHI,
Ferdinando Villa, 2019, GIS-based analysis for the energy potential and social
feasibility of small-scale run-of-river hydropower in Yahagi River, Japan, International
Journal of Environmental and Rural Development, 10(2), (Online journal, Published in
press).

* Emmanuel Okiria, Hiromu Okazawa, Yuri Yamazaki, Yukimitsu Kobayashi, Shinji Suzuki,
2019, Identifying the Minimum Number of Observed Rainfall Events Required for Optimal
TOPMODEL in Mid-sized Equatorial Catchments, International Journal of Environmental
and Rural Development, 10(2), (Online journal, Published in press).

<EE - ERNSE>

* Emmanuel Okiria, Hiromu Okazawa, Yuri Yamazaki, Yukimitsu Kobayashi, Shinji Suzuki,
Evaluating the transformation of rainfall using TOPMODEL in Mid-sized Equatorial
Catchment, ICMaSS, November 1-3, 2019 Nagoya University, Nagoya, Japan.

* Yuri Yamazaki, Kunming Li, Hiromu Okazawa, Accuracy verification of UAV-SfM survey
of terrace paddy fields, ICMaSS, November 1-3, 2019 Nagoya University, Nagoya, Japan.
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Assessment of sustainable resource potential in multiple scales to support forest
biomass energy utility planning applying information technology.

WTAS i« RBROREE « R T2 5eRt - e

FAHZEE - KBRS - REERE TAATFER) - Bha

R B« ENREMIEAT - tERREE S AT AbHJEE v ¥ — - BR
WA —RE - AR - RKAMEL - AT LBFSERT - Bk

1. BAREM

BRRAA A~ AN F—OFI MR TSN X . HISEROANERICTS L, A
PERDEEND 5, BIRE BREORHG rlREME 2 B 58 U 72 FHE SR E O N S 23 fE & 7o
TW5b, ZOTDITITIBHROFFOSHER AR — B A EBE L, o2& ORI LT
Bt ATRE R BIRMAB M E TH D2, LI TE 2 b 5 BIRIRAF SRR T4l & A4y 2 - —v
OFHFTREEITLT L —E L2\, & 2 CARMFEITIGMEANT 205 H U, IR E IR
&M A — L RRGE FTREE IR FTRE B OHERE TIE 2 BR%E L. HUIBIZ 31 B kS 1 A
VAT RNAX—FIHFERELZSHET 2 L2 AN E T2,

2. HIRABTERE

AR BE DYERS 2 B & 2\ RAEPL TGy 2 — L TONRA F~ ZAGFRFHIFiEO LR %
Bl REE LT O /% AR [FRAEH O 2 8N TARZ SRITERR L,
BB S 7z UAV-SIM IZ K D003 @D 3D sRET — % Z v, A 77 LV EE
S UTo A v ARETE & il A7,

UAV BRI SRR D S A d~ A2 HEET 5 HEE LT, 231 77 VGG (Shinozaki
etal., 1964) B L RZDOEA~DEHET L Th 55 F15%E7 /L (Oohata and Shinozaki,
1979) ZfEHTE9ICIE L. A& CHM (canopy height model) 7> & b4 FE 6 L OMHE_E#RS
A A~ AEHETHET NV ELE Lz, KTT /T UAV BRI K 55T 2 Mtk o)
ExMELE P BOEER ORI EBE OB RN T~ A2 HETE D,
ARTFEFQ) A S TICyE L CHFREREE2 TR, (2 CHM oM L EEE
ERAb, (B) MEE~DEW L BREE A T D /T A=A, ODAT v TInbkb, &
HIZ, (4 BhE B TFHOMIEL (5) BB EHROMIER ., FAEAITRAZ S,

N'-1

H
V = DA s | (V' ~ 05)zy - Z 2 + {exp(1) — IN'(H — ")

i=1
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T T, VIEERMEE. HIZMEE. AlX CHM kL OHALERE, | = 1~NIZHTE S T &
» CHM t V&5, 713 H O CHM & /L OBTED 5 O JEBE, 2y 1A ERTERE CH 5.
PII/NT A—H T, BEOREEE, A 4~ AERRS, B mAEEE&ER SIC XY
EALT DB A N7 A =2 Th D,

KRET VAN LTofER, BRI L0 EEROSMTEE RMSE 0.19~0.21 m® OFFE T
HeE C& 72, RETIVITREBRA ST A—Z N LETH O 2R, 3T A—X 2T 5
BEFET L (FHED,2011) &L RISOHEEREE AR LIz, 4%, < O 4 b ERBFET,
PEREZ RGRET D

JRIE A S — IV DS F= AHETENZ DN T, MR A — L OX R A N &G TefEilkicEs
FHAERKBI 0 L —4— (ALOS2/PALSAR2) 7 —#Z# AT L, #i b7 —% L Oz a3k
1T LT BRI IC 31T 2 % 5 BELREB O WEEIE & Rk ERCE O #175 & D b
AT o120, AREZMEIZEN ST, A7 —ZBIF 5 UAV-SIM 22 B IS L7
RHET =2 oA A~ A0 3D EMBESMEE T TEDLLD, ZhEtil~A 7/
WOIREY I 2 b —ra UKo THEKB O L — & —I2 X 2% 78R B o0 Be Ll {4
ZAERRFTRE T D, S B ORRBEE LT, MOMEIT7 % 1% 7 BELR BRSO )5 &
BN DI EICL0, ARRIO L— & —I2 X DRI A A~ 20545 OHEE AT REMER X
OCEDETNVERETHZ L ThHD,

[(ARRREDOLFRIKK]
<S>
Fujimoto, A., Haga, C., Matsui, T., Machimura, T., Hayashi, K., Sugita, S., Takagi, H., An
End to End Process Development for UAV-SfM Based Forest Monitoring: Individual Tree
Detection, Species Classification and Carbon Dynamics Simulation. Forests, 10, 680,
doi:10.3390/f10080680 (2019-08).

<|EER - ENEE >
EIRTER, MRAT— R, AZHEBE BTAE, UAV-STM $1i7 2 35 L 7o ZRAR 0D 1 35 [ 7E &
FHZBET 258, BREET & A A 2 R4 2019 4RSS 18 [RIKk4, KPR (2019-09).
Machimura, T., Fujimoto, A., Hayashi, K., Sugita, S., Takagi, H., Matsui, T., Estimating Stem
Volume of Coniferous Tree Species from a UAV-SfM Derived Canopy Model: An Application
of the Pipe Model Theory, ICMaSS2019, Nagoya, Japan (2019-11).
Takagi, H., Hayashi, K., Machimura, T., Sugita, S., Estimation of Carbon Stock for
Coniferous and Broad-Leaved Forests by Comparing UAV and LIDAR methods,
ICMaSS2019, Nagoya, Japan (2019-11).
WIS, BRACK 3R, A —RE, A2 HBE, EORTER, i, 1 77 VG &0
M U7z UAV-STM (T & 2 SERMFEHEE 15, B AR il e SR Gk Gm SCAE, 11,
17 (2019-11).
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Application of microbial extracellular electron transfer on metal-biotechnology
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EXFEEEE SIC LV IEELT DL L b, AHITROLEZRIRIICEIT 54
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2. IRANBLHE
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N LICERERBAEMC L2 AHmcROBEE L E A M TEOEINZ FRE L+ 58 =X
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L. AIESNE TR &I Le A HEo R AeEmE A R 2 FE L,
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LMD L LB, Ty TFEVOBLE TR T H2MERLFESNLTRTEBY .,
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+ Hamamura, N., Yamashita, Y., Kataoka, T., Mitsunobu, S., Diversity of microbial arsenic
and antimony transformation pathways associated with antimony mine tailing,
Goldschmidt2019, Barcelona, Spain, 2019 4F 8 A 19-23 H.

- EATERET, B RORESENIE LY RITTRHEM TR O 280, EIR - FE5
22019, HABKRY:, 2019 49 H 24-26 H

« RAPRE, T EER T, BARE T, EWA ECR O 2N - g T
F R REOICGHERAE &SRB, HAREM AR ESS 33 MIRE, L3R,
2019 £ 10 H 10-13 H.

« Hamamura, N., Okubo, T.,Mitsunobu, S., Microbial Biotransformation of Toxic Metalloids
and Its Bioremediation Potentials, International Conference on Materials and Systems for
Sustainability 2019, 4 drE K%, 2019411 H 1~3 H.
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Technical development for the bioelectrochemical promotion of nitrogen fixation.
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+ Awata T, Mitsushita J, Kasai T, Matsuura N, Katayama A. Nitrogen fixing activity promoted
by humin. International Conference of Materials and Systems for Sustainability 2019
(ICMaSS2019), Nagoya, Japan. 1°~3™, Nov., 2019.

* Dey S, Kasai T, Mitsushita J, Awata T, Katayama A. Acceleration of biological nitrogen
fixation using humin as external electron mediator. International Conference of Materials
and Systems for Sustainability 2019 (ICMaSS2019), Nagoya, Japan. 1%~3" Nov., 2019.

« Awata T, Mitsushita J, Kasai T, Matsuura N, Katayama A. Promotion of nitrogen

fixing activity of anaerobic consortium using humin. 8h IWA Microbial Ecology and
Water Engineering Specialist Conference (MEWE2019), Hiroshima, Japan. 17th~20th,
Nov., 2019.

83



B2 — 2

MEMTIERIETF L O HfE % a[EEIZ 9 5 Dehalococcoides mecartyi NITO1 #k 0D
MRS FEE D AZER
Molecular mechanism of chloroethene degradation by Dehalococcoides mccartyi NITO1
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Study on Diffusion and Evaporation of Micro Mist Introduced in Duct Air Flow
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* Y. Sato, Y. Hasegawa, Y. Kojima, T. Ushijima, K. Nishiyama, Study on Diffusion and Evaporation of Micro Mist
Introduced in Duct Air Flow, ICMaSS2019, Nagoya Univ., 2019. 11. 1~11. 3.
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Receive antennas for super low power consumption wireless systems
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Masato  Saito, Antenna Pattern Multiplexing for Enhancing Path Diversity, IntechOpen, DOI:
10.5772/intechopen.89098, 2019 4 9 H.
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* Masato Saito, Capacity Analysis of Antenna Pattern Multiplexing based MIMO Receiver for Phase Distributions of
Antenna Pattern Coefficients, The first International workshop on Control, Communication, and Multimedia 2019
(IWCCM2019), Yangon Technological University, 2019 4~ 12 4 7 H~8 H.
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* Masato Saito, Proposal of Antenna Pattern Multiplexing to Reduce Required Received Signal Power, International
Conference on Materials and Systems for Sustainability 2019 (ICMaSS2019), Nagoya University, 2019 4= 11 A 1 H~3
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A Study on Performance Improvement of Meteor Burst Communications using
Software Defined Radio
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Public transport promotion policy considering perceived service quality
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+ Sugiarto, Fahlevi, H., Achmad, A., Anggraini, R., Fajri, L. and Miwa, T.: A preliminary

analysis of the relative importance bus system perceived quality service (PSQ) attributes

among public and private mode users, the 3rd Global Research on Sustainable Transport and

Logistics, August 1-2, 2019, Jakarta, Indonesia

93



BIAEEER 2 — 2

NAFHAAFAH BERIGHEDOFEES K UEMHREL

Development and Performance Enhancement of H> Production Reactor Utilizing Biogas
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IoT T/\4 AT DEHERBIEZERT S
TE—ERY FT—U HfTORR
Development of smart networks

to realize end-to-end communication among IoT devices

RS- BRI TRXKP IR A B8R
INR BERER- BB BRZF - REMM - AT LSRR B
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®  Shuhei [somura, Takahiro Nimura, Katsuhiro Naito, Design of end-to-end connection
technology of microcomputer equipment using overlay network, The 12th International
KES Conference on INTELLIGENT INTERACTIVE MULTIMEDIA: SYSTEMS AND
SERVICES, Malta, 2019/6/17-19.

® Katsuhiro Naito, Kohei Tanaka, Naoki Yamamoto, Ryota Murate, Hiroto Mori, Ayumu
Kurata, Kensuke Tanaka, Development of Management Cloud Software for Overlay
Network, The 23rd World Multi-Conference on Systemics, Cybernetics and Informatics:
WMSCI 2019, USA, 2019/7/6-9.

® Taiki Yoshikawa, Yuki Yamada, Shuhei Isomura, Kohei Tanaka, Katsuhiro Naito,
Proposal of shared library supporting multi-platform for overlay network protocol, RISP
International Workshop on Nonlinear Circuits, Communications and Signal Processing
2020, USA, 2020/2/28-2020/3/2.

® Yuki Yamada, Shuhei Isomura, Taiki Yoshikawa, Kohei Tanaka, Katsuhiro Naito,
Proposal of mobile transparency protocol framework for smartphone, RISP International
Workshop on Nonlinear Circuits, Communications and Signal Processing 2020, USA,
2020/2/28-2020/3/2.

® Shuhei Isomura, Yuki Yamada, Taiki Yoshikawa, Kohei Tanaka, Katsuhiro Naito,
Proposal of management cloud software supporting multi-thread processing for overlay
network protocol, RISP International Workshop on Nonlinear Circuits, Communications
and Signal Processing 2020, USA, 2020/2/28-2020/3/2.
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Improvement of Data Transmission Speed Using Rotatory LED Transmitter

for Visible Light Communication with Low Frame Rate Camera
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<[EHE - EN=#E>

TR RER, “SEHEAS IR -[FER LED 26 & 2wl rf G-, A ) ~—
VA s Vs 2019, HIE y YA NIRRT, 2019 42 8 29,30 H.

+ S. Arai, “A Study on LED Transmitter of Image Sensor Communication for Improving Data
Transmission Rate,” ICMaSS 2019, Nagoya, Nov. 1-3, 2019.

+ 7. Tang, A. Nakayama, S. Arai, H. Takata, T. Yendo, “A Study on Rotary LED Transmitter
for Improving Data Transmission Rate of Image Sensor Communication,” lst OWC?,
Nagoya, Dec. 17-18, 2019.
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[R& LiTiPOBIRERRE L DT / 1EEE
Nano-laminated Fabrication of Nano-porous Anodic TiO2-TiN Composite Films and
LiTiPO4 Solid Electrolyte toward High-Security LIB Anode Materials
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~10fEOENWVEREEZRL, YA 7 LVOREEBWETE -2 LRSI,

2.2 YU« FUEIZ X B TiO,-TiN BE~D LiTiPOJBED/ERL (F12Y : 4 R A
A RRFORYLE (L) 13, v— MROBEREMER (E455 Imm;fERk 7k
ERHARITARE) MR LT N, L, 4 RN E (B 13 ERo Tisn R4
fEZ R E U Li fazxi@me L OBt L 2/ CCEBRAMERR LT 72,
BHMEE) Loz, ZOFKE LT, Ov— MROBEEREMENM L Ti/Sn REA
& DHFHRFINA R E VDT, v— MROBEIREMER B ARITHEGT K &0 (RPUERGE)
ZERFETONDEZEZXLTVET,
SBHOKFEMIRICONWT, BEREREZ 5B S RIEZFIH LT, fiiko Ti/Sn %
BEBED EITTF /) VOV R L O EREMENR A BT, EoFliR L OFMER
BRICHEFE CTEX D LEEZTCVET,
£7-. SEFEIIE, FICLKITEO XPS HlEEEZ A SEThwWielZEs £ L,

[(ARREDAFRINR]

<[RZEFX>

+ “Direct Fabrication of TiO»-TiN/Sn-SnO> Composite Films on Ti Foils by Smart Anodization
and Hybrid Electrodeposition as High-Performance Anode Materials for Lithium-ion Battery”,
Xuewen Chen, Song-Zhu Kure-Chu, Yota Sakuma, Masazumi Okido, Reona Miyazaki, Takehiko
Hihara, Hitoshi Yashiro (J. Power Sources ~F¢ff HEfi o) .

<EFR - BERZE>

« Yota Sakuma, Song-Zhu Kure-Chu, Takashi Matsubara, Takehiko Hihara, Masazumi
Okido, Hitoshi Yashiro, “ The Role of Anodic Titania Films in Fabricating
TiO,-TiN/Sn-SnO> Composite Films as Anode Materials for Lithium Ion Batteries,” The 3™

International Symposium on Anodizing Science and Technology (AST 2019), Awaji
Yumebutai International Conference Center, Awaji Island, Hyogo, Japan. June 2-5, 2019.

- Song-Zhu _S. Kure-Chu, Takato Inoue, Xuewen Chen, Takehiko Hihara, Cong Peng,
Masazumi_Okido, and Hitoshi Yashiro, “Tailored Fabrication of TiO,-TiN/Sn-SnO,
Composite Films as High-Performance LIB Anode Materials”, ICMaSS 2019, Nagoya, Nov.
1-3, 20109.

« Song-Zhu _Kure-Chu, Xuewen Chen, Yota Sakumaa,Takashi Matsubara, Takehiko Hihara,
Masazumi_OKido, Hitoshi Yashiro, “Direct Fabrication of TiO,-TiN/Sn-SnO, Composite
Films on Ti Sheets as High-safety and Ultra-high Power Density LIB Anodes”, The 26th
Topical ISE Meeting in Tainan, Taiwan, March 29" -April 1%, 2020. C8rZAfide O &G HER
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WE ikl roTz),

- OEE B R R B} BREEZS. BE EM | TEMERE LIB A7
7 — Rk A T Uy RO ZJEIZE D Ti i~ TiO»-TiN/Sn-SnO, A LD Al
FES L OREMEREAM . F i 140 [MIR2, 2019 49 A 9-10 A, & T3EK

2~

o

B OEE R WP HE & AREZ. 2 I BE EM | TEZeM - KEE
LIB EUAR[A] T @ TiO,-TiN/Sn-SnO. 8 Gl O Al s L OV E UL PR R . S FnociE
JER I EINTA FAFSEE - BB R iR e (REETHa P EsGm) 2019 4 11
H 1R, &HERY,

- SR E A} B BP, BIR EE, BF EM, MR Ing Ty RooxEH
W2 Al EA~D Li-V-Mn-Ni-O S RO EHEE 3 L O LIBIEMR & LTO Rl
ERALFRE 60 BIFEMAFHES. 20194 11 H 13-15 B, ENLRHEBR A,

<EXMEE>

< tHEERDL, BRI - 5247 U (EINESCHE 30 2RI L CHIFEZ WGE L7=25, #
Tan),
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IRILF—TINA AANDIGRAIZFHITT=
e r/ 7099 B8 K UEIADFIERER

Characteristic analysis of oxide nanoblocks for development of energy devices

AHEN - BRERERT - BTEE - JSAESR - Bux
RS - BEMERRER AR - BT EIPSER) - Kenlitst A
M3 - Al RS - APEHAISEERFT - 2%

1. BAREM

BV - RBFEML - IREVEE 2 SITH VDN D T A A D E DRI BUE DBRER O
ThHY ., ZOHOIZZRAF—MEO L - 1 Xk bnTng, 22T
HEEE X, JEENE - ARG - A A AREME - BEVEZR EOMRe 2 H T 2 2Rt
DE T /it (K 7vwr) &, HEET A AOMEREAL L LTHEST, A A
7y TN ATEICESI ST D Z E TNV TRERO T VA 7 X0 U RFIETITER L 278
VEHEZ LS B L Z L2 AR L CWD, ZNETIC, /7 u vy 2 BN E <5
ATEBML TV RAY 7 Y AZNEELFRT D Z LItk o@mifbz B L C&
DRI KRELS FET D EE 2N TV DT/ KL O ESLHRMIZ OV CREMI 22 s
XN EETH > 7=, = 2 THEMIETIE, BEFOFTH~A 7 a7 o—7 B
Bz A L,/ 7 a w7 BoORER X OBEEA TORBEIC L DT/ A r—1o0
BMEZ AT L. SRR T A AR HT- > TORBAREZE5 Z L2 LT 5,

2. HRABERRE

2019 ARSI, 7 T ey ZESMAOHERERMI S LT, 9RIFEAR TH D BaTiOs T/
71y 7 OFAFAEIZ SN T SPM & W= iF BRIl 21TV, N7 LD bR
XREFBERINRENTZ, o, NABIKR ST = URERORRFELSINC L o THRER DL
BrE 2 BB L TV D97 ¢ U F O3 ERNL O S 72 S AT 217 - 7=, BB &
HEEB LOEFOBEM T ~ v ohkEEE AW L T 74 VU Fob 27T
= UG R TEIR OREIE 2 MERF T D= DIRMEDFAE L, ZOWE R X T UETHDH Z
ED LML ST,

[BaTiOs T/ 711 o 2/ SR OO 7 A M ] w i T K
BAR LR Bl 0F 7wy 7 SRRSO Re, B SR T
WAFEARTH S BaTiOs T/ 7y 7 EFIE (Fig. 1) 1o L i el

by H4° by TR pat >
B LHIET o7, F/ 7 my 7 MEEMkicon T, & e IS e i
YOHT 5 SPM & AV THBHELTo/2& 25, #ya | 100nm SRaiis £

BIG MR LT 52 LIk 5T BEIRCALA TV AL pig 1 i h L i L
JDOHFEREL bEWERAEG LN (Fig. 2a). &5 BaTiosF/ 71 v 7 EFlE,
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-

(2 BRI ORET 21T 5 2 & T BaTiOs -/ 7 1 v 7 O 3 Gt HRIE S A/ EL 4 2
R L. & O BRI b 1T o 72, 3 WoThddE b W B R 2~ L (Fig. 2b), 7/
7y 7RISR OBEAIED R Sz, masElE T 71 v 7 AR Hif R
WK LIcb DD, T 7 A= LDl EIEISHRENRETH 5, 4%I1T, HH
PEOWMERBZAT V. BLYIMERIIR 722 E3SF BRI T T BOMRT 21T 5 TETH 5,

(a) (b)
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Fig.2 HJ&(a)¥ L O3 WIT(b)THHIBIS L 7= BaTiOs 7/ 7' 1 v 7 EFER O B R EHsE T,

(7 4 VTN D T T =0 F 7 kR BAIES AR O R & iR ]

HEEE LI E TIT, xR b / fdb ORSIEOIER 21T > T\ 5, HIRFUC
HEmids e, WEETZ707 o Thba 7 4 VT (Fig 3a) I27 7 = f5do#H]
BlFARDFAET D Z E BB TN D, 2070, T/ fEdb O BRI IEE R L O F A
ELT, B 74 U F0r 7T =t imBRIEL SIS OFEM 7R R A 21T - 72,

BBMEREIEIC LY . 7 0 U T OREIAITIL, NAKRK 7T = S OEREIER
DFENMERE STz (Fig. 3b), DT, MKICE DA ETH L, ~N=h LEEE <
DT LD P E N BIRZ S (Fig. 3¢). 2 OMEEITEFOBIR T ~ v o tdkE
LS THFF U THDL I ENboT= (Fig 3d), mEICES S T-ERKR, Heffig

WL THERF SN TWAZ ERRIBREND,
R (o)
L:ﬁﬁf*~u_ﬂf’ﬁ\#ﬁu
/ffﬁﬁkﬁﬂ#ﬂw\~mm
16.00 24:!]0 3200
Raman shift f em™

Fig. 3 H7 4 U T ONFHMEE R () L OBE GBI R oD 77 = U fhdids Ik
b)B L OPHEIE () E N B DT~ AT L),

Intensity / a. u.

&
¢

[(ARBERDAFRIKR]
<R >
“Guanine crystals regulated by chitin-based honeycomb frameworks for tunable structural
colors of sapphirinid copepod, Sapphirina nigromaculata” T. Kimura, M. Takasaki, R. Hatai, Y.
Nagai, K. Uematsu, Y. Oaki, M. Osada, H. Tsuda, T. Ishigure, T. Toyofuku, S. Shimode, H. Imai,
Sci. Rep., in press (2020).
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ARARTVHVBEMIZE T 5BRAREE L BEE

Oxygen-storage behavior and local structure in hexagonal manganites

ARIRAE « RIFSLREE « KRB ToEHoest - %
BRIGHE 3L+ RIORFSZRST: « KRB TAE5ER) - Rt Bh#
RHE - A ERRT - RKMEL - AT LFSERT - Bid%

1. BB/ (120t T2 v K)
SRS B IACTRMEVEIR, SRR 2 AR 2 AT 2 WHEICRE W T, BRFEAEK O

TR o T E R AA () &0 B R AL U OBERE R AL UEREWS,
AR, FREEBRSCHRFEMEIR D B A A VERICIWT, BEME, SFEME-CBRER R &S
JU RS L BL7n D R LB REME N RIS D 2 E A S N[1,2) R A A UEERUCHEA 72
%%a%%iﬁw%%ﬁ%ﬁ@%ﬁfﬁc:%#éﬁ%bi@h@:ﬁbhﬂ\5[3] ABFIETIX, AE
SRR R WA O BLAE 2 T 5 7o 01 AR ITON 7 SRS R IR HoMnO;
BELOMn A FO—E% Ti TEHL7Z HoMn xTixOs:5 (X =0 ~ 0.3)Z/ER L, 2D K
AA EEB LR A A VRO RSOV T, Ein N E B EEE & O TFE
EITo 7,

2. MHERNBTERRE
HoMn xTixO3+5 (X = 0.3)EABDERTH ON-EFERIIFRA % Fig.la 27T, EHFE

R IC(E, 2R3 Poscm ZRDAFBBEICK DEIFARY MMIMA T, hk+1/3 (L&
[CHERFRENFEL TS, BFOHER. ZEAAEEE (R3c) ITLDHEHFARY +
THBERDD oz, SO END, x=03 Tl "AARBELZAAREEN 24

HEFELTWEEEAOND, TI T, 2HKEICET AMEBEZHS,ICT =8I
BAEFGREHEELHER. 110 ARy FZ2AVTHONEEEFSR (Figdb) ITRT &
312, Posem HEEIX RICHEEICKD FAAM VERELTHEELTWS I LN o1,
RIZ, RICBEDHRBBEICEHTHHMEZR/LH-OIC. [RF2HEEE HAADF-STEM #%
%1727z, Fig.lc IZRT & 12, R3c #&EI& Ho [RFA[00118ARIC 3 ERHAZIHFDO &K
SIZEMELTEY . TOER/NE—2lE up-0-down /82— %25, REGXNTMEEH
LTWBI DM ofz, — A, BFEEHETH S Po:cm HEETIE, Ho [RFDELI/NE
— 2 I& up-up-down (up-down-down) & L THY. REIFHELENTEY .. [001]EF
MIZHBAE C A REMEN S.
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[1] H. Yokota, et al., Phys. Rev. B 100, 024101 (2019).

[2] Sandra Van Aert, et al., Adv. Mater. 24, 523-527 (2012).
[3] H. Yokota, A& #FaF =55 61, 77-78 (2019)
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Figure 1 HoMni1,TizOs (x = 0.3)iAHDERE THONz(a) EFEFEF. (b) BEEFE
(¢ HAADF-STEM & (d) ZEEAEE (EMEHH:R3c) DBEETIL

(AERERDOARIKR] (120t T v U 1K)
<[EREE - EN=E> (1pt BIEA, Times)

- NIBHTF A « BIG# 3C « Ferrnando Cubillasm * A& /A0 « APREERE, AHIKLA - /%
A ILIRIE, HoMn o TixOs DR 72 B A A U, AAY T 2 v 7 A2 2020 4F4E2
BB RS (BRI HE % v > /X&), 202043 H 18 H~20 H

- NFBHFA « B4 3L » Ferrnando Cubillasm * A8 G0 « AR HEAEIL, A& - 7%
A ILIEIE,  HoMny«TixOs DFF 72 N A A U REED TEM B2, A ARBEMEE 25 76 1]
PR ES . KIKEREAS T 2 —., 202045 H 25 H=27 H

<PEFEPEME >
< BRI L
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HifEARA 2 — 2

HEMRES 2y I BIBBE~ADENRILT/ —Fa—F
(PTAT47 - RZaT7IF v ) TICLHERABMER)
Nanosheet Coating for Ceramic Heat Exchanger Fabricated by Stereolithography

(Fabrication of Practical Materials Components by Additive Manufacturing)

NS TS « RBORE: - AR EITIERT - 2%
RHE - AR RT - RARME S 2T LHFSERT - B

1. BAEEM

FERIET, Wz L O E T 27 74747 ~v=a2 777 Fx VT
D—FEThHDH, ®ELET I v I ADOT /it %43 LT bl 2, 7 X5
W E~ES B L, RiE~OL—WFHiE S L E~A 7 a2 —r@Hcko, LER
WO bW 2 Rk Lo, HEEIC L 0 BHRIROMEREZBEERTE S, Hohd
BEAMEL ORISR I X OWERE B2 1T, &R0t 7 2 v 7 AROBEEMAE &
EREF LD, SFEOHE T, FHEESCEBEEROBHMIE 7 Tk S 2 BRI 7
A AR, EEREMREOHIEHZIEE AT 5= VX — IR T2 E- LT,

2. MRENBEHR
KiER 7 v AT, (ZUDICEXT S
BWIitEEE AL Ca—F T T T 4y T A
BAMIC L0 EkGEH Lz, ZONLIBRHEEIZ A T
A RIER LI A EEERE A2 L, 2K
JCWTE DA~ EEBR LT, Boiicik
B7 — & ZEREEA~ED | L — VI
B 2EEET 0 /T A ERE LT,
FEBED ST HT=0 . Mk LT
S bR A2 O 2, BRI IS SR AR
L—H WS Lz & 2 A, BN R iR
WA S, BAEBESES L. BUkic
BBk OB B TER S -, Zhb %
W2 \ZHE L CTEETIR OO LE A TR Lo, S8AME L —F OB N 7 — 1%, Hi
WULIZAT A AFREIZBW TS L, 2RaclmT —# % b EICER LT, A7 —V
FIZHE1BERR L%, AT V% BT, H2BEEMT 5 LRI, H1Ee
A L, 20X i TREZIERE D IKL, @ e CE S s 3 koutkis %
B, REERDOHERSE L, MR —F OB — L0, B FBOMBREIIREIC X ik
LTz, A TRV — a0 YeiER#EE Tl R 355nm O —
PEHANT, BE—28%8% 50um (2K Y 50um OFERE R TR LT,

HSAER

HAEE 4 S

1 L—YHREAXOAER IO ABE
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AR O SRR PERAR I3 LT B ARRL T 2 (R FEEIG T 50% i Liz & 2 A, fiEhtk
DD L= MROIBRAENE S, F7 I E IR D8k L A 1 O — Rk s 5
Nilze AT V=IO S S % T TS EIETREMEZ R L, S0 03 e < 22 ik S8
DAVIRRE TR, EMEIME TN LEME L7z, F27 Y PER—R M2 HWLEBES AT
L% Fig. 1 (b) (T, PR 72 0 L2 BHE~N— 2 R 2 BICfsa L, iRBEiED &
HIRHET, A 7y VI DEE 100um THIRITEAR LTz, EIMR L —FHimIZ X
D 2WothEfLlE 2R L. FEE TRAME Y IKT 2 L T3 WIHE A5z, ZhbIT
g « BEASALER 20 L, @B T 2 v 7 2RO G R~ L7,

Ay NI TRERDIVA=T &= 7D BRER S 2 BEHE th BRI mwﬁ
T A A MRER L | SIRFBIEREE T Tl - BB ZENEZ Rl 2. B IC
<&ﬁéhfwéoW%th7*y7%?47mﬁ%%l2_TTomw%@ﬁ&&
RAFR iR E 2 9 K 9 3G L AWMU DIR A 720 B ﬁ%%ﬁ#é’k#%\
PR LoD ﬁ&bfmmﬁm#@ﬁf%é T b= 7R, HEREITHE
KO EM 724 — %A U BT & 0 EBRGE OEHE 7 2§l © % 5, fERL S vz,
figi DX A v NIT 4+ h= /7%%%.3LTT1%ﬁﬁiE%%@ SRR L,
3 WITI 72 A IS IE SR S LTV D, B OB AT MV EFHIT 5 & JERE
0.38~0.49THz THIEEN2WIIE L, BRI MR S 7,

M2 BMEENADILI=ZTHRIALIOKF X3 BHLEKETAMEART Y O0KF

[(ARBEBRDARIKR] <EHEE - ENRH>
1. Soshu Kirihara, Stereolithographic Additive Manufacturing of Ceramic Components with
Functional Geometries, 1st Global Forum on Smart Additive Manufacturing, Design &
Evaluation, 1-3 September 2019, Osaka.
2. Minoru Osada, Smart Additive Manufacturing Using 2D Materials, 1st Global Forum on
Smart Additive Manufacturing, Design & Evaluation, 1-3 September 2019, Osaka.
3. RHZE, W 2— P TOLK D8 LWBURBEREREL, 5 29 [RMBEURHEREA BL S > R
YU L, 2019411 H 26 H~27 H, KBk.
4. FRERTS, THARYS, g, MATRE, ©7 v 78 oEEE 3D EF L B
it~ I, 25 29 [EHERWERER B> AR P D A, 2019 45 11 H 26 H~27 A, KBK.
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HiET/EAICLHHREFAEORR

Development of functional interfaces by dissimilar nano-joining

W%#& KIERH: - BEORIERRIERT - e
R F - AEEKE - ARERE - 2 AT AR - S

1. BB/

SR L TEREL M (SOFC) OEMII—fRICHEAZAERTH Y . BEXILFE
BT BARAREEAA L, BATE RS L ORIL (7 AYEHGRES) OR DDA R i, 378b
L=MAmThs, ZO=FMAmOEKITEBEREON L2 L7207, HFFEELIXIIN
E T, 52U OEMAT CEMABEI R & ERREME A T LUV TS - A B L.
ZOHEET IR FOMEZILVERIC XD MR E O K EZR AT, EORE, YSZ ~
—Z® SOFC 2B\ T, fEkBiffi & tbxTh7e &b 5 %5 L, BMASRIIAME T
HZEEALMNI LT,

AWML TIT, ZHELR L EE GRS KOS T/ K 2 OIS T 272007
o AN E LT, by FE TR TR T Vi Ch A XA LI e AT
TAT 4 7% (DIW) OBIRZ#EDT, DIW &ix, ZYUb&Eian s ROBRD
BEA R L L2 3IREICEET 5 2 LIk » T 74 T AV MROaa A K7L
DS LTS R A R T 5 HIETh D, ZOHEMCB W TRICEE saa 4 RO
FIALTFIEIC DWW TR LT,

2. MRRNBLEHE

- DIW H 7 uAke%Er (1)

avpA RFLVEMESTID SV T 4 v 7247586, aaA RFMIAEICL-T
B LIRWREORIMEZ LI L35, Wi X FRRET V& AWM ERFHEICL S &
avA RO KIS G728 2,000Pa UL ETHAVE, 3 RocHiE AR OIERL Al HE
05,

Nozzle \Y

Colloid gel

Fig.1 A 3D colloidal periodic structure of NiO/Y SZ nanoparticles.
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AL RNY Ty Y 3R U~ —(poloxamer 407, LLF p-407)&2FIHT 2 & EHEIZ
KFaveA RET ML TEDLZ ERMLNTWD, KFETIEan A ROT LD
Lpanwﬁfiéﬁﬂbto%@ﬁ%\ﬁ%%/M%wﬂﬁ z%&ﬁﬁﬁiﬁ%m

WZHI L7284, G >2,000Pa K C& 7=, — ., WENCHRIM LG, kit
_%%wa&w7)—ﬁﬁﬁ%ﬁﬂﬁFu7&ﬁﬁﬁﬁﬁ@% roTH %v«w(
FEAE L. fERE LT MEEET L Z ENHALNICR o7, ZO/RRIZESHNT, R
FH)72 SOFC 7/ — RMECTH D NiO-YSZ B ET /Kir-okFRav A RE7F b,
DIW (2 X % 3 otk TAEIERAZERL UT-, 2 OREERIIIEREIN & v mafLb 2
FRTE D & & I H AR 7dm ks R AL TRk 2 Z & T&E 2,

- DIW 17 vkt (2)

~ 7yt EEERERWNT, BT R OB — % Ny XD BT F
HEERBFE L, ~ 7 a S HEAER L1, 2 TIRAERS TR T THIAEE L TR S
Nz~ v 2r—)igflEERKCcH 5, V7 h~T VT NTHDHOICFEMEEZRL, 4+
N XS5 TRBITHINET D, 2O~ 7 a3 FHEAREERAERT T L —F &
LCTHW:, fixOFEICEI VNI L~ vy TEARE BT ki L EEb L,
2WIC,/ BIRTE/NE — % by TE T RIS EERE L, 50T, w7 a4 %%AW
DI EREL. T /RO AER Y — 255 Z LIk LTz, ZDOHIEIC
CNT DA 2 — > DR b5 Z LN TE T,

[AERRD TR
<JFE R >
- L

<[HES - ER=#>

+ Hiroya Abe, Shinya Yamanaka, Minoro Osada, Isotropic and anisotropic crystalline
growth of magnetite nanostructures in polyol, International conference on materials and
systems for sustainability 2019 (ICMaSS2019), Nagoya Japan, 2019 4 10 A 3 H—4 H.

< PEZEN pEME >
<L

110



HifEARA 2 — 2

BRFE/DFRNAT)Y FORTLTDEFETA/ v DIREEH
Y SFRENRAEFEFIEDORE

Fabrication and characterization of Hybridge atomic films for efficient flexible

1.

Thermo-Electric system

Bi—1— « NIMS + WPI-MANA - JSPS #f52 & + MANA (L7523
BREEHE « [ESLEE RFAM B S « RRIBEER
EH % - A HBERE - KEME . > 27 D098 - %

BEER (120t T2 v &)

Hg I A Z B LIS HEA R0 7 + / s & B8R, BEEEMES
DIRS TIRED, 10k, RARFEFIRDJE IR IR 2 LT 2729012, JREAe — By
Bt L TRy 70 A Ol L 2 D AR 2 7 IRRAL & U TR E 35 2
T, R BERMEAATOREGEL L2 RIEL TS, ZOHEAT, 74
) ANAREOIH] L EAREORKIEZ BIEL T, B TY L U7l EmR

BVERAMEIR DR 2 A D

ABFETIZ, 2 OOEELRPINHEEZET 5, RFIR L TEAKIE L OER 2 bW
(27 &/ OFNDOSLED VR L ToH 0 | R S L SEEPEIC LS < B

BT TORIEBRTE TH 5,

2. MREABTERR (12t TV 0 1K)

AT TR T X 2 A EE
TAIA S 2 WITHEIE, W B
MEPBO TEWNZ & THHNT
W5, ZOAEER a7 24 b
4 ) o— MEE O JE B
ELTHATAZET, 74/ E
A DARE A S IS 2 2 &
ZHEL TS,

TiO2 2 It F /¥ — b & F A% I
X T AHA R 2 WIEOFEEE
JEHe G 2 E Y | Fi COEMMED
FAF w7 A EFEN LT, &
WO LRI NBIER DT | I

eerovekite 2D Tits0s
ASTL

X 1. TiO22 kLT / o — b & AHEEMKSn 7
AHA b 2 RITED Ff TOEMIRED 7 A
F 2y 7 ZEHA, (GBI KGR SC ACS Appl.
Mater. Interfaces 2019, 11, 24, 21473-21480
£v.)

W fRER 7T a—T 05547572, AT —F Tis OO EXRMTH Y EWT 7 &
THE=IIHIBE IR DBURTH D Z L 2T 5 2 LN TE T2, & 61T, BHILH.
BAEA, Ay hE—ABE 7o 2% Xy VT XA I 7 ATiE, ZENNK
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W2 E B L,
ZOHGHRIETOEMBENS A F I 7 AmHE . I 70 BICHBELZETORE
EAEFEGHAI & OMAE DRI T, B E 7 A+ /v OREZH 4 12k LT Z
EINHREE 72 DI T TH D,

[(BIERBRRBRDARIKI] (120t T v T 1F)

<JRZEFmSC > (11pt BAEH{K, Times)
1. Origin of extended UV stability of 2D atomic layer titania-based perovskite solar cells
unveiled by ultrafast spectroscopy
A. P. Thilakan, J.-X. Li, T.-P. Chen, S.-S. Li, C.-W. Chen, M.Osada, K.Tsukagoshi,
T.Sasaki, A.Yabushita, K.-H. Wu, C.-W. Luo,
ACS Applied Materials & Interfaces 11 (24) 2147321480 (2019).
2. Wafer-Slc):ale and Deterministic Patterned Growth of Monolayer MoS2 via
Vapor-Liquid-Solid Method,
S. Li, Y.-C. Lin, X.-Y. Liu, Z. Hu, J. Wu, H. Nakajima, S. Liu, T. Okazaki, W. Chen, T.
Minari, Y. Sakuma, K. Tsukagoshi, K. Suenaga, T. Taniguchi, M. Osada,
Nanoscale, 11. 16122-16129 (2019).
3. Tunable Chemical Coupling in Two-dimensional van der Waals-Electrostatic
Heterostructures,
T.Taniguchi, S.Li, H.Takehira, Y.Kobayashi, T.Saito, Y.Miyata, S.Obata, K.Saiki,
T.Taniguchi, K.Tsukagoshi,Y.Ebina, T.Sasaki, M.Osada,
ACS Nano 13 (10) 11214-11223 (2019).

<[EBE - EANSE > (Lpt BEHA, Times)

1.Silicon-based Quantum Dot-Assisted Photon Management in Perovskite Solar Cells, (Invited)
Ying-Chiao Wang and Kazuhito Tsukagoshi
International Conference on Materials and Systems for Sustainability 2019 (ICMaSS2019)
Nagoya University, November 01-03, 2019.

2.Solution-processed organometallic quasi-2D nanosheet as hole buffer layer for organic
light-emitting devices with extend lifetime
S.Liu, Y.-C.Wang, T.Yasuda, K.Nakazato, H.Maeda, N.Fukui, P.Long, H.Nishihara,
K.Tsukagoshi, .
A3 joint forum (HHEE J 4 —H 1 hE%)
Huangshan, Nanjing, China, November 22-25, 2019.

3.Resistance Switch as nanoscale element (Invited)
Kazuhito Tsukagoshi, Yukiya Umeta, Shushu Zheng, Yasuhisa Naitoh, Hiroshi Suga, Xing

Xu, .
A3 joint forum (HHEE T A4 —H 1 hEZE)
Huangshan, Nanjing, China, November 22-25, 2019.

< PEE pEME >
<L
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BitAeT/ >— D AFM [Z &K D FREIREEHE

Observation of Platinum Oxide nanosheets using AFM

FIREEIR DS « REANKZER TR « Sl FEEs - Bhak
AEARTHD A « REACKER B2 B ARBHEIRIERS - B+ 1 4
ARFTAR « REAR KRR - S0 4 4F

RHE - A HBRTP - ARAMEL - 2T DAFFERT - 2d%

1. BAREM

PREVERLOEMAMEE L LT, A&NZHIN T D, BIE, IL<HHAS TS A4
ki (PYC) TiE, MUSICIE, ZOREOAPFHINTEY, L IEH7-01C0F,
ZDEMETH D PUC ODEEWDSEDILERH D LSO TWD, Fxld, &b
REMEEFFO ReEICER LTW5, L LAans, A2 EHENIC ket d 5
ZEIFIERICHEH L Wed LA LTCERbA oG o o kae S — |
ZRIHL, ZHICFEZMA S Z LI X DR L 0 iR E VA EZ A2 &%
HEL T2, PRET, b oS b, A&t (ot X—2 8 L
HLRRFTEHED TV D, AEEIIHHRICER L Eie T/ v — PR OAEDS TOH L
F 7 v— N OYMESEOFE i L=, FIZ, AR TERET ) v— ML L, 4%
DOREREMEDIRFHZ D 721F 5 72012 in-situ BlEI°T S A ZAMTATOWTORMREME D RS
ZEEHME L,

2. HRABELEHRE

BEE CHE SN TEHEO ZRTeWE Tt B8R EMFEh b i e HOoeRE &
L7cEiRIba ) OKERbw. b)) oWmEFIIIER IO R0, e RESRR DI
REGUNERORE L, BRIEEWOERE L O ORBEZHRF Lz, 7T, AMO;
(A EER) O X eEERF>ASRBIEWICIER Lz, ZoMEHT, EE&REINSY F
v LB, Y U ABMEOBMMELE LI EBR S D8, 7 v— MEEETE
BlX72e, RO E DA EHR L, e RHEERG 21T o 726 R, X 1D L 5 7ot
EROT )= EBEDLZ LRI LT, 0T — N OESIREEBRDNE) THY .
HFME T H 2 ERILEH D001 O HAkim &2~ 3 2 L AR TE 7, AT, A
ZETIE, $RDT ) — FOARRICHESI L (K 2),

(a) . EE’:V:E:‘# 41
.EJ?_‘_J"_ o ff,‘ T-;--g-ﬂfﬁ
on 00000 RymiStgiiy
o [N omtofst
.—'r:.- | ﬁl’g'lr_‘d'l‘c_: E%;?ME . Fit Enm
1 %:I: _ :E —\\}-[/'.'1-'_' L 3 ' ol ! -}
> a) ‘\ R 3 _ ;
E&%ﬁ@éﬁ%m%f/v—hMM@ EZ%i%:/—h
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W2, BELIZERP L7 b DIZOW T ORI %2, K HUFIEE TBIEE FIESI THEARIZ
BT, T . W HATEX in-situ AFM BEXOT A 2N T2 FER L, FOaHeltk:

ST,

sk sk sk sk sk sk sk sk FEABHE T 5k sk sk sk sk ok ok sk sk sk

[(AERBEDARIKRT])
<JFE RS>
<L

<[HEE - ENS#E>
+ Asami Funatsu, Sae Hanamura, International Conference on Materials and

Systems for Sustainability (ICMaSS), 4 drE K5, 2019411 H1 H~3 H

<PEZEW PEME >
- 7eL
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F I Hh—R OBRILEMFERALI & BEIEEL Ky o RF v/

2 DEIH

High-performance nanocarbon capacitors activated by electrochemical reactions
BHETE - WHE - MR- DFSERERE - [T T —F T 7 b =7 AMFFEILAL -
TENIER
KM - A ERT: - R - 2T DWFSERT - Hiix

1. BAEE®

77 2 VREOCBFREREETEMT LI LICLD ., 7e b oA=E GRIENE,
EERALF VL Ry 7 AfEMWAR L. M 7 7 = 0 TlE LN WSR2 e &
IRTZENHADOHIEEEEZBE LALLM o7, £<IT, BXALFELRIC LY
ERL L=k 7 7 7 = I3 ORBICIE TIT R 672 W EiRE O CH Xk (B 5
WEIE v URFE) DL Ry AP A e, ERRBLAIAF _EHERE
>1000F/g % /R~ 9 A[REMEDSRIB I N TV D, T 2 Tldkkx 72/ I —R U kEHC
% L CERIFUE AT, BRI —R XX /U X ORIRE BIET,

2. HIRABTERE

BB - CHERE L= b 27T 7 = 12 Nax SO H C-1.5V(Ag/AgCH Z ENIN %
ELEBAREEZRTIMES T T = VBTN S, B0 T 2.5V(Ag/AgCl)
TRILT 2% L, HRRLEASEOND, LL, 20X 2EBRILRITToOmRb
TT7 7z B IR oI G T AT D W) ERFERVPAIEDO — X725
TW5b, £Z T, ZOBEBNMD I —RUMEHZOWTH RO D0 &R
L7, BT 772 TMAT, Iy F o7 7y 7% BRaR—R UM
BHZOWC RO BSALFIR T o 7=, R E LT, b7 77 = LAk
DEBRFEENG BN, AFE - BRIV —AMEHZOW TR TH S Z &
DHER S NT-, S5, BRALFRMEZ B L3501, B/ 77208
HEEIC CoM"FHEDEBERBA A ZWAESH L Ry 7 AME L TUEATZ &%
et L7z, 22 TiES v S XAl 2, MR ETMEEA~DOISHIZ OV TH
Et L, B U INAERTFEZ DTS RT, £, V=AU Em EICE
67T 7 = IR AR F L, #BESE, VT, ZOEmE2ESSREEK
WHIZ 10 2y EiRE &7, b7 7 7 = o OfgFERER (OH, OOH) Y1 hd
HIN\CEBESR VT A PNE#RTDHZ LT, M7V y AR GLENE, 22T
ITEB IR A 4 L LT Co*, Fe?', Ni¥', Mn®", Zr* 2 it L7z, T OfE %, do &
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TIRREETH D Zr¥ W56, 78 U HER, BRMERRTIZB W TR b BT
@%ﬁii@@ﬂ%%ﬂtoﬁf@k AT VY I FNREBRBER LI EON
TWeWb DD, Zi¥' 3T ) 1 —R v OBZALAEEAIC BRIk a 525 2
EIEHESNTELT, Hilemilnwz s, 4%, ZVOWEA T =KL, K
FIRRE, (b7 7 7 = v EOBXMEERICONTELITHRFTZED S,

[(ARERRDOAFKIKIR] (120t TS V1K)

<JFERm >

< L

<[EFE - ENSE> mYEL
< ML

<PEXRMPEME> FZEWEL
s L
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BAIRIILTF—BITOCODHS LS DR

Development of exhaust-treatment catalysts for the energy saving engines

WFERER PIHBE - A HERTERY: ittt I v 7 25t

oK — - HifF

WEoeE PRIE—RR - AR TERY: A - o LR
% - D3

WFEPTH Y E IRERRFA - A B R - KRR 27 A
JEHT « Bh#

WFZEET S e INEBIERS - £ HEKRT - KRB O 2T LbF
JEHT « #f%

1. AREM

BT F R D ORFI R IE & L CRERBE RS LS A S h T,
BB 23 U/ M oD o T, RSP A B S NOx 2 Wi LB TT T % & A 7Ot
FIENTEY, BBRELANRFETH S, LirL, SRER TORLIEREDIE T 230
MTH Y BT Z O L TORERISHIENRE TH 5, AR T hETIC)
LU COfRBERR L - ARSI LS U - AT BB 36 2 At L Cas 0 L KRR 36 Tk &
LTHE LTE TS, S5ITIE, BREUABED 2072 b3, B % 7259 55 O fllsEs LB 5
~OREMEZISGT 2 2 LN TED LEZ TG, HEROE AR R EE BN Z FTH
il ps sy . BARBIIZIZA U U U A EOEBGBEICEH LT, 2 OIEMERD & Bk
1 & OFEBAF A H1AE U 7= il iAok 2 R U | SRR T NOx i LMERE D R BLA H 53,
EFBMEEEC T 0 —7 & O - RERAEMAT 0 D AEEMERE & ORI 2 B2 L,
S 7o A MTE M AR 1 B 2 A R A AN B,

2. MRNBLEHR

YT A AR X, —MRIIEME R G B R & B (bR D DR S LD 25, ARk sy
DMAHEOEIZ IV HRIIRE S E LD, ZHIETESRE SHEEOHAEFENCE DT
bV, ZOMAERZER#ET 5 LI L0 o SRR EBRNHIFRFTX 5, 22
TAMFIE T, TEMEAR IR E L CA VU T AIZER L, 4 U V0 MMl OFSRE % i
RERFEAE X5 72 DI bR & OFEBAE IOV CREMIZ2 G 2 320 L 72, BRI
ZITER 2 ZREB(EZ A ) 0 A ZHEF Uil 2305 U 240 & OBENE 2 34 5
E L BT, insSituFT-IR 72 E D3 JEIEL TPR/ITPO 72 EDF v Z 7 X VB —v a » Fikx
F T2 R IERATC UG RIT 21T o 72,

Fhr L L Cid, FRIEEIEIZ KD ALO;. CeOs, ZrOs, Ce0,-ZrO, %, FoV /L7 L
EIZE D SiO 2 U7 A5 B AV R RIS LTI U U0 AR 5= S
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22, 600°C T 5 IRFRIBVLER 2217 AREEECEE & L7z, XRD HIEIC & Y b abtE D[R]
EEATV, EIERWAEEIC LS BET REENE 21T - 72, KFEFEEIC (H-TPR)
BIEZ L0 o FiRER e s #) 2, F 72 Ho-TPR £ OFUEHZ DWW THIRR(L (TPO) H
TE 7N D il B O R AL R B A B A U 7o Al B TE ME I E R Bl SO SEE A
NO/CO/C3He/O2/H,O/He 7> 6 78 DA 7T A % il S/ Calili L7c, SROSHIZ AT 2 Wk
FEFEOZE)L insitu FT-IR (2 X D EBU L2 O TEIZE LT,

i 2 DFRITHER L= A U w7 Al oD = JofdiE v 13RI Lo K& < B2y |
SiOy (CHIEF U 7= il 3 & G PEZ 7R L2 DIk L, CeOy (ZHIFF L /- il iGN Fe
B o7, Ho-TPR IEL D, A VP T AORIENMER TEZ V0T WIEE, &
RIS M A R B 23 A B ALy, BIRRZ BRI S D e o 72, — 5T, TPO JIIE
DHIE, AV DT AOEBIREE TOREMEDN B BE M2 BB T 5 7-OIITEETH
HZERHLMNE -T2, 5T 0n situ FT-IR HIE BV TS CO MDD EE) 2 8152 L
72 ZA, FOGHIZI © "D redox DWEEZ 2 TWAZ L, A VTV LARHEKEDHE
DR AHAEAEM LW Z ENTEMERBUCIRN S Z LB 6N E o T,

PLEDOFER IV | (SR L > CHEHO) AR EZRIRT S Z L2k, &R
MOMAEERZHIET 2 Z ENAMRETH D | mIHME - mHEEE e B IR BR L b Al g4
BEOBHFIZ BN D Al REME DS /RIE S L7z, B O TEME S & Feti{b 32 2 LI K AT
A]_ BT &0 RIR I TR RE S T L | 4 1)L S — BB B L il g~ oD JiE BR 23 145 T
x5,

[AEREDARIRR]
HrizZp L
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T/ Fv v TEBIC K DRIEAME R RCORH

Detection of environmental catalytic reaction based on nanogap electrodes

BEE - R T RS - 7a T 4 THEWZERT « 2%
Phan Trong Tue « RUX T3ERY: « 71 7 o THEMIFFERT « B
/NERIEFS « I EBRT: - ARAEL - O AT LSRR - B

1. HIREM

T XX v TEML, T AT E X v THICEAT D Z IR Y BT MEHC R S ERUE
WARGT D 2 N TE D, BEREMECH D P AU L LT 2R RSN T D28, 2hb
A FASEMEPE T Z BT 5720, 7/ F v vy 7EBICEAT L2 IR B—F 2RIk
J B A A AREECE R T EH OB NI S D, 2D OfHSREA BBLS T 572012, 7 7
A T 72 EOHEEA EIZ T 2RI A EFT 5 2 E R E LV, ARFETIE, BRI V7T 7 4 T AD
bz 30 | BRI Blcade ) ¥ x v TEMAERL, iAo 2 ) 7 LT, RS & T
X v 7SN D ETR. HDVITBMOBRERZ D Z L2k 0| BREMBEORGEZBLICHRHT S 2
EERHE LT,

2. RRNEBLEHR

21 ¥ 77 A THER EAET /X ¥ v T EROMER

F4/ ¥y v TEMIT, V77 A TR I, B Y 7T 7 1 (Blectron Beam Lithography: EBL) T
J X x v TEME 2 00% A N7 — NEEE, 74 N Y 7T T ¢ TE Ny REEiEi 80 xERIL 7,
ﬂ@%&%7747§&£5@+/%«y7ﬁmbﬁM@%l1_rﬁ %k/7ﬁ X 150m, Y—R/
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R LA EMBOBIEIL 20 nm TH D, ZOHAESEBMOBLEEEZRET LTI-L 2 A, 773K TOT =—/L T,

SISi02 Feti FHaT /v » TR & Rk, RIS T ED o 72,
22 B&T /) X v v TEWA~O® Y T R OEA

WFGEATH S B CTh D/ NBEBEF ORI TER LIz Y 7 2R %, v U a v HiR EITER L 7-Aa47
J Xy TEMENGEAT D Z L AT,

BBITY 7 7 AT BEIOV Y a VR BIER L& v v BRI, JET A EH LA ER 0 & %
B UTF I RA BN LTEEIZIBWN T, A 4 A, BMETCEICER U EBRU SR E 2 8IE L, fih
BB R DFRSOEOIRIA 28 55 AT 2,

[(ARERDOAFKIKR] (120t T2 v V1K)
<[EE - ER=iE>
* Yutaka Majima, Tsubasa Tosa, Phan Trong Tue, Masakuni Ozawa, “Oxygen Sensor based on Cerium Oxide
Nanoparticle and Pt-Nanogap Electrodes”, The 4th International Symposium on Creation of Life Innovation Materials

for Interdisciplinary and International Researcher Development (iLIM-4), H/IMEZETEME(LE o Z —IlH), 2019 4
10 H 3—~4 H.

- BESE Phan Trong Tue, T3, /NEIEF, <)/ Fv v 7 EMIC K DEBREEE ORISR, 5485
K7 0o =7 NABRRGS. BT —T 7 A, 202043 H 4 H.

<PEZERAPERE >
- B8 Phan Trong Tue, THEE, /NSBIEH, $#FE 2019-154058, HFEH : 201948 A 26 H
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BRILEMERW AT RILF—TBRROEFE & EERHT
Development and Structural Analyses of Light Energy Conversion Systems using

Layered Compounds

N B R TR aEAT B T2k Hedux
RN TEAWFFERMETE S AT D TR R
ARFB CREIA - A ERRE: « RRAMEL « AT LBFSERT - BhEk
/N IERR - A ERRT - RRAMEL - AT LAFSERT - Bk

1. HIRE™M

JERIEAE ML, EDRBMICERA b FREEZ AT TH Y, T/ LIV TOESRKE
AR TH D, REREEIL, AHEFE - GBEISEML - BT /R & Vo Topkx 72
JHEREMEAL T & R B & O T BEERIZET 2 e > W THFE 21T 722 > TV
o JBIREERTHLTF X =T F 7 — MNINS)DHERF Co g )/ hi 2/ 5 &
F D TR R 22T RN NIR) RIS B & m T B2 L LTV (1), BN ClEis dl
PEDERT /RN L TV D Z & & TEM OB FREFT LI LT L, ZOiRT
KL NI FIEE T CEEREZEZ L CWD EE 2N, BRI ORME%
FIH Ulckk 2 @A RO A RE KOS 3L =B O 7' 1 & A 778 8 OFER
BRI LTV D, ARIFRIEL. 2D X5 RERIbAEME S L Lo Bt L% —
BHAFEEZASMNCTHZ L2 HE LTS, (AENRIFRERREEZRRD,

2. HRABEHRE
1. TNS/AgNP O fisk 454

SR THHF X =T F ) — FINS)DJE
ZRA A TEBRLT-DOL, A4 ZiETT D
&L BTSSP (AgNP) 2ARKT 5
ZEEAKRMIETHLMMIL TS, BGohiz
TNS/AgNP [Z, 700 nm 3T D 3 BRI FI0%

FRLTEY ., 2R TR S - Sk 70 o e el

—WERH 7RI R TH HHK) 400 nm S 1T RE B ® 1 vIESSNEEM AR R, )
A O M N\ S
%. TEM |C X BHEEMITIC L5 & g J kT oty 2 S TR IS 2o

Extinction A7 kL& BE,

RROKREZNWZRERGAADRDH O . T D BRI 72

WFISENZ DTN 0T L FZ BTz, £72. TNS OJEMtiRetE 25 H U 72 i ik <l
>2300 nm &\ 9 fiR D TR E O NIR S FIRNE 2 7R & RIS @& OB bR %
BT MBI 25D Z EIZR L TWAD(X 1), KEEJEIZIZNIR X8 —EEEEN TN D
D, AEZR X —MEONOTD, RN —BHSICEHAT 2 2 L IFHETH 5,
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APELD X 912 NIR IR U, AR S 23 BRE) © & 2B BHAIAE 23 T & AU, K
DAZE R FTREIZ 72 2 NIR JSZMEAIEDBHFE N2 JeNr > T, AMEHZ I 1T 2 Hi &
W O PSR B AR 2 A U 7o, IR BSOS DT v E L Tr—F
2V 6G(RhG) DR B L7z, TNS/AgNP fi% RhG /KIAHKIZIZTE S, AgNP
DSET D 590-740nm O ARG E B L2 & 2 A3 R O Y IRET Tl K 15% 1 @ RhG
DIFEPFER ST, ZORRIL, AR L F— D TEH TNS/AgNP 238
il & U CHERET 2 Z L 2RI L TR Y (A5 D NIR B AR A~D BB IR S D,

2. JEIRAEEAR A O T TR RK o3 iR s S

KOFEHRIL, A RSIEDEREZHE S IS TH Y | K= AF—BREEDOH T
bR T Y LT RT v ThDH, FaITERFEARMHCaND;Op) & Ru 21 I
F oS fL B DR T SR A ERR U Tz, AR X, IR K 0 Baf7eK
TR UCHRET A Z L 2O MNC LTz, S HIC, BRBAEMBTH S WO; %
EMABB DRI Z AFX— L REHET H 2 LT, KOTBENIERORESITHKI) LT,
Z Ol EER ORI 1 1960 h' . BTN 24% Th Y BRWEGRE LTIE, bo
EbmWERERT ZE A LN LT,

UV Light

3 JEIRASER A T FREE R &OEHERE

Layer-by-Layer (LbL){&EIL, 7/ L~V ThH 1 ZF)E - Al
FlSELHEAMTHD, ZOFMERFFOZ LT, BRI \
KX —BLH 2T D 57 FRLS & RS D hE A0S W #F
Sbd, LML LbLIEZ L2 FiEEIL. ARARY ~— 2. DPA/LDH # 4D
FUIBE ST, Tox i, BIRBKRILMLDE A e NPT aER
WHZET, KO ROEBEAMTHH-TH LbL IETHTOEERHENARETHD
ZEEAM U, ABFSETIEL, LbL IEIC X AR~ OFEREMEA > 7 & LDH % v
HAEREMERE D VERIZHRER L7, 2 < OFEAMEHI KT A4 ZBCROFEREEZ L TE 0 | AR
OMEHEIEIZERL « T3, ZUIZE > TR TEETH D, REHE LT, @R
AR THY 7 2= T T (DPA)E LDH O 5O EEZK 2 12787,
UV BBE T CEWREFRHMEEZ BT EE255 Z LICkB LT\ 5, BlfE, DPA L= x/L
X — 551 2 HEA L ST ER LR R VX — & @ oL ¥ — e~ & 4 Ha
T274 b T o Tar =g CROBEIZHE L TR Y | BEOMHIEE O T 72
EMBROEGHLETo T D,

[(ARHREDAFKIRIR]

<R >
- B)IRER, AHEE, A, BB, SO, R R 2019, 58, 26-37.
- BT - FEREALK - AN, fBF L. Vol 71, 24-28 (2020).
+ Yui et al. Nature Chem. Submitted.
< [EEE - 2> (11pt BHA(K, Times)
- T. Yui, ICMASS2019 (2019)72 & 8 {1
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EEH T X DMEBHIEIZ & DKERBAMHDHRZ

Study on hydrogen absorption of metallic glass-derived nanomaterials

WIS — « TSR RE I PHIE IR & RAEAE - REIBHSERE - HEZIR
ARFEBRFI « 2o BREE « RSB « AT DWFSEAT - B2
INERIEFS « AT BREE « AR EL « AT AWTFERT - Ed%

1. BIEEKM (12pt T2 v 1K)

AW TIX, BB T A0 ARSI U 7 BB b R 2 fEl- 2 Z L 2 HWE LT
HFBFFE 2TV BT 2 OB C O KB MR b A R 2 s 2 B &+
Do
2. ARABRERRE (12pt T2 92 1F)

BMANVRAE = ZEIZLD fﬁ%fﬁﬁkwéﬁﬁ T A&/ERLL. 400~1000C, 225
T, b, Sk S ¥, XRD HIEIC LV REIORESEMEOREEZIT 70, F£7-.
LEOBMDILHFE L Z T ZiPdPt & iﬁ>@é)§ﬁ72%m§%ﬁﬂ<‘: LTENLNGE %é
NTAEEME 2 BRI L, kLR & L C ISR BRI R P 2 T, S BHIC
b A B~ DS O FIREMEIZ DUV TRRET 21T - 72,

XRD HEDKERN B, B L 7230k
E72kEMAIL PdO & 2102 Tho7-, -,
SEM %ﬂ%b\fﬁiﬁﬂ'@ﬁ;ﬁ?&(ﬁfﬁﬂ%ﬁ@éﬂr?
fTotze &2 1 B—72r A BBl S
72, EM-EDX Z3Hr OFER 6 215 OFr
HiE Pd & L< X Pd &5 WITEREIRAED
K ThHdIENbNoT-, £-, BHHITZE
ERZr02 BT v 7 ThHY | MHRAIEE
TH /R EREEEICEE L —X v
MR E TR T 5 2 Lo T,

KB ERFEZ PCT HIEIZ XL 0 FHE L,
INT DT NG T KB ED RO T, Z D
MEFORFE & LT oW DI T 233 5
N2 b OO KL CRB AR E O RN
RoiTc, 61T, AFE, KFELY EHIZ
fDORRFIZEE LT, 73 (= P U R
Fig1. SEM images of Zr65Pdss 2 or S AVORHRPGINED OUSiRbE =
sample after heat treatment at oo TN DLEH LI, 7 V998
800 °C for 3 b in air. AR L CHABERE AL & <
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B LRI D720, BRI LI e s 2 7 A T OB R, 5
FRRBEEE 2B L, — i TR T COMBEIRATIIE ORE R HRHED 70 O BRI %
BFAET I w7 AL (FAIF) EHARTRIBICERE L, RSl s
NCO B TABIZ TR, £/, SEM BEEbITo7o b 2 A, T BHERRED IR
BEnshhE DR T DA LT, AR SR S MBI S N L £ 2T D,
FEEL D IERL MR DA T S TR ST E & DR T %,

70, BUE, *m&@@%%#btﬁiﬁxm IR EIC ST B ET T b .
TSR Tl b BRI OB LM RIS ST D, A, & b ICTEICRAT L, 4
GRS L MR O BIR 2 BT 5 TETH D, £, ZOXH R —A v MEGRITAH
B HAM LB DT 5 DT, KB KREIE A 4T 218, AFEWHPEC & D% 5
P L B AR LT OIS BT X B,

[(AEBRDOARINR] (120t T2 v 7 K)

<R 3>

« Masakuni Ozawa, Atsuhiko Masuda, Maki Nakamura, Masatomo Hattori, Hidemi Kato,
Shin-ichi Yamamura, Soot-combustion catalyst of Pd/ZrO2 composites prepared from
Zr65Pd35 amorphous alloy by oxidation treatment, Japanese Journal of Applied Physics %
Fiar

<[ERE - EA=E> (Hpt BIEAK, Times)

« RESFFN, BRIE, [HE, /NBIEF, Zr2Pd ReB A T A0 LikE I oG o fil
BEDRARME & =oAL, 25 125 B ER. 2019 423 H 26 H~27 H.

<PEZEW PEME >
=72 L
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KO RSAE DRI EIE R £ 7 BE L=#REMmEDRSE
Development of new modification methods aiming at remarkable improvement of
photocatalytic activity for water splitting

INAEEDERSE « HALKRE - Zoe BRI IERT - HEBdx
Hong Phong DUONG - BULRZ R « TARRFIER « M2
PLEFFIEk « HUERFRZERE - THOP5ER - M2

INBRSE - BEBREE - ARRMBY - VR T DBIGERT - HEHHR

1. BIRE/

AR K DR IRIE, KEGKBRIE DA & L THEDNR T 5, Lo
L7e M B, KSR D KBS R ¥ — BRI F 72 F 2R i b EE o
THEY, KOS D LA &2 FEB T 5 72 OIITEF 223 0 Lk ST b,
IRy BRI BERFF T2 1308 LB SRIC L D B L C&E 72208, 200 10 FFRRIEH Lk
fIEBET I L 5 B E LW BTV, FrBUC Al BE 56 78 BB/ i 2838 ©
HDHZEITEDLVITIRNL OO, FEHR e EERE L2 BT 58 LW FIE - AR O
SENEETH D, AFTETIE, Bl @it bz B U O el S AL O BR% %
117,

2. MRABRERR
Z AFx— L LT D BTG ARE R TIIOKSE A A & IR R AR R 2 OO
i3 395 Z & TKRGIRDBEITT 5, . L
. Table 1 Activity for Z-scheme water splitting
Z D728, FMTITAKR M ANTEME 72 fi

BEC b A ARICRIR T = L5 Cx H Ry e STIORR BiVO: and Fe redox
> 7 oA 57; : : N R

K — 7" SrTiO; (SrTiOs:Rh) [T Fe3"* %o couple .
[Colbpy)s "™ 72 & OEALE TR £ B TR evolution rate / pmol h™
EANCHWD Z A% — LR TRIBARN H, 0>
fibfi e UCRI S5 MRS AR 0 0.2
ikt cH b, ZNET, $EE L Ru Ru(pd) 84 42
(Ru(pd)) PEERBIAE L LTRSS o0mP) 43 20
Cxf, AMRETE, BRSEEELER odRump) 160 82
f& L C Ru(pd 2N 2T, 56 kv o Rh(imp) 28 13
SRIEC L HEM (Mimp)) A et L7z idRhGmp) 134 67
(Table 1), Ag, Pd & 36iifs L-sps, L o@d-Pdimp) 28 14
PEIE Ru(pd) DAz HEE L7 & &2~ T Ru(pd)-Ag(imp) 15 7
IS F L —J7, RuRhAuz &m0 2 3

Ru(pd)-Au(imp) 116 58

FF4 2L, Rupd)DAZHEF L2 & &I -
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Ru(pd)-Ru@imp) | Ru(pd)-Au(imp)

Fig. 1 TEM images of SrTiOs:Rh modified with Ru(pd), Ru(pd)-Ru(imp), and Ru(pd)-Au(imp).
ATIEMEIE 1.5-2 #1217 E L7z, M(imp) D A 2 H1EF L 72 BEOTEPEIE Ru(pd)iZ F TR <
FRIZ Au(imp)IZIFIERNEETH -7, 2D L5 Ru(pd)-M(imp)3EHHERZ L BIEMED
] RIERZBLRZEV Y, Ru(pd)id M(imp) D% IZHEF L7272, =27 (M(imp)) - = /b

(Ru(pd)) HEE DKL HEEF STV D Z & RHERI S 72723, TEM BIZEOFERN
Ru(pd)-M(imp) CiEa 7-v = UEEEZ A L TV e Z ERH LI ~72 (Fig. 1),

WP 7 VAT X0 AR LT IEFLOJEE 2~ 72 & Z A, Ru(pd)DAZHEF LT
A UL B il I R e ’tt&frt?m%:ﬁ% EH TN LR ETH - 20,
Ru(imp)35 & O Ru(pd)-Ru(imp) & f05f L 7= 55 11X IEFLOFRAF BT E 28 L 7= (Fig.
2), EFLOFRIFENEIL7-D1E, SrTiOs:Rh z):%%ﬁﬁf Ot ;¢ Al haly 7)) SN ERm ARV S
BABE LI ETHAEAPIMEIESNTZZ L 2R LT D, BLEOKREL S, Ru(pd)

X7'm b OBEILKISITR L CEWIEE A

2
LTW5HOD, SrTiOs:Rh 226 DEF5 &k " :
TEBENIFEEEL v, —7, Ru(lmp)fotk ° m
M(imp)iE 7" & b & DRI G35 IE M E . I M
&< 2\ OO SITiOs:Rh 7> B D %@%l%}}z E‘O 3
ZHEAE WV, Ru(pd)-M(imp) & d: 42 & F§ i
M(imp) A3 2h=: B < SrTiOs3:Rh 7> HE %3] & mml
&, Rupd)~DEFBEZRESNSZ LT 10" 0 50 160 50 200
SrTiOs:Rh |2 K 2 KB AERIEMEDMEE S =) Time delay / ps
CHERI X T, Fig. 2 Decay of photogenerated holes.

[(AEBRDARIRNE]

<[EHE - N>

« H. P. Duong, M. Kobayashi, H. Kumagai, A. Iwase, A. Kudo, M. Kakihana, H. Kato,
Improvement of activities of Z-scheme systems composed of SrTiO;:Rh and BiVO4 by
deposition of two kinds of cocatalyst on SrTiO;:Rh, % 124 [aIffifiEIER 2, KK, 2019
9 H 18 H~20 H.

* H. P. Duong, T. Mashiyama, M. Kobayashi, A. Iwase, A. Kudo, M. Kakihana, H. Kato,
Improvement of Activity of Rh-doped SrTiO; Photocatalyst Aiming at Enhancement of
Efficiency of Z-scheme Water Splitting, International Conference on Materials and Systems
for Sustainability 2019 (ICMaSS2019), 4 @K, 2019411 A 1 H~3 H.
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BHEZAWET viEYMDE R & T DHEE

Synthesis of oxyfluorides in liquid phase and their functions

AT - ALK - ZoCWE R ERRERT - B
P« HALRS: - e ERARIERT -« Bk
IR« AERRTE  RRME - AT AWFSERT - MR

1. BB

7 o Abiix, HMRER L) E 13 R b =— 7 e fitE 2 A L TR Y | ITFEEOLIRE:
FERSCEMAEYE R E L LTI SN2 Ch D, fEk, B27 v{bMid@EiE COlE
FHA R AK BV FRIE TS H LT & 7o, BEFROSIZ K 2 B CITEZEE LI R LETH
5 &2 R, KREERBIE TSGR 7 v BBFE TG S B TR BN & AL
DIEMECTH o7, 2O L) REMERERITISHEEZEKTEE2 0 TH Y, 5%
B L TR OVIRRT 5 7-DITITL N SHEICAERT A Z ENRMETHDL, T2 T, K
WFFE T, KT BB RIS E LY VR —< ARISICER L, 7 vik%
HAWTWT7 b E G T2 2 L2 ANE T 5, FFIC, TAT VBB E Mo HDHWITW
NEENDLEET AITER LY VAR —< VUL TCOERERR T, £T2. YR
—< UGS TIERR Y AL OREZEFIH CE 2 REME L H D=0 B2 B2 5 Z ki
L D7 AL OTRERIE H R AT,

2. ARABRLHE
(1) MoO; & NaF @ Y )LR Y —< )L is
KREGHIEIZ L VB LN MoOs ZHFEME L LT, TR =M AFHDLNET
X ) — LG 24 B[] Y VAR — < VILERIZ K 0 NaF & BOE & 872, BOSIREE L. 100,
150,200 °C Z 3R L LIS
FAWEETE L, WS,
KBIOZZ ) — )L CUH.
Al FiET 5 2 & TR E
3720
100 °C CTY LR —=<)L
B L TH LR B D
XRD HETIX, HHBEWET
& %5 MoO; & [RlIEED /N —
ZaLTERY, USHEEE T
WRWZ EPRENT, —

T. 150 °C A ML 200 °C 1. YR P == LB L V& L3 E D SEM 4 i
TR S ® 73BT 2 (@) 7 R=1FULH 150 °C, (b) 7 F= kUL 200
' °C,(¢) =& / —/LH1150°C, (d) =& / —/LH1 200 °C
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NaMoOsF 2ZHAHTTE TVND Z EARS A, IRENFEIRE 725 2 & T MoOs & NaF
DEIST D Z N oTz, NaF ZEHAHET | MoO; & Y /LR —< /LG LTZERIC
X, SOSEORENS MoO; DEE THDHZ L E2EZ D L, & F T NaF NEHEIAEEC
R L. Z® NaF 23 MoOs & BT 2 EBE 255, XRD OB — 7 58T, BEIZ K
ofﬂﬁofﬁ@\ﬁ%mf%ﬂﬁﬁé’kﬁ%ﬁéhto%W’ SEM 14 THfead

C HWAEEIZ Lo THROLNAREIOBRBIIRE S BT (K1), 7E b
¢kjw¢TAWLtNﬂ®QFTi 747D2&*W®D/Fﬁ®/w%ﬁbf
Wiz, —H T, =X ) — )L TEHESIL72 NaMoOsF 1350 A — R /LD ZEAIRKL 7
DEAE LT KD RIBERETH -7z, NaF OBMEIL, 7= I Ah L by ) —
NHRDFHRENZ ENHLNTEY, LT NaF LD MoO; Z iR S+,
— RPN TRIEE TR N LB L LD,

(2) WOs & NaF @ YV LR % —~ L

MoO; & NaF O & [T, KEVE RRIZ L 0 15 B 4072 WOs & NaF &k 2 72
200 °C Tt S /72, MoOs & HFEWE & Lia . BT X - TiE Mo 28 e ST
LEW, B7 AN ER LN r—2A03H0, 7 =1V /l/ivsct()“:f—& J — L
TORBET AT HNT=, — T, WOs 2 HEWE & L2546, XRD JIE DRt HE
ﬁ%x%ﬁ@@ﬁ$ﬁﬁ%hkﬁﬂﬁﬁwfﬁmkW%ﬁ?é%7ym%NMM%E
AR LT Z ERENT, BRC, AZ =)L H ) —) - 2-F /) — LTl
HH TR 7 oAt SNz, MoOs & DEWT, W & Mo OEMEIARLIIC L5 TD
éh@#é’;éﬁmf%ék%i%néo%%ntﬁﬂmﬁﬁ%sm4m*’iw
MRS 2L 1 um BRED 2-7 m X ) — L TEHRK L TGS I Z KRR O RE ORI -7
?Eh\x&/—w¢fiﬁﬁnm@TEﬂM%\I&/~w¢fiﬁﬁnm@§ﬁ
ik & RERRL T OIREH E L TH LT,

PLEDORER LY, MoOs; 5T WO; & NaF 2 AR TS T 5 2 Slc kv,
7 ke B TE D 2 e a l Lic, REAMIETIE, AHEEOREIC L > T
AR OIEZHIET D 2 E N ARETH 0 B2 AL O EERIE A2 RE TX
HHEDEIRoT,

[H%&%@ﬁiﬁ%]

<[HEE - N>

. TIHWJC dHEHIT, B L 9, Morphological control of NasW30sFs under solvothermal
condition, 2019 FEEEAL =R P HALKS, IWERT /NA)IIF ¥ /&, 2019 49
A 21 H~22 H.

* Yusuke Asakura, Shu Yin, New synthetic route for MoN from NaMoO;F obtained
solvothermally, The 5th International Conference on Advanced Electromaterials (ICAE

2019), Jeju, Korea, 2019 4 11 H 4 H~9 H.
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FSAEICE TSI O HIVERRIBEDRE

Detailed study of radical formation step in photocatalysis

w5 SERE « RUARREE -+ A - BRETAMFIERE - 2%
A - RBRSERS: - A Joomb Fersts - 2%
REAY M - A BRT - REMEE - AT DWPSEAT - HEBER

1. HIRE/

FEFRBERFZEIT N TG (COETT « kDb DKFERE) OFEHRELEL T, HMA
RN Z TWDHZ X — - - BIEMELZBINICYGEL 5 2R 7 v L FbD
TW5. ABETIE, HEE L pHEENBE LT 57 e —F TR UMEBE O X v Z 7
ZYE—Ta VEITYD, ENENOA LA LT, &H L TWDAE D SEIED &
Ta By FOARE TEBIIL, St L X —E2 2R K < BAVERYICE < FEHE 22 A
RoO@E &2 X 2 Fa0 Al o @R aRGHEH 2" T 2 L 2 AR E 77 5.

2. IRRNBLHR

it R e F & BBk (TI0-7 77 % — ; MR : 270 g, —&khiv-
£2:8 nm) Z H\, 300°C KA NI T ke L 721, 100 Torr D7k FE IR T, 400~500°C
TUHRT D Z L2 K-> TR RMEEANZALT. LT ¥ A X ) —/V & 5 EEEA
L, JEHRENZ Lo TRAET HKFERE, ManiRiE, JeWIFM: 4 microGC, ESR, XRD,
Diffuse reflectance (DR) UV-Vis 43 Y 5H i CHlE L7z,

400, 500°C T/AFEFRPHR FUER L= B> XRD 2227 ML TlE, 7% —BREtL
T & 2 OGS BT 2 BRI B S 4y, BERGREE D 5 & 3R E S ETH B —
7 DS SRR ST,

DR UV-Vis HliE 2BV TIE, 300°CHTEERR D & DITIZERINIBIZ LIS B S v 7e
DITHE L, 400~500°C/kFEFEIAR FHERR L7 b DI, 400~600 nm (27> T Al HIL UL A3 8
B &7, 500CREHZ A X J — IV EBRIMLIZE 25, — R, Al RPN O W B ASHE N
L7 X DIZRATED, 2T A Z 7 — VBRI S o TR M O FRERIE DS T3 - TR+
HRENEIZIR o Telod B bND. LT 7 o OMiE i ldfE RO 2p #E Tk S
NTNWD T, BEERMENAER L2 LIC k> TlEF# L D =L F— D& R IpTE
PN L, ZIDDBEEFEASAHRNNATEDL LR BXbD.

—J7, 500°C/KFEFRIHE FHERMR L7=7kElod ESR HIE (20 K) T, 128\ Chi +#£HiZ
AR L7 TiY*g = 1.93 20 T2EFICT o — RREENESN, TO&ET 8
umol/g FEEECThH~7-. Z D7 F ML 400°CKFBFHEFAR FEER CIER B2 o720,
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DR UV-Vis Tl EL HDBERIRED S D HFEE R CIRLE CTH D720, ZOREDED
Fif T A RUT PRI K& 72 B 5. 2 CnvienE b s . g=2.003 LDt
WE— 7 XEFRKBGIC A TR E T (Vo) DEHTh L) TiFE L KT 520
ﬂmm&&b#ﬁw.&m%&/®&$#m$kﬁﬁbfm#$&?ék 2 BT
BEF X2 NS T2oD Ti%% TFITEITL L TCWD & T 5 &, IO AR ED 0y ik
KIaDAREIZE LS 725, ESR R FTEEZ: VoD BEIXIEF 1T D220, ZDFEEN
2B T HIo T Voo DFRFERKET 4 umol/g FLEE & BFED B 5.

500C CARFE T LImREHI A X /= EIMZ D &, TEMEED 965%™k Lz, L
722U, DRUV-Vis A7 MO RHRIUTIE > T E £ Thotz. Ziubon, Bl
WX VAR LB RMBIEIA X ) — NV EFROG L2V & T R 7 vy FEN TV EE
FITEHED L AMBER 2 B> THRAEICE VD FEMEMEHATE L Z E0nbns.

A B ) — )V RN USRI (365 nm) & I 295 & &2 TOmRLT ¥ b AKENAE
B U7e. ZAUTERMBEDS AL L CTCEIEFLIC L Y A % 7 — b i<, AU
0 RPN EFICESTBILINTKRENEMR LI EERT. A —VERIMLIZR
BHZ 20 K TEAMEAE KRS L CESRIET 5 &, Ti O/ A At A MIENFSA LT
figfl, ST T & 72eCHo-O-Ti- L KN Ti** D ESRE 5 O AN B S, thoE 5 13RS
Nipinoto. - 7T, BRI L o> TRIEY A MTAER LIzFA—n A % ) — L agk
L, LT NPV A A YA~ (T IZWE L, Bt L72EFO— i3k 7
NTIIC T vy T En-EE2bN5.

—J7, WAIHEE(403 nm)AEHRE9 5 L, 300°CHITBERR DA DFlEN & 14 kTR A
L 72> 7=dIZx LT, 400, 500°C TR EIEIC U723 lB0 IR FENI A Lo, 2
I LT aB S AT 2 I LML - BehSz2n S I L2 L2 d. Eb 0K
BFCHRBERENFRRE CTho7e 2 LIFWLENZTHE LN & EFFE LAV, "
TR K0 #sF /B (Ti & L < IXFEERME) I S EF M8/ ~eih L T
KFEEREL, ZNHDORMEY A MITEIEZEANAY ) —VERIELEZLOEZ LN
5.

AFFIENT & = C, IBITHERSLIRIZ L > THARR U7z RIS YA M e S g
HTHY, SIEHEGICEIRT 2 TR R SN0 T, 5% OICHP SN D.

[(AERRDLAFRIKR]

<[EIBE - ENEE >

- B M, R, HHE, S HERE BRE ESRIEIC XD T 2 — BRIl
T2 DOBERRIT X DT R MG & AR & ORRR, 5 124 fillEER2 2019 4F K
&, RIRFRY:, 201949 A 19 H~21 H.

+ Jun Kumagi , Hiroyuki Sahashi , Tomoko Yoshidaand Hiaso Yoshida, Detailed study of
radical formation step in photocatalysis, ICMaSS2019, Nagoya, Nov.1~3, 2019.

1 Chiesa, M.; Paganini, M. C.; Livraghi, S.; Giamello, E., Charge trapping in TiO, polymorphs as seen by Electron
Paramagnetic Resonance spectroscopy. Phys Chem Chem Phys 2013, 15 (24), 9435-9447.
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Rh F=TF X2 g+ / o— FERLV:

KAKRFRERESTD Rh DIREZILDIBIKE ESR [T & 5 F DIGEHE

In situ observation of chemical state of Rh in Rh-doped titanate nanosheet by ESR at
extremely low temperature during photo-induced hydrogen evolution reaction

I sn e BARKRT: - G B LETER - HEREER
REAY M0 - A BRT - REMEE - AT AWPSEAT - HEHER

1. HIREH

Rh R—T7"F & U WaT 7 — NS, SRAMRIRGT T CRZ B & Lok FEIAEH
fihf & LTI < 2 LB ST R - TWA. Z ORI X 2 KSR A RS I 3IAE
OTiHA M R—7 SN RhBIEMEY A FE L TEREREEZ L TWD EEILND
N, ZDOFEAMRHEF IOV TIIH 52072 > TWR L.

AHFIETIE, JERCST UV-Vis A7 b, f{KIE ESR 5 % VT, Z OJeflisiss
BE RS IEFEAERAERIST O Rh, Ti B8 X OEHAIOREZRCEZRIE L, RISHEF
AP ONCTHZ LR AR E Lz, 7z, M OFEE L TAF L7 —
DIEERAC D RSEEATV, Z ORISR EN ONE ESR (Z K DHBMIEDEER BIT 12D T
W7 5.

2. IRNBLHR

[ AH B A5 TARL L 72 NapTisxRhxO7 2 1 mol/ dm® @ HCI KiA#IZ 3 A RIRIE L T
Na“& H' %A AV M LT21%, KBLT h T AF LT =0 ARIRICIZFIELTRh R
—TFFE T ) — N RFHEEL, FOauA FEKEST-. LI, TNS 51T Ti 28 Rh
T x%[E#2 X+ TV 5 Titanium Nano Sheet 2 ”TNS:Rhx” & #3504 5.

TNS:Rhx 3 K OFEE I UV-Vis A7 kL L0, Rh [EH#A(X) 7)Y 0~4 ~ L #9512
NT, N"URX vy 778396 eV 336 eVETETTLZENbhrotz. ZHUT,
Rh EH#HEI SO LA > TEF#HOZ RV E—RN EH Lm0 s EZ N5,

SRIMRIBET 1412 TNS;RhO & TNS;Rh3 ORI (20 K)ESR A2 FL%& il d 2% &,
TNS:RhO TiI#s 7k DA —L (O0) & TNSHETNO TR S ivd ©— 27 8L
=23, TNS:Rh3 TiX Oy o B — 7 3TN L= b 00, ¥4 Tidro v — 7 i
X110 ETFN-7-. F72, R Rh L[EE S d ESR B — 7 [T ITBIHA S h
inole. TIVHOREEEL Y, TNS @ Rh E#IFA—/LD N7 v 7oA MIES LT
RNV DD, AREEFOMIEY A M3 Rh EHIZ L > TRIEICHED L2 EEZ b D.
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Rh % 3%[f 3 & 872 TNS (28T, TNS:RhO & [FIFEEIZ O &N TR g &
NHE—7 BBl Z0Z &%, Rh S Ti VA MOE#RINL TRV E,
BB O A FERETERNI EEZRLTWD. (LT ¥ 12 Pt ZEESED
&, BbT X U DIREBE L Pt NOFNEE ThH ST, PLICKRE) L CEICKINIZH
5L, JefiiErErenim B35, 6o T, Pt &[G LB LT ¥ AERE LT, Tt
DEFEHLTLLMEIESNR. 202 L 2BE x5 L, RhICIXPL & [ U&EITIX
72K, Ti OFHEAY A NI R—7 315 Z L1285 T TNS:Rhx OARER O < OFfifE
A e REFD S, ZONELHEREEZM ESETWNELOEEZILND.
TNS:Rhx O Yl REREAM 217 9 72012, TNS:IRhx D221 oA RIARIC A F L o 7 L—
N Z, S8AMR(254 nm) % BRET L C TNS:Rhx (2 X5 A F L > T v —D K b /o iR i %
UV-Vis 53t CE =4 — L7z, AF Lo 7 b—Z TNS:Rhx E R AET 5 & Z D L max
25 663 nm 75 567 nm L 2L A3, Z D 567 nm DL DAY A SEERL Sy iR DOFLE
ELTIMIE L7z, ZOFER, x BREWIE E 0 EEIT# <, TNS:Rh4 | TNS:RhO D)
5.5 {55 DN R SO Ao LTz

AF LT N—Z M ZT- TNS:RhO % 20 K TLESMER(254 nm) RS L T ESR llE L7- &
A, BTN TEORENRESBIIEND EHICHET P ONDY TR S
7o ZHUEHRRE S TNSIRhOICARR L= — A BN A TF L o 7 —% —B 1Rk L,
ZDTIANIF AL DEFHBHIENT-EEZOND. FT-AF LU T —XE AR
(272 5 T2 AR SNZE TN INSKETNO TIiO 7 v 7Y 1 Mt S,
THOEERAT LU TA—MLOGE LI L T2 HEU EREBHIEINZEEZD
5. —J, NSRS ICBWTIZT VA I F AL DIFSIMEN 3T EL K& 2o
5T, BTN THOZIUIBRE R 2 eoT=. ZORERIT, A—1icks—%&
F2{t2Y TNS:IRhO KV 2h= L <HEAT L, AR LB+ bhlit ST Is&E et 1 FCiHE
ENTWHHDEEZLND.

P EDORRZADLETEZDE, TNSRRhx 2B W TIE, Rh BEHIC L - TRER O
P A SR> TEILY A N TORTLANM ETHZ EICLD, BB A MZBITHA
— VOIS S BEITT 22 & L0, SfbiirEgEDm EIZBER 7B 2 b b.

[(ARBRREDOAFRIKKR]

<|EIE - ENEE >

+ Takuya Fujimura, Jun Kumagai, and Ryo Sasai, In situ observation of chemical state of Rh in
Rh-doped titanate nanosheet by ESR at extremely low temperature during photo-induced
hydrogen evolution reaction, ICMaSS2019, Nagoya, Nov.1~3, 2019.
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Fabrication of antibacterial metallic materials with an energy-saving process

REEE S« LR TR - TR - %

PEAR - AER T RRFRFRE « TAMGER - R IERE 2 4
B « AR TR RERE « TAR5eR: - LA lERee 1 4
BAES - A HBRET: - RRME - AT DAFTERT - MR

1. BAREM

ARFHICHAND By b AP Z28—F L7 EO& R BCE KRNI
LCTIRIEICHW @R 77 v M EBROIRRICHWD & & 2 b O BEITHE
Y Z BT OICTHE 2B 2> T BT 5, MBI RERSAR TS b il L
TWAHDT, EIFHTH > THimE 2 RBAITHE LT LE -7 bZ O E A S5
ThbH, & ZATEBRGEOWE T EESRARIERE LA E L TR I 2D
NAEDN, W OWREES SIEEHK T COWELIETH Y TOEMEIZRE R RLX
—YEEPEES , EEMEIRIRICHIEE 2285 2 L ClRb T2 AT vl EREA
BCHED IR S D IRE LR D[ 2 K C & | BRI T A DRI DN 5721 Tl
TR —THEORIELHNE A &7 53, —MRICH B~ O MR 513 B R m IS
WEERICTE DEIEATER T 5 2 & TEETE LN, ANy ZIECEKFIEREDORE
MRV —HE A PIETHEELTLE ) & RIEE= RV —HEREOHIIZIX
DIRMMB IRV, EZTCAMETIE, =X —HEEN Dy oy a2 E2 v
T, R BRI mRE R UM E R A TR 5 = & Al AT,

2. MENBLEHR

0.1 ~IM DT > E=U bE2GienT L7 ) a— VB0 &2 EiK
L, Stk BT (1I5mmX 15 mm) % EEH (50 mA- cm-2) . 30 min O 5:{4: THfR
PRACALEE U7z, ZDk, KK 450 C TELEEZ 35 Z 7o Wz ERL U 7=, R L=
JEORIIIR 2 AR E M (SEM) TBISR L7z, & bICRB/KTBE G X
D BN A BIER T 2 Z LIS K 0 RIEOMANEZFIRT=, £/=, AF LT — (MB)
Gy F R C O AR ERE 2 I E L 72,

X 1 0%, AEERYE/ Gly SBEMRES L OHERIE EG AR CRAmRR L ALEE L7z Ti #1E D F
i SEM % TodH 5, 0.1 M HEEHE/ Gly 36 LTV 0.1 M gt/ EG O%5A 1L iy i 70 5%
HTHo=N, EGEHEDHLTH T Iy « 4 ADOENED L 5 RIEEEZ R LT,
1.0 M it/ Gly R b R R 2R Lz, FEO—FICX, 0.1 M ERE TR
Uiz o7 v x| M L2 L5 220G iz,
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AE BRI RS 5 & | Rt EG FEARIK
TR LI, Zo—8iTmEL-x )
RIGHEICE L LT, ZOZAkIT., BE RIS
IZ KD RIBENEOBERNRR B X Hivd,
KTHRAIIZ, 2D K O 2RI Gly i A 5
L7 b £ Tl & A PBIR ST,
B2 0.1 M RSIERYE/ Gly Btk TRl L= 4
TNRMOBEAMBRIT, MHEFATEIZEAEEDD
o lo, ZAUE, HBEEMRIROEE L L
TO Gly 2452 & T, BREEORE
B BT 52 L ERET 5, S 512 1.0M 2
#i/ Gly EME TR L7250 CIx, BN
~A 7 v A — MNVEREDELNSEBIE I
oo ZOEHLOYA RLTRIE, EERTeEF K1~ BARE TR LA L7 22
FIL TRV, ZHREH IR ORI %%W%@@QE%@@W%%@f)
FoTARSRE T &b ho T, %%%%%ﬁ\»(f)ﬁ EME R O 1.0M i

ARl TiO2JE > MB 23 fi# D FRUGHE E 1

AR KOS T O 7 ¢, gl
TR LR 2 A TIZBR 72 < IEOfEZ R LT
(X 2), SEAMEHRST T T, HEERYE IR B 23
N5 & OSSR IZHFITHIN Lz, alft
FRET T T MB SR O FREE & | RSHEIEILE : H
BINE & bICHAICHN L S L, 208 AL
MMEIZ 01 MULETTT h—thot-, &5 o e bl L O A 1A
2. Gly B3EL O EG AL U7 MiEEE X2 fix 2 omii/Gly X0 EG
HERIE (0.1 M) TEARIERI O RS 2t e o
% &, Gly BEE CIER LZBOMEIL, EG .
BRI KRE LT, S8BT 1415, FIHAETI0EThoTo, RS, SARKE T To
BEABR R L OO SO R, 0.01 M AlERHE/ Gly D& &R . WK TiO2 8 R i isiH
FEED HEN TV, LTeh o T IEKMEEBBEEMREORE L LT Gly #iHT 25 &
B DRESE & SR EMERE O 7 230 35 Z L b o T,

Reaction rate for degradation
(min mL+)

[(AEBRDARIRN]
<[EHE - ENR#E>
11. R. Kuroda, K. Kuroda, M. Okido, K. Yamaguchi, N. Ohtsu, Antibacterial Properties of Ti
Surface Using Metallic Ions Adsorption, ICMaSS 2019 (11/1~3, Nagoya, Japan)
2. N. Ohtsu, T. Kawakami, Y. Konaka, K. Kuroda, Fractional analytical procedure for adsorbed
proteins onto a material surface, ICMaSS 2019 (11/1~3, Nagoya, Japan)
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Investigations on the surface modification of polyethylene directed to the energy-saving

removal of sessile organisms

FIME - BWEE TR R - W ERE TR - HeHd%
KEFEE, AR TR, kR, HEEER
BB - A BT  RRME - 2T LWFTERT - MR
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Fig. 1 Change in water contact angle during surface treatment.
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<HBR - ENZ#E>

+ C. Nakazono, K. Kuroda, M. Okido, F. Tanaka, O. Terakado, Protein and Ion Adsorptivity,
Control of Surface Modified Polymer Materials, The 4th International Symposium on
Creation of Life Innovation Materials for Interdisciplinary and International Research
Development (iLIM-4), fili5, 2019410 H 3 H~4 H

« F. Tanaka, O. Terakado, C. Nakazono, K. Kuroda, M. Okido, Surface Modification to
Polyethylene for the Antifouling Application in Seawater, International Conference on
Materials and Systems for Sustainability 2019, 4 7/E K5, 2019411 H 1 H~3 H.

+ C. Nakazono, K. Kuroda, M. Okido, F. Tanaka, O. Terakado, Surface Modification of Polymer
Materials and Their Protein and Ton Adsorptivity, International Conference on Materials and
Systems for Sustainability 2019, 4 & E K, 2019411 A 1 H~3 H.

- RN, BHEET, BAEM, BT, FME, R ~v—oRmIEE 2 oI E

RO NCA A WEMERHE, 56 2 Rl HAREJEF2RH 7 0B, M5, 2019 4 12
H 8 H.
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High proliferation of cells on titanium alloys with controlled microstructure
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+ S.Okano, K. Nisogi, S. Kobayashi, K. Kuroda and T. Okamoto, “Effects of Titanium Surface
Wettability on Osteoblast Behavior” ICMass2019, 4 7= K52, 20194 11 A 2 H
< TRHE RS, REP OB, AR T, WA B, BEEST, TiAe0eBAER
G2 58, BASEYS 2020 BFERS (6 166 [7]), HOTLHEKRY:, 2020 4F
3H 17 H~19 H.
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Precise preparation and assembly of hollow nanoparticles for development of

transparent insulation sheet
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o VD KUE, LB, NH B, FUSE, FilZ28, B -—3E, Preparation of Colloidal
Monodispersed Hollow Siloxane-based Nanoparticles with Controlled Shell Structures, The
13th Pacific Rim Conference of Ceramics Societies, {f#i =X T g & ¥ —, 2019
£10H27 BH~11 H 1 B (HEEE

< JED R WE, IARBEM, FnH =B, TUgE, B W — 3%, Preparation of Colloidal
Monodispersed Hollow Nanoparticles with Double Organosiloxanebased Shells, H A&{b%
2100 FBFEFR 2020, HAPERIRFEH X ¥ /N A,2020-3 A 22 H~25H (H
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2. MRNBLEHE
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BEE LT Li O 25% B, EOMO7THET
MERIZAE 2> EoickE - BRREA L.
Li,COs Dl siff <Tdh2D 700°CT5 M {REF
L. 0% #HIICHIEL 900°CT 10 B BE
U7, BN TR R 2 A TR L. Fig. 1: XRD patterns of LLaZTO and
B9 —JER DR — 2 = A TR L7,  LSMZTO powders.
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Fig. 2: Raman spectra of LLaZTO and
LSmZTO powders.
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Elucidation of sputter-deposited AIN/SiC interface structure
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1. BB/

Ultraviolet light-emitting diodes (UV-LEDs) have attracted considerable attention for a
variety of applications such as purification, sterilization, solid lighting, biochemistry, and so on.
Recently the high-quality sputtered AIN films grown on sapphire and SiC by high temperature
“face-to-face” annealing has been realized. The Si substrates are candidate templates for the
heteroepitaxial growth of Ill-nitrides because of various advantages such as low cost, large area,
high quality, and established processes. Accordingly, a SiC layer formed by carbonization on Si
substrates can be used as a buffer layer for nitride growth; that is, a buffer layer can be obtained
by this simple, inexpensive process. In order to realize further quality improvement of AIN
grown on carbonize-Si substrates, it is necessary to conduct structural analysis of sputtering
AIN/SiC interface. In this study, the structure and properties of sputtering AIN/carbonized Si

interface would be elucidated.

2. MRABRERR
(1) The strain in AIN/SiC during high temperature annealing
The a-axis lattice constant (&) of AIN layer on SiC was investigated by X-ray diffraction
measurement and the transition of the a-axis lattice strain (€4) of AIN films at each stage of
sample fabrication was calculated. The values of a and e, for AIN layer sputtered on SiC
substrates at different process temperature were calculated by using Egs. (1) and (2):
aa,epi(Tg)=(aam,epi(RT) X asicpuic (Tg))/(@sicpuc (RT)) (1)
€a(T g)=(aa.epi(T g)—Aa buik (T g))/ (@ ain.epi(T g)) 2)
The results are summarized and compared with AIN layer sputtered and annealed on sapphire in
as shown in Fig. 1. The illustrations of explanation are shown under graphs, respectively.
The strain state of AIN sputtered on SiC is different from that on sapphire substrate. It could
be caused by the different interface of AIN and substrates.

(2) AIN film sputtered on 3C-SiC/Si

An AIN film with 175nm thick was sputtered on 3C-SiC/Si substrate (with CMP process) and
annealed under 1300°C for 4.5 hours with N, atmosphere. The surface morphology and crystal
quality of sputter-annealed AIN films on 3C-SiC/Si and sapphire were investigated by AFM and
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XRD. The results indicated that it is possible to improve AIN film quality on 3C-SiC/Si by

annealing.
(a) AIN/4H-SiC (b) AlN/sapphire
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Fig.1 the transition of the a-axis lattice strain (&,) of AIN films on (a) 4H-SiC and (b) sapphire
at each stage of sample fabrication. The illustrations are shown below the graph, respectively.
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Fig. 2 The X-ray rocking curves (XRC) of AIN sputtered on 3C-SiC/Si before and after
annealing at 1300°C.
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Direct Observation of Spontaneous Electric Polarization in GaN Crystals through
Ultra-High Sensitive Nuclear-Spin Measurements
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1. AREW

GaN %(ZU & & T 22y EEk ik, BRI (=4 4 v EETEHE 2 ok
KLT, MENFBICAEL 28ER) PEETIEEZONTED, ZOMHEE LTHEE
DEBFHEEPRESINTE 2, L2LADS, HIFEOMBRY, 20X ) kEFH
Z FEERIC XD IEEBI L 72 & MG T, FRAERE 1L, RIS L 2 JEEOE
BIRT 2AE V06 OIS HINE 2RI T 22 E 2 a0 S ICHESE L, HillkdE
EOB 100 FFoBERENMEZFEHL C0d, MAE VI, NRETIWEOMRER
ThDHID, WENTD I 7 a B R 2 EENCBIITE 2, NI N2 %8Bo 7o —
TThHhD, TOFERFIZEHL, GaN o GatA vy %2 7u—74¢ LT, GaN ik
WEBD H FE i 2 IS BI T2 2 L2 HNE T2, Mk & IS, RFTDOBEE D
S HFHEEZEMNL, ZRoEons Gali T TcoEY MY, oftiz &
EHHT2»%2HFHXRS, b L, ERLED o EALEAICE, EiRitETHs nx
WNEES (=HETHR) DFHBHE LR 5,

2. EABERR
B OETHETH 5 WIEN2k & OpenMX & 2T, HFBZEICKD c @
GaN HiZfEih o Ga [ fA%METOEBL A ZFHE L 72,
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ZoEtEIC ko TN GaR F%ICE T 2ELAEIZ, 4.8x 10° [V/m & & D,
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[(ARAREDARINGT]

< [FE P& >
Susumu Sasaki' %, Ryo Kusanagi', Kohei Suzuki', Yusuke Mori**, Maki Kushimoto*, Hiroshi
Amano” and Kenji Shiraishi®, “Direct Observation of Spontaneous Polarization in Freestanding

GaN Through Nuclear Magnetic Resonance”, SSDM2019, Nagoya University, 2019 4= 9 H
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Development of the organic semiconductor/CNT thin-film for the direct energy
conversion from radiation to electricity with high efficiency
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+ Hiroyuki Matsuda, Satoru Suzuki, Takahiro Ishikawa, Teruaki Konishi, Tsuyoshi Hamano,
Yutaka Ohno, Toshio Hirao, Satoshi Ishii, Electrical detection of X-ray by coplanar CNT
thin-film electrodes on PEN substrate, #5807 7 —L > « F /) Fa—7 « 77 —L
WA AT T A, HURY, 2019 412 H 10 H~15 H.
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EHEBEAANI VST TREZFREZERL-BEYMAT) R 2MH
DREF - EFIBEMEN
Atomic and electronic structure analysis of oxide based memristive materials for low

power consumption artificial synaptic devices
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Fig. 1. (a, b) Optical micrographs of TiOz four terminal devices. (a) before and (b) after the voltage application.
(c-e) TEM images and ED patterns of different regions in the device (c) As-reduced, (d) Colorless, and (e)
Colored regions. (f, g) EELS analysis of resistive switching regions of the device.

[(ARRREDOAFRIKR]
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+ Z. Nagata, T. Shimizu, T. Isaka, T. Tohei*, N. Ikarashi, A. Sakai*, Gate Tuning of Synaptic
Functions Based on Oxygen Vacancy Distribution Control in Four-Terminal TiO;
Memristive Devices, Scientific Reports, 9, 10013 (2019).

<|EFR >

« T. Isaka, T. Tohei, T. Shimizu, S. Takeuchi, N. Ikarashi and A. Sakai, Atomic and electronic
structure analysis of resistive switching regions in rutile TiO, based four-terminal

memristive devices, [CMaSS2019, Nagoya, Japan, November 1-3, 2019.
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ARt ZRIRT 2BBRERI A HNLIT T4 FRORME - #iF(C
B9 S ME/FE TEM fZ4T
Project Title: Plane/cross-sectional TEM analysis on defects and grain boundaries of

transition-metal di-chalcogenide film having magnetization characteristics
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- R. Otsuki et al., International Conference on Materials and Systems for
Sustainability, Nagoya 2019 (Nagoya, Proc. A3-P-38)
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FKMEFER T / BEDR| S ERIEERE TDF 5L
Chiral Nucleation in Optical Magnetic Field Enhanced
by Mie Resonance of Dielectric Nanostructure
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Fig. 1 A Fabrication process of Si periodic nanostructure. B Scanning electron
microscopic image of resist layer after development. C Atomic force microscopic

image of the resulting Si nanostructure.

i 7 U7 o HlE o REME 2R AT 5,

[H%&%@“iﬁﬁ]

< 3L

ML,
<[EBE - EN >
FMR L,

< PEFEM PERE>

- HRERL, BRI
L,

154

LI Na

000

SR VB L, GO 2 3l L

[nm]

= 2 B L G



HHARC2 — 2

ERHEFEBHER RF0, (R FLERR) [SH1H2BFHE

Local structure in charge-ordering-induced ferroelectric RFe20O4 (R: rare-earth elements)
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[1] N. Ikeda, H. Ohsumi, K. Ohwada, K. Ishii, T. Inami, K. Kakurai, Y. Murakami, K. Yoshii, S.
Mori, Y. Horibe, and H. Kito, Nature 436, 1136 (2005).
[2] Y. Horibe, K. Yoshii, N. Ikeda, and S. Mori, Phys. Rev. B80, 092104 (2009).
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Optical characterization of deep-ultraviolet light-emitting diode structures
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S 3 2 E \ - % 100 (arb. unit)
T VT OREREDIPIR ST D2 AR ) ) e it - 265 nm LED %
265 nm LED H1&E Tld(a)B L @)D £ 512 D(al) SEM {2 (a2) CL 2. 285 nm LED
KA O & FEOLIRE D S 72 FB 2 FF #5532 D (b1) SEM 4. (b2) CL 4.,

s
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AAEELIE, [FRR D FEfR A IR
FERZEERBE FIZ BV CHEM L
[F—DOAEICIT 5 CL E
DI FE LA A FEMIZ T,
R RE3E IR LTIt
R%CLx&7bw@m*w

— RO | Ao T TEIR

_fﬁwﬁbk|®J&ﬁ68K)
WCTHIE LT L ICxt3 5k
L EF LT, Roy DALEKTE X 2 (a) 265 nm LED #§if, 35 X UY(b) 265 nm LED 1512
M (v By 78) wEuE L BT D R DAEMKIFE
Too K2 2B B2 K 51T,
AN D RoyIZARE) =20 L TWDHZ BB LN ERD | XX U T RENEL HZEMO
Roy MBS R X W2 &N E BN R S N7, Jeil ORI TR S s N & LT
BET A AREMEE BB TEX D L. A LED EORNBRNEmNZ L OHEBD—>
L LT, £V Roy DRERZEMAMEIEANTERDEASND Z ENPRLRIEIND D
Lt b,

[ﬁ%ﬁ%@ﬁ%ﬁﬁ]

<
Y. Nagasawa, K. Kojima, A. Hirano, M. Ipponmatsu, Y. Honda, H. Amano, I. Akasaki, and S. F.
Chichibu, "Comparison of AlxGaixN multiple quantum wells designed for 265 and 285 nm
deep-ultraviolet LEDs grown on AIN templates having macrosteps", Appl. Phys. Express 12,
064009 (2019).
Y. Nagasawa, R. Sugie, K. Kojima, A. Hirano, M. Ipponmatsu, Y. Honda, H. Amano, 1. Akasaki,
and S. F. Chichibu, "Two-dimensional analysis of the nonuniform quantum yields of multiple
quantum wells for AlGaN-based deep-ultraviolet LEDs grown on AIN templates with dense
macrosteps using cathodoluminescence spectroscopy"”, J. Appl. Phys. 126, 215703 (2019).

<|EBR - ERNEH#>
REEGH, NS—IE, TG, —ARIEE, KHER, KEE, RIFE, BRQEK,
"I B ATy T EFEOCHAINY T 7 AT T 7 b— b RICHE S ¥ AlGaN &
FIF ORIERAT (2) ", 2019 4 55 66 MG A F SR EINERS, L
FERT, HAERK, 201943 H.

<PERMPEME >
=72 L
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HifEARA 2 — 2

EYFER DB RER MR FE & B REA T O R EOEESE
Development of polarization inversion method for nitride semiconductors and
structural characterization of polarization-inverted heterointerfaces

fR&E& Al T KBRS - TEER - #d%
S Wl B RBOREE - TEEPgeRt - HEEdR
EEFER KBRS - TEEER - BhE
AR RS RBROREE « TEEER - B+ 24
M0 v KBRS - TEEirgest - Wilﬁ
B WA RBRORS: « TEAREER) « 250 4 4F
HEFE KW R AEERE - RRMB AT ATZEAT - B
g EE AEERE - RERMB AT AWSERT - BFER

1. AREH

ALY BT ¢ BT IS SRR E DS R AN L, ELR7R B3804 « Y iR & A3
L1, fhEfhOREE (MEMEE N B, E7203E cim) 2 ANAHIET 52 & T
T2 HSRE R BB TE 5. ABFE 7 0V — 7 CIIBIE, REEH by =SB Lz
X Vv URRE &2 AW T ABPEREHE A 2 B L TR Y, i L v REAHE - LrehE
BEFRFEOEIELZ HIE L TWD. O, k2 NI KR S Eo~T v s 4 /ER
T AN, BHCEEIEMAL Y = BEE O 7 0t AT HEARERIER, 62k T
A ADPERE 9§< WEERIETLEEZOND Z D, AR TIE GaN DA i
WE O ETEEMEICBT AT 2 5 L, €07 v A&tk B E LT
T EH XU v 72 GaN M SCHRAEE O TR & R HLSE T- OB EFRE &2 R A7z,

2. MENBLEHR

2. 1 REFHIEVINESICESBHHEOFEREL i RMSHERZN
Z1+10 /km, 0.28 nm T 2 P72 /3L 7 GaN Hibl 2 VY, Ar i B — AFE T 200 mA,
Ar ETEE 1.0 kV, JIEMEFE 240°C, FIIIES] 5.9 MPa, JEJHUINEER 270 min & L,
Ar FRETIFR 2 2540 S AR 2 el U=, Ar BREFEER] 350 s 0 & X AR TR K
2720, ZOfEIL 13.5 MPa Toh > 7=. Ar FRERFRT A3 350 s KJili COREATRE DK T 1T
Ar BRENZ X2 K\ DOIEHALR A+ ThoTelcbtFZ 2 b 5. itﬂm%%ﬁ%ﬂ
350 s A A 72 L FATENRBIET LW AN A5 NT-. Ar 2 KR EK 5
% Z L2 X D GaN RiEIOFE i IKIE DAV &2 B 523 5 728, as-grown 72 Si JEMK | GaN
ﬁkAp%ums%%Ltsﬁﬂﬁt®N%ﬁ®%ﬁ%,%H%Wﬁﬁ@%ﬁmﬁ%ﬁ
B (S4300) |Z2Ef S 7= B 7% GELIEIST (EBSD) ZEiE 7e & DNCARPARA O B
%ﬁ%%ﬁ@%(mmm»%%%ﬁw(ﬁ%bt.mmDﬁﬁmﬁ%ﬂm%%%%f
ZLIZAONT, 60 6 ERMEL R T N F — 3 5 b7, —J RHEED #8142
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TIE Ar FREFETIEBARR 72 A B Y — 27 X2 = RE N5 D, BREH Ar B U723 0BT
ARy MR E AT —IBIRBNIRE L2 X2 — R B, Ar BREHIZ LV GaN R
TENT 7 2T D E Do T-. EBSD 72 5 ONE RHEED B2 0D 7' 0 — 7R S D
k4 sL, ZO7ELT 7 ABOREIITEIFEFEN O mBETHY, HD—F
DOEISUEOFMBEREREND LHESRENMETT2b0LE2 N5, LI EORER
R E 2, B bR CY 7 7 A 7 EEMCE GaN I L Si ik | GaN IR A A L L
A, TNETEHETERD -7 22 mm A O KEFEREOESITEI LT,

2.2 IERXIVYILEERICEHABHFIEERFER VT EX I v LaRIC
;D%ﬁbk@ﬁﬁ%cmq%ﬁ%%wf,%w*w%&%ﬂ&ﬁﬁﬁ?ﬂ4x%¢@
Uiz WREBMPAE L DT ¥ FVER I & FHEE O T DI 3SR 3 2 FHE R A
N&~V%$@K%E%,:m%vx&kLTKPME_;D@%%%wﬁﬁéif
T F 7 LGaNITHEE LT-. F D% Ni~ A 272 LV [T 7 % {53 | F-# ICP-RIE
WZED GaN&EH 77 A THRETZyF 7L, Fv 3V ERKEER L. R 842
nm OF— REH/ VA L —Y S5 HARR & LTS A RICBE L 24, A
S 377 OLEF v VERBEANICHRCER L, FHRAOE SN EELL. &
AP BRI O BRI ERATNE AT L 2 A, AW RED “RICHHILCVD L%
TesB U, MlESCiskis 28 A L 72 GaN (2 X DN EAWEF OEMERIEIZ R LTz,

2. 3 #EEm AW TIE AFICD Y =R R ORI SR BB 7 & Ak SR~
7 v S ORISR 2 S L, FrCRmEEE Ly RS L A R Uy LR LV D
TR OV TIEZ BT L, T OS2 W ol R AW 1 OBMEFSREIC R LT,
A RRITMRME SR SR DRSS RFIERTAT O A 72 b 8RR « LR 2 R PE O Rl 2 fF T 32
fid o2 LT, WREMETFIZT TR LY IRHRT A Z~OISHBHIRFTE 2,

CEAE 0NNV

<HBR - Bz >

- H0 v, Bl R, bEdE GER, @I Bz, A, TREEMEEEAIS
F VR L7z GaN M S st f@ o O S s EERTA |, 25 80 [B] IS MBI A2 TF
GRS, AGEERYE, 2019 4F 9 H 18~21 H.

+ R. Tanabe, N. Yokoyama, M. Uemukai, T. Tanikawa and R. Katayama, “Bonding Strength of
Polarity-Inverted GaN/GaN Structure Fabricated by Surface-Activated Bonding,”
APWS2019, OIST, Japan, 2019 4~ 11 A 10~15 H.

- ZRbA fEAS, bBrE ER, B BRRES, EE ERT, = FA, W Rk,
RS, @I Bz, il B, TAIN EEEE @il E T A AD T2 D4
T V=T 4 RG], B 80 Bl IS MBS 2, ALEE KT, 2019
9 H 18~21 H.

* Y. Morioka, M. Uemukai, T. Tanikawa, K. Uesugi, K. Shojiki, H. Miyake, T. Morikawa, Y.
Fujiwara and R. Katayama, “Input Focusing Grating Coupler for AIN Deep UV Waveguide
SHG Device,” SEMICONNANO2019, #/7 K*%, 2019 429 J 24~27 H.
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B2 — 2

KRR AR Y DERIZ[M 1T 1- DNA BEREREHCET 28R

DNA scaffold design for the development of water-soluble crystal sponges

BRLBA - BRREE - MG SUBITZERE - 2%
BAREIR - 4R « ARRMELS 2T DWFSERT - WFFEpERaRIE B
HISERE « 2 H BKF « RSB 2T DAFFERT - W%

1. BAREM

EEAMIER (MOF) RIS >F (PCP) DML M 2 VT, £D
HIFLIZ RN DAL AW 2 HHRIBYICECA S8 5 Z & T X ST 2 flhE & 9 DR AR
VU RS G RAE A I E D £ T 100 FEEHLL ORGSR EITRRE LT 5
K972 S5 15T d 5 [Inokuma, Y. et al., Nature 495, 461-466, 2013.], gk % 25 DERIRIC IR
T2 LI K VFERA~OG ORI & HANELS 2 EB T 5 o TR FIETH LT
. W AEPHSA, L L7225 MOF « PCP (2 K D fldh AR v VIdidE AHEIASE T
TITbN D720, KEMED S F~EAT 50 LV, 72, MIfLoRE 23487/ 2
— MVREREIZHIRE NS 720, F R0 7 MELOBSI~DIEHIZ b 7R, K
42Tk, MOF « PCP & [RIAEICHE S0 B HERE < . A CAKRS T L oFfn
PEZHT 5D DNA ZHWT, KIEEDOREAR L VERET L2 HIE LT,

2. HRABERE

INETITHE SN TV D DNA 2 W2 ki - OfEd b Tid, fES oM E5 N
WD F R ORIRED “(ERRENZIE D /NS WA, IR L Lo 0 &
WO ZERD)o T\, BT EBEINTH7-DIZDNA OHEAEL 5 &, s
TENT 7 AT D EW DS 22 U TU 72 [Nykypanchuk, D. et al., Nature 451,
549-552, 2008], & %, DNA OMEEFFIOR M Z AT 2 DNA O _HIREOEIS
&ML A Al U, R FRTERRES R & < THidn & L TER LT W Z R~ T2,

TR D ¥ 72 B — A8 DNA (DNAa, DNAb) ZHKifR 17nm D47/ ki FlZENZEIUE
fifi L. DNA {&ffi / ki 1-(DNA-NPa, DNA-NPb) % {E#. L 72, DNAa O Kb 57 DOHE Fahd
H| % Y DNAb DRl sy O Ha KBy & MY 7 RS 2 F5-O484% DNA ZIRG L.
02M O kT NU U AEI T2 CEERRERER T CTHIR, R T 5 Z & Ok L.
DNA-NP fEdh & ERL U7z, VB U 72 db G FEMEE I K 2 Bl o 2 llE L,
X B/ INAEGELIC X0 HEERRAT 21T o 72,

FEEBEMERIC £ AR BIZ1C £ U L DNANP ITRLIR & 2 WIE0R0 S AR TR TRk
BLTWD ZMbhotz, TNWETOMFEICLY, 7TENLT 7 ARLHESIRE THlE
L7 BIIRERORIRIZR D OT N E Do T, BN TETnas 2
EnrmE sz (K 1b), ¥ ¥ B 7 U —FICE A L7 DNA-NP fEfbiaik 2 X #/ A H
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ELIZ X0 JE U S T
#1795 & . DNA-NP fibdh
TG ERPED BV bee i
ThdI L&, KTERE
64nm & £k D DNA-NP
FEdm CIEEBTE eho
ToJEVRL - EERECH 5
ZENDLMroTZ, T

X h . DNA-NP #&dnlcix
FIPARDT AN T G- boc -
ORI HHLY AT Z &N ﬁ\‘“-
TE DAL EIAFAET Sl
HTENTREEI, KB 20~
MDFEEE AR E LT 104
FERET 2 Z E N HAF S 1L 0 ] |
01 02 03 04 _q,ﬁ 0.6 0.7 08
Do g(hm )

1. (a)DNA-NPH#ERDELIIAHES (b)fFE
EMER SR () XIR/NAERELIC & 2 &R ERAT

[(ARBREDATRIKR]
<R L >

PARA0N

<[HEE - ERNS#%>

MR,

< PEZES PEME >

- R = K5 2019-169737
A )RS, BEAREMR
FARR © T R d KOV o flE ik
RN« ESLRFEANA TERT
HREH : 201949 H 18 H
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HifEARA 2 — 2

HVPE k(2 & % GaN /N IL Y #ER KR T GaN EIR/ERL

Growth of bulk or thin film GaN crystal by HVPE

B FHRRA™ « L RFRZEBE - AIRRH 2T 7ERE - HEZ%

Ff b« BRORUR TR « T - HEHR

BETES - IWARZERTRE - AR SRR - M1

HIHEMNE « 2 EBRT - KRB AT DWFIEAT - FrEnEEER
KEFE - LB BRT  ARRME S 2T LHFSERT - B
AR « o BKT:  ARPES 2T DFGERT - %
HoRESE - AR - RAKME S 2T LWFSERT - Bh#

1. BIRE/

GaN [ IEN - EXFHEZ RTZ &0, RENOT A AP IN TS,
FRICHERRAEE 2 3.3 MV/em & K& < @MMEDEFT A ZADIGHMRATRE & ST
WD, INHDT A AEFEERTH7-0I20E, FEESY U TREN 108 em> 5L Fho
10 um LA EDOEEOFE BN MLE L ST, Lo LR D, GaN OfE il EH I TR
BTH Y, MOVPE JEIHEAIE 10 em> B D C A OIBANREIE L o> T, —fi%
IZ C RFIExF Yy U T OX 7 —L 257120, BRAMMEEO - a2 El 25 2 &0
WEETHD. Fiz, REHED 2 pmh F2E LB, TENRIERICBWTRE 28R b
NFy 7 Elgo TS, ZOREEMRRT <L, RWFFETIT HVPE 54 V5. HVPE
FEITFEEHS C 2B £, RRMMEEOEBOFREMENRH Y, o, BRHE
1, 100 um/h 215 NS R D HE CHRENARETH D Z LD, [FROEB T /3A A
ERIARE FEE LTSN TWD. &6, ZoEEKREZFHTLZ & T, 2L
7 GaN OFESRINSATRE & 72 5. ABFZETlL, HVPE O/NL 7 R OEIRAE (1) 5 [
RERGNZL, miESmERE B,

2. MIENBERE 2019 FEOHIEE LT, BN ZHEAT Y 7 A(GaCls) & W
% Tri-Halide Vapor Phase Epitaxy (THVPE)Z & 5 N A& /516D GaN #& Sl B2 HL D f A
72, AR £ T2, 1250°CICTAkE L7z GaN #fa OB E MY A 1.3X10" em? &
HEESIEIRE CTH Y . SO REME/LNMLETHD Z ENbhoTz, £7-, WFEHEB
BT DIV BR R IRBIRE IR Dt b R EE Th o 7272 SFEE I ERIC L D
R ILIE ~DR B PR o T, REBR T, GaN fldb k5 E P D IFIm ROV ) 2
RFIR & 72 0 152 L FERLOEHI 2 U722\ CRE SR 217 - 720 B S F13. GaCls
A3 IE: 2.0 X 107 atm, NH3 {4345 E: 0.15 atm, ARERFRIL 3 B & L=, X1 I3E
L 7= GaN# % kA A VBB HT(SIMS)E B 12 CRMMIRIE 2 E L =R Th D,
FEEE T O AR 2 00T L, 10 pm OIE S £ TORMMDIREZRIE L7z, KLY 3
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X 10" cm™ DI IR R NI &I 72 10" o

STWAZ ENRNbMND,FDMmD K ] Ga(= A 4 AR _
—WICR YV BE VY arokERE vy
107 em3LL T, RRICEI LTI SIMS % _| __ g
B ORHIRRLLF10 cn Bl )T § Y - o 3
HOARERED GaN R A-CTH X 1 R
ERORRICTHRETIE THB 2 L 810 s ot £
MBS Mo Tz, B AR TH A f uron s
WTWBC EIFERIE T2 T D A% '°'Gi\'.i.%l'£%)f”““”°%“““’ e —
BYVETHEZ EnmbnTHy, | -
107 em’BICE TR TE BT 0 T e

D7p L ARTIEITE D GaN Fei il

BBV ETFTF AL 2DF v orfg K1 1800°CICTHUR L7z-C il GaN i OB
Wik LCHRD R FEThE e SPMSIMSTRT 7 AL

Z 5. BEMIZF ¥ U TIREZ 10" cm> B ISHIE U CEMRIREE D ATRETH 5 2 & MFEFE
ST, —MRICHKRERE 2 SRk d 5 & BRI fSE P ICR D IAER D &ED
ERNIKRE L RDITT THDLMND, T%%@ﬁbﬁﬁﬁm%éhtgﬁkbf END'S
FIREIZB T 255 B mE N MBI AR BEZ T TN D T E NS
N5, BEmitE & OBAEMEE S BBRGET DR H 503, RiEIIKER DA LT-F

ek (ZE72m) TORRFEIZBW T, MOVPE R° HVPE (5D X 5 720kFEX v UV 7 & H
WD ER NHs D3R CHA UTo KB IEFIZZ VR TIEL, EFREFITKED G L7z
AN-H #iE & 70> TV DD, THVPEIED K HI2F v U 7 HRIZTEFE &2 Hv . NH3 2 fERIC

ié%%%éﬁm&w@%i%ha%?i%%%L#E&ofméT%ﬁw&éoa
%, 55— BRI X D BEERMRET & OB B 502 LARBIR Z0GE L T < 2 &1
%K%#ﬁmﬁ%%mo

[(AEBRDLFRIKR]

<R i S >

Fric/a L,

<EHE - B>
Hisashi Murakami, Naoya Kawamoto, Yoshinao Kumagai, Akinori Koukitu, Recent progress
of thick GaN and its related alloys via HVPE and THVPE, SPIE Photonics West 2020, -
Y7y Aa, 202042 A 1~6 H.

- AR KRB K, WA ERR, RRAFEEE. MERII. THVPE 2K % I A=Ak
YRR AR OERE, AARBRESES T/ En e 2R vy VES R Y
Y ARY U L, THVPE JEIC & % I FREALY) RS R R O, KOS, 2019
10 430 A~11 A 1 H.

< PESERS PEME >

FriZ7a L,
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B2 — 2

SiC #& &M O £ [ [ $5 150 2E Eh il 2

Motion control of basal plane dislocations in SiC crystals

INEEIESE « AT R IR - KRR TAMrTeR) - 0=
FIRRUL « 2o BKE « AR EL « AT DFFERT - 2%
JRHER « T BRSE « ARKMEL « 22T LAFFERT - G

1. B

SiC fEfbIC L BT — AR 11X, BH L EOMBEGEOE =22 FHT 55 —F N
ARAELTHHENTEY, BB E-TWD, £/~ TSICORT Uy L E2E
BT 5L, SORDDEXNREGT D, BISRMANT DORY =488 RKF A~ DI
ST 5, 72721 SIiC 5 ORI FEIL SRSl TE, 20O ETH
F-DIEHEMED T THER T E TWORW, SO T T 6 RIS BRI I I T O EEF I
B URERE KM% [ SRS - TR KA OMEREEZ BL S5 Z ERE ST
%, FEBXMaOYETR & 2 FREIX, BIRMICHIEE L 7 HES KV UL EOHKZFITx L
T, BB E 525, Lo CIfLoES 2 IH L, F1-oE#EEE AR5
BT RO 5TV D, ARUFFE TR, BRSO EE) OB 2 B L, £ OfIEET
EWMENTT D, FIUC X0 BB, BB R IMEOIERIC X 2% 7HbD 20 Sic fdh %2 15
%o AMFFEIZ LV SiC i sh OFEE KMo OILEE IS T Z L, SiC EFFICLH2H v
F— AT DO EBUZEDN D

2. MRNBELEHE

AEHE, 7L 7 4H-SIC <1-100>J5 1712 4 E4 7 472 (0001) MU BEE 10 pm,
R—E > ZPRE 10" cm™ ® 4H-SIC “ERA R S v = "oy P LTz 25DE
—AThd, —DOOE—RATRLEDEE, b9 —DOE—R T2 BERBIITEA
L7z, 60— ANOIEEEEEN.OFET HALE IR LT BIHRUV) A RS 5
Z L TCEFEARNEZEAL, KRN 2 ED X7, UV BRI ICE N T X R bR
757 4 BB ETDH LI X0 KRN OEBEFHE L, X NS T 7 0 O&M:
XL [\ 20 0 100.9° . [EHE : (11-28), X B RV F— 1 8.25~829 keV., AHff :
11.2° OBFFHTH D, ZOFRMETIEEICTEREICB T WM OALEBETE D, K
St X BRI X 0 R LT,

X 1 IR OFREHZ R LT, 100°CIZRBWTHEE 365 nm, R 10 W/em? D%
FHUIERiED X AR T 77 42 md, PRANTICHEET 2 RN AR & &
HIEE) L AN ERR DL TH -T2 b DN A OFREE R~ L LN >TWnDH &
DR ST,

—H TR 21T L 510, R zEEA LN 3 L CRBRO SF T 2 KfEl o UV
ZHRE LT, KR ORITENL L Rd o7z, Liz> T, A& AIC L v &
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JE AN DEE) 2 Jf TE 722 L boo Tz,

E[3NES

X1 FROEOREHIX L TUV 2N LZRIEO X INRT T 7 414
IRAR CH A TZE 0 \ZAFAET DGR ERR D S = AT~ TRIRN L L T\ 5,

JEL A

X2 FRpipaEALT-REHIK LT UV 2B LRI X B INRT5 7 14
TRAR TR A TZE8 55 \ZAFAE T D RERR O T IRIT L L T 7y,

BAEZ OFCRZ RIS, BiriEE2ERET Th 5, Z ORI SIC EFOER 2 2 MK
BTN Y | SICFE L 2BV FT =L k2 IET 5 EEZ NS,

[(ARREDAFKINR]

<PEZEN PEME >
et R A Efi P
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HifEARA 2 — 2

T/ R T—IVEBEEE T 2 BRERFRILT 7 o O RE@E T
ST
Evaluation of thermal conductivity of natural superlattice titanium oxide
IR &S EEBEMREGHIZET TENZER
JRH R Ao BEREE ARKME - AT LW Gk
NI EE A RORT AR RME
1. HZEH
R, BMEEOGEERFEZ B L, 74/ =y ZRESOMEMTOI TN D, 7+
J = 7Rt EE, HERO MM AT LG S IERO Z L TH Y | AN X
WIEL N7 4/ = v 7 fiEE T, 100 nm F2EOFBIMEEIC LY | 1~100 GHz DX/
WEAT DT 4 ) N REfilfl 2 2 LR TED, ZTNETICT7 A+ =y ZHEEITE Y,
4K IZBWTEMREME T2 Z &G S TR 0 o k2RI U 72 BV i 2s
FLHRESNTWD[1], FIRIZEBWT, 74/ =y 7l L 5BEHIEZ EZHRT 57
DIZIE, L0 FEWEIEEIC K> TREEEO 7 + /) L OBREZMHEI L, 74/ =
7 fdh CTHIE T & 2IRAREE O 7 &/ BB R B O MR LE LR D2, £ 2T
Fox L, SR e K MG % T Magneli FHER{L T4 > (TiO25)I235 H L7, Magneli FH1#2
bF 5 3, BB RBEICE > THRMBORAHZZ(LESEL Z LR THY | Batt
DEWEIEEZ AT 52 EBH LN E 2o TV B[3,4], AL TIZEM LT ¥ ~DJF
B 72 T R B E AT S BYE RO LI OV TN,

2. HRABEHRE

BB, A X—A B X0 RS VT AR EES TiIO, &, ZEEZEHR T
1300°C ., 24 FF ] DR T EGLEE 24T - 7= it (TiO25 ) FZ 112 X 0 /ERL U 7245 55 (TieCr2015)
Z Rz, THRFEE M, TiOLs23 2.7 nm, TisCr,0452% 0.951 nm & #HE STV 53],
ENENDOREBITONWTRER R —F Y 7 L7 X U B XY BYRERZHE LT,
[100]ruite (22O TIE -150°C 725 300°C F£ TOHRERAFMEAERIE LT,

YL R — A JEIC K0 ERLE U2 LT U TIO, BiAs & & . ELZ2rP T 1573K, 24h DIETT
BV 21TV 2.65~3.05 nm O JEAMITHIARKaAEA S iRbF & it (TiOys: § =
0.036 ~0.038) DEMRERAE | WFFGF—FY 7 L7 ¥ U 2B XV HE Lz,

[100]ruite (Z3H31F 5 -150°C~300°C DOEMRERDORPNE L7 fEF, TiO, 1TIRE EAIZ
PEONBMEER MK 95 DIZxE L, TiOss, TigCraOs IXIRERIFIEI/ NS <, 300°C 12
BWT TIOUIHIT T2 Z ENHALMNE oz, ZHUTFHABITROE N T + /7 )8
BB I LB & 72 0 | m RGO EREN T RN EE X HN5, -100CIZ
BT 2 HRMGEE & BYREROBRE LD & | BMAE SR I K e B3 LTV N E 7R
TZERHALMNE T, T ) ORI TR REDOHEZRE L, KA OHIN AL
WS HGEL SN 5E7 /L CTh 5., Debye-Callaway E7 /L & i35 & | ZUVRERD
AR, mRMEE ISR U CHRICED T2, 2D ORERN G HE KO JE HELS
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[(AEBRDLFRIKR]
<[EHER - EN=#E>
“Thermal Conduction in Titanium Oxide with an Ordered Arrangement of Planar Faults in
Nanoscale”,
Shunta Harada, Naoki Kosaka, Takashi Yagi, Katsushi Tanaka, Haruyuki Inui, Toru Ujihara
MRS Spring Meeting & Exhibit (2019), QN04.12.03.

“Thermal Conduction in Magneli Phase Titanium Oxides with an Ordered Arrangement of
Planar Faults in Nanoscale”,
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Comparative Characterization of Crystal Perfection

by Optical Interferometric and X—ray Topographic Methods
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Study about interface of GaN-MOS devices using photo chemical etching method

VERRIR - ACHEE K. - B TARAL) b ABRSE Y e+ USRI
RIS - AR « BT =) ARSI + I
HSKREL - 40 R « ARBERE - A7 DTFSERT - B
AR « 4 B RKE « ARRE + & A7 LBFIRT - R
KU~ RS - ARRRE - & A7 LOFAT - Bl

1. BAEEM
ZAL ATV 7 L (GaN) 1E, mWVE fEE S L ONEWIERIESR R 2> 2 Lk,

U 3RO RMERNNT =T 2 e LTHIfF SN T D, 7o 2ZDL
ZVMEEEOHIESCH O M _EIZiX, 7 — FNEME Iy F o 7MTazmLz )&
A — Mg R ML F o — MEE] OEHAPNAEETHD, LLRR6, Zk
FHEEOMTUTIE R TA =y F L 7R RITHANBNTEY | 7T XvRoA 4 D%
WCEVEAINDIIMTHRENT SA AEREELEIEDLRE2MED 1 2L 2> T
B Flo, F— RNV —JEIREM L, 731 ZAEHEOLZEM % E S 5121, GaN/
RS 1 O @ B AL DS EAR R R CTh D, ARILFEFIA - FEFETIL, GaN &R
m CHETT T 5 EESILT (PEC) RILCZREEICHE L, ZnaFH L72KHEE GaN =
v F U TEERRRET S, b, RBE= YT U RIS, REEGE E O A E
77 [ Bk —=8k (MOS) i OFEBZ BT,

2. HRABERRE

AFEREL, B IR (GaN,AlGaN 72 &) O PEC =y F U 7 ZFEfE L, T —F
R ASDIE N AT 2 B 21T - 72, &6, RIA =y F 7B IO PEC
Ty F 7 & LTz AlGaN/GaN ~7 B 12 MOS F ¥ S Z Z{ER L, £ DEX
HIREmRE & & & 12, PEC = v F o ZIEOEBA M2 MGE LTz, F£72. 28R MOS
TS ZADRMGHERL « FE ECL OIRE FEAGIZ T 727 A A7 e A&t LT,

AL A F(SiC) Fitk EFE 713 GaN it B~ A& REXMHEEE (MOVPE) |
£V GaN B LN AlGaN [EAFERAE L. mEFBEIE N7 o O X OEAREE L 725
AlGaN (FIHIEE: 25 nm)/GaN ~7 i 2 ERL L7-, T2tk L, S Hlcsk
I 20 nm FEE &2 RS SR tEA 4=y F 7 (ICP-RIE), 3L WPEC = v F v
TTML U7t 2 HE Lz, Mg s L Cb7 v = A (ALO;) #/E X 30 nm
HEFE L 7ot%, ZAEIRIC X0 Rimic&REMR (NiAu) ZTEE L. MOS F v /3v & & /EH
L7,

[Z L HIZ, GaN B LT AlGaN K i & R OB SALFSOCRE L A Lo, 3K
S TIE, Y8R 7 =L N EVRIROBRAGIETCEN. D ZEN DR T v 3 v VEREE DN

171



R E D, n B EEE 7213~ T e REHI X L Cld, W31 7 AEIEORIINE UV
BN X = F U 7RO (BILRISR) 1T S5, ARBFE T, BT & LmE 24
2562 LIZEY, myF U7 L— % 0.5 ~20 nm/min OFIPH CTHERETHD Z L&
~ LT,

AlGaN/GaN #&i& FICIZR S 4172 MOS & v /S Z O &E-EJE (C-V) Frtkix, #AR
H78 "B PEDNT S BN 0 BRE AR L, AIGaN/GaN ~7 12 JLE 1 2 IR ITHE -4 A (2DEG)
DR SN TND D EE2MER LI, =y T2 % LaVEAERECIX, 2DEG 2B &
NHEE (V) 28 10 VREE TH 5 72DIzxf L, ICP-RIE 3 X O'PEC = v F > 7 141X,
AlGaN JEDOHEEMIC LY V=0V ETIEMIZ 7 F L7z, ZHiE, AlGaN/GaN U & %
F—=h oV RAZIZAGND TLEVEEEDT 7 M T3S L TWD, ICP-RIE T
T U750k -V FREICIIRE e 27 U U AB X OVERESHEA RO, BEE
DOREENDFAET D Z & 2T DR %257, —H . PEC=y F U 7T LR
BF TR, C-V FEO TR S 3, M IEHERERT O L7 1 2 X DEIT K0 Rt
RESEBRDLZEZW BN LTz, 70, MEREHERZICHRmFELSE ST et
AL LT, 300~400CTOT =— VILENEH THH Z L EH LT LT,

Ty F U TEOE MOS RRFHEICH 2 D BB« 5720, ftEE I 2L
— g AR S BRI AT o 7o, BHETIR. MOS S ERE A /A0 3 2 Sl
YL Z (i E L. Shockley-Read-Hall (SRH) #EatiZ -3\ 7= SEmAENL A & O FE 1 fic i s
ZHEE L=, 1ERL L7 ALOs/AIGaN-MOS F v /X2 % C-V FRPEIZ DUV T EEBRE & PRERE
TR PRl U 7RG, ICP-RIE AN LRUEF Tl RmYEMBEN LML EHERLTnDs 2 &
DRI S ATz, FENL DA RREER & LT, Jiii C O AERED BN ROy EEN
R b b, 7 AROMTHEEIC L BAE L BHBZZ SN KRN & LT
SDHFEHITERENETHND, ICP-RIEMNTICE Y, MTHORmER 2 P —DH
O ARG DA DS HENL S FE 2 B K S, MOS & ¥ /XU ¥ OFBELRMIFHEIC R E 72
WEBLHEZ-LDEEZBND, —J7, PEC LK T, HEHERE & B a2 EEN
Boh, B EERINTESE LTPECIENARI TH D Z LR ENT,

3. FLHESEDRE

REFE L, GaN B L AlGaN @ PEC — v F 7 L — M OFEEHIMHE 2 2R L .
AlGaN/GaN ~7 R~ il L 7=, kK7 —7 4 RO K7 v —7 CHMi L= PEC
= F 2 Y EROERN D ECPEEEE T T/ AOREBF T TR &
AR A U, LR SR R SRR S TE T 5 YMERT4 FE DRI 72 % 2 0 . %
iz, AT, @ERICHE Lz Lo F 7 — MEEOER T n e 20 L, MLy
FENTER L= MOS % v /S8u & OBESHIFEE B 52T 23 E TH 5,

[(AEREDAFKIKR]
L

172



B2 — 2

ZHFRICIBIEZ ALV GaN fa R D IEMIRERE - FRATHAM

Nondestructive Characterization of GaN Crystals Based on Multiple-Excitation process
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Study about control of metal/GaN interface using femto-second laser irradiation
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