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fl, SERREHC X o T BMA S AMAEHEMIEE 2R T
ZEDBHON TV,

Ti;05 D Ti & Mg Tiit#fe L 72 Mg, Ti,,,0; iR (0 <
x< 1) T, TilfHbH70)OIEFI0MA»S 2/3MF T
ZALS B RENEBR I TV D, L IZZOWEZOH
iR OGS PO 2T, R E AR MV
HROIAER, JBTEOKEREZATETITIO &
KPTEREND aci D ARZ FIVD 1eVHFIEIZE — 27 %
WD, dETEIPDHRGEZATIRZNICTNE % bl
HHDARZ MVORT AV F IS KE 2 AT b IVR
ERBND Z ENWI LN h o7 (M3). EBREEEL
WOANRY P VIGEFEIARLE LB R ELE 2 5 DN
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T, ZILRMEB X OVEREHR & L CCOOH % % KT 12 5
THIETEBOCNTISEVWEFTVEER L, KEEE
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BIPEARE S 7z, F 72 CNT HIBEEE % 258 LA IS
5255 BRiMi L2 25, CNTHIEEEAS/NT 52 &
THEMEH2N T2 LR SNz, T SMEEIEH I
CNT M BB LT 2 REIB 2 il 278 L, CNT R
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Fabrication of NV Centers on Diamond Synthesized by Chamber Flame Method
Hiroshi KAWARADA

1. MREN

NVt >4 —i35 4 v Ey MR OBE#RAEH (Nitrogen)
&I T 552291 (Vacancy) 2 BRI S L5 H
RMaTH b, ABMZHONVEY ¥ —id, TEEMIHRT
THER A VL Evae —L v AR>S, Bt
VUTRETAVE - —DQE Y M LTI NS,
FAXYE Y FOERFEICE, SE&STE (HPHT) #:&
L% (CVD) o 2 ¥ H 5, CVDEILHRE
HADGIREDENIL Y, <A 70T T A<,
TAT AN BBERBECSE SRS, ThE T4
i, v A4 7 a7 A< CVDEE IV CRIEERDE M
HBBFEN—TFAIXYEY FEERL, NVEY 5 —0if
Miz47>C&7zo ZOME, 85x10"° [em °] L w9 R
WEEEONVT Y4y TV OEBIZKR LTWwb, <4
7077 A< CVD X ) b E I REE D S % 4
BERBEZUR L F ¥ U= L =2k gFE -7
TAXEY FalplL, ZOFliz1T -7z,

2. MERR
2.1 FH>N—TJL—LEEHAWEBRBZENR-—TH1Y¥
T2 KOS
JRBESSIEIZIOBRIE I IAHHIC L > TER SN BEE LT L
FLYEHWEYAYEY PO ETH L1 ¥4 Y
TV FOGEICE TR CBBEEZ R L, KRS
TOEEAUHET, WEL — P2 & w9 I E Fo,
LA LS, KEBIT T oA n 2 A1 5 48 4% R
Thotze TIT, HNPBBEREZLRL, KR % ER
L7zF % =W (K1) TEERT 5 & TAMPHIHZ
WHIZ L7z SOHERF v v N—7 L—ABEEIER[2],
F X YN=T L= AERAKOFIE, WAEORWS A Y
EVFEAKRTEDLETH Do MMOEEMITERYT 2 H
FrEFLrZoP—
FTRFLr7adF— p

-
%
Op/CdL:
S4vEF
e

BT AN
a3

e FaE

TEFL AR
M. AR

F X N—=T L — NEE (2]

X1

#£1 A&
C,H, ) 9 S ML R [
Sample [sczcrnz [sccﬁn] [scem] Oy CH, (h]
50 [scem] 4050 3600 50 0.89 1
100 [scem] 4000 3500 100 0.88 1
150 [scem] 4000 3700 150 0.93 1

HihEEFo¥ — 7 @EF &, #if/RRSEISER$ % Band A
¥— 7 BREAICL D F/AL D i & TF/A625%%, F v ~
N=T V—=LEDOFEILEIF I X VT YEY FTHDS
NCwb, WOERTTETIER LA YEY FEHEKL
THMOTHWETH S [3]c TNFTF ¥ v N—=TL—24
BDER RN =T FAXYEYFT, NV I —DBlEZH,
BEF—TVIYEY FOSKRSELE®ENET, EE
AN, TEFLYy, BEZHEHL, ZEOFHE
50 [scem], 100 [scem], 150 [scem] @ 3 SfFIC8EE L A%
AT o720 BHUT BARLIERF O N H MBI & ik 5 2}
RIZX > Tiibhze #EMBIZIE 3 mm A, (001) HPHT 5
AX¥EY FE W,

2. 2 EBHEER

21250 [scem] FEROIGHMR 2 /R T W3 M DFEMNR
50 [scem] A & [FBRIZ, ZEADHVLEREB 7511 HLAE & &7
AXYEY FPRBEEINTWDE 1T, FERPIILEN S
AVYEY FEGoTzo ERG LOWKIRTIE, 4TI HLAE
FAXEY FHPWET 57280, O H 4R BE KT Ik
EROMWHRPRATH %,

_:-.;',‘ 14 b o g G
2 50 [scem] JEEBHM {4

2. 3 (113) EIFEMFRLERF < v THE

XARmPTEE 2 FvC (113) Tk 7~ v 7l
fio7ze (113) MTOIFMBMEEZITH &, HRhOBE
R 10 & KR IRAT OB ) OFFli %179 2 & A5
K%, HPHT ¥4 Y€V FERPSDE -7 SIZxF L T,
I Xy VEPODY =7 LB DRMEIZH D H %K
HBHI LT, M FIIREL B L,



312 (113) WAL T~ v 7, 2 2 1SR A& T
FE#E 2R, 100 [scem] &£150 [scem] TILEBLERIEAT /1
DOYWHEDTFER M K720 50 [scem] TIEB R AT I M OYL
fif LARRMT O E — 7 il itick7ze 2o Z b, o
2 DO DFEM & RIS R PAT R I A~GH L 2255 iR L
TWzboo, PHERA 2Dz, RET—RITEAL &
Zzohd (K4),

(a) 50 [scem] (b) 100 [scem] (c) 150 [scem]

3 (113) mIERFR T~ v 7
£2  AEMETMER

Surmole WA R 7

P (%] (%]
50 L1 - 101 +0.07
50 L2 +1.31 - 0.03
100 - 159 +0.32
150 - 045 - 0.06

_Substrate_
HEERR
4 50 [scem] #&FEEE 7V
2. 4 NVt>42—EE
74 MVt vty A (PL) WEMREZKSITRT, »
FTNH575 [nm] IZNVO D ¥ — 2%, 637 [am] (ZHiv NV-
DY = PR TED, ZDIENDL, BHEF—TFAY
EYFHINVE Y Y —PERTETWDE LT 5,
WA, LES L - —EME T W THIERONVIE
JERBIM L 7ze ZOREHE, 50 [scem] AR TI134.0x10'°
[em %], 100 [scem] D FEMRTI1E2.3% 10" [em %], 150 [scem]
DI TIET7.1x10° [em ™1 TH > 725 10° [em ] =¥ —
DNV L as-grown 2 & L CTIEMD THWETH D,
Fr yN—=T L —LERENVE Y —DOEBICH N TH 5
EFAD. SHOBEE LTI, AR LAERICHNT 5HE
TG, SEMtoR#EL, XY AMPE F—7 LT
W (111) B Z A Y E Y FEAOEED 35100507 7

100000 4

Pid

20000 4

Irvcnly (Jaser:0.05%%) |coums|

GO0 650 Ty

Wavelength [nm]
(a) 50 [scem] PL A2 b L

140000 4
120000
100000 o
B0000 4

60000 4

T T T T
650 700 750 B0

Wavelength [nm]

(b) 100 [sccm] PL A% b v

T T
550 600

100000 <

L 50000+

637

578

550 600 650 T00 750 E00

Wavelength [nm]
(c) 150 [scem] PL A2 v
5 PLAXZ ML

O—FICEBNVT Y T VOHEL L ERELAZT 5
h%O

. SEXH

(1] IR —, SORBIfE, HREETT. BBEEZ VKRR
HTOFAXYEY FEREZOIGH. RKEHAM, Vol
40, No.1, pp.104-105, (1989).

PrNE e, AIIESR. BRBESIEC X B U0 F v 744K
NDFTAXEY FAa—FA4 7. WELERE Vol
59, No.2, pp.263-268, (1993).

T. Murakami, K. Nakamura, S. Yamashita, S. Takeuchi, M.

Murakawa, H. Kawarada “Comparative study of excitonic

(2]

(3]

recombination radiation from diamonds grown by CVD

and HP/HT methods”, Diam. Relat. Mat., 6, 1668 (1997).
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B o bsE, BRI 7 N4 2 0ls I § 5158

- MR YAV E I ORI S A AR

< R ORI B 2 BFgE

%’??O Tb‘%o
LAEIENZAT o 2GR D ) B b AR T D A VMR i
DOVEENZ T 2223 2 NAIC DO W T TICHR R %,

PARET Y A IVHAFARIZETIZ A € VR L 72 BT 255
NTVWL7:0GRBNREVEEE LRI, N7 idEn
IR ZFOMBRARTH L0 ZOMWHEIC X DIRIEK TR
LT NA ZANOIBHADPHREE N TS, ZOERN L
REDHE RIS L > TRESINTVD L DOEFFIC T
RO YA VAERHARR & Y, STeld bR ¥ 7 Vi
Mikgtke LCTHEHINTOIMHTH 5. BHIEETIX
MBE #: % H\» T GaAs MK /ZnTe /N v 7 7 J& F 12 SnTe #
RAEEE & U IS B ATZE R AT o T & 720 SBATIIZET
ZXRD 1 v F ¥ 7 7 — 7 5E O IE230.6 FEE & /N S
BREHOEEIRBI LT & 72, L L, RIMIITEWED
Ko THY, ZOKINIESHTe KRB RE T 2 RITH %2
BENRI DI Golz/ed/iE 27,

Z 2 CARWNIZETIZRM O % 7% < T 720 R B %
ThHBIER 70 20U EVZEH L7ze GaAs/ZnTe
THD) ZIZSTeDTEN T 7 A@EEHAEBBELNS
BEEICEEL Ny 7 7)), 209 2 ICHBEREZBZ
%D T RME LT, TENT 7 ATBHERG I O MR EE A
160CTdh » 72 & X1k, RHEED THERR L T 5 KKK
ORET LR LD 00U TH Y, TELVT 7 AE
HROEF I I MR SN h otz TEVT 7 A
HERGH I SnTe 25AE AL LT L & o 2 BBIE, Snfitibh o
B (990C) 7 Snt v & DG & Sn 175> 5 D E)S
W=D Y, FET25EH LT bd 2 X9 2k
EoTLE o720 THHEEZLND,

— 7, SalesN v 7 7 J&#E AHi#% (sample (), (b)) @

X1

AFM 14
(1) sample (a) (SnTe N> 7 7 J&E AHI)
(2) sample (b) (SnTe Ny 7 7 J@iE A %)

AFMIC X 2 EMREZ X 1137 T,

SnTe/N v 7 7 J& 3 AT (sample (a)) o AR (3,
SnTe (100) K x4 ¥ DIBIRTD % MA T OHEEY) THE b
NTHBY, WENOEREIZRKTHONm TH 72, L
M LIEWIEDS ko Tz,

—77, SnlesNy 7 7 R At (sample (b)) O FKiRIE
1%, sample (a) IZHARTHEWAHA ZH TS0 H
HBH, FALVOLOORBAE 70 SO Enb,
SnTe/Nv 7 7 G & E AT 5 2 & T ZnTe 1112 STe % K
REH2LELD L SnTeDEBBTERTI D, £
% XY SiTe THVR T RO TERZVRPLEEZD
Nb, LAL, WMOREKEIZRKTOnmBE L, k=
HRELBHOTLES72 CORKIE, TENVT 7 AR
HERHICRERIE L CL E 5722 & C, JEMEE % Sn, Te
FEHCTEANRALRCE) JLpTEY, ZORRTTT
SV ETo THIMEME FANALSHE D) L9128,
TeHFDB~vA 7L —2a Y LTREAPZTHIC AL Z LR
ELNWDELEZ OND, ZODT = — VEOEM
AT 20 WIRPL T C SnTe = ¥ L R AT 720 T STe
MR BECTLE 2D TR WP EFE R T,
sample (a), (b) O XRD M X % 5 & ORI 2 47 9
(R2ZM) &, sample (a) Ti&SnTe (100) 2SHAM & [ 5
PSR LT 5134, SnTe (111) ASFEATRNIX LT 4°
FTNRTHELTBY, flild STe (111) &7 73— &
ZEZONDIMHMOSATe (Sule (221) L EZ BN 5) b
BRELTWSZ L2 o7e £ L TSnle (111) & SnTe
(100) @ 5 Ji b SnTe (111) /SnTe (100) 1&49 1/130TH -
720 —7, sample (b) Tidsample (a) L[ U<, SnTe (100)
DI E W E LT 51375, SnTe (111) A3FEAK
B L T4 THRELTHY, b SnTe (111) @
773 —,EZHN5SnTe (SnTe (221) &£z HN5)
bR L TWze LarL SaTe (111) /SnTe (100) i34 1/44
TH Y, sample (a) IZHATH 3 A2 SnTe (100) (2K L
TSnTe (111) 2 EREL TWD I LD G Do 2D
Z &5, sample (b) Tidsample (a) & H~TSaTe (111)
DWEMRESINTVE EEZ BN,

2 690 ]
&-{HO 08

“:Fo' )
90

90,

!
- " @ {CL0 b
o"120 45:2400 oL
: . W 180
(1) (2)
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4500 _@é 00 Go_w

180



PlhoZenrs, Siled/Ny 77 A BEAT LI LT
SiTe DWEBOHE LML T I ENTE, RNOEEY
DHFEAHIIN L 72458, RIREI W L TE20TIE AW
NLEZHN5,

sample (d) TIXT7 €NV 7 7 R g VBB O L E %
20CISFIF, Snth b OMRGTE O LB A IR S 7,
sample (d) O 7 €NV 7 7 AJEHER o RHEED %% X 3 12
R

1

(2)

TENT 7 AREHRTIR b AT =8y — B
n/-& & (841 7 VH) ®»RHEED %
(1) sample (¢)  (2) sample (d)

B3

sample (d) TIETENT 7 AP L TWE I L EIR
FTNT—=8F =2 %8 A4 7 )0VH (4H) T CTHEFFT
HIENTE, FINFTTOY TV ERKLTERD
RHEED /8% — Y %W 25 2 LA TE /2. ZOHMEIE,
EBREZ T TCTENV 7 7 ABEMR L2 EICE 5
T, 7 Sn kv b OFRGTERC JEBUZHE L 72 Sn it 1
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[1] T. Hayashi, M. Kikuchi, N. Murase, T. Matsuno, N.
Sugimura, K. Kuroda, and A. Shimojima, Chem. Eur. J.
2023, 30, €202304080.
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[2] M. Yatomi, T. Hikino, S. Yamazoe, K. Kuroda, and A.
Shimojima, Dalton Trans. 2023, 52,18158-18167.
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Fig.4 Relationship between Fig.5 Comparison of experimen-
shear strength and tal transmittance and molar
agitation time of silane masorption acefficient from
coupling agents. Gaussian16 calculations.

Table 1 IR spectral assignments and peak heights for each
frequency per time (10, 110, 130 min)

Frequeney | Fgetons | 10 min | 110 min | 130 min
About 3,300 -Si-OH High | Medium | Low
About 2,260 -N=C=0 Low | Medium | High
About 1630 | -NHC (=0) O-| High | Medium | Low
About 960 -S5i-O-Si- Low | Medium | High
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[1] K. M. Lakin, K. T. McCarron and R. E. Rose, “Solidly

mounted resonators and filters,” Proc. IEEE Ultrason.

. —— . Symp., 1995.
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M5 TV SAINEREO (1011) i XRD M (2] “IEEE Staﬁndard on Piezoelectricity (ANSI/IEEE Std
(a) 6 X7 ZnO/Pt I Scg Al 5N 176-1987)," IEEE Ultrason., Ferroelect., and Freq. Contr.,

(b) 5 <7 Ti/Pt L ScophlosN vol. 43, no. 5, pp. 719-772, 1996.
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3. RBAHE

Cw,ODEBIL L KD BREH S 222 572012, TG-
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-
—
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— Cu,0 slag
= Al,O, (refalence)
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#1 CuORAT 7 ORFET L DERGHAES
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Key Engineering Materials, 947, 15-20 (2023). (DOTI: 10.4028/p-xxb0t7)

M. A. Che Seliman, N. A. Ali Yusup, M. A. Ahmad, C. Ibau, M. Nuzaihan, H. Kawarada, Z. Hassan, F. Packeer, S. Falina, M. Syamsul
“Nanomanipulation of Functionalized Gold Nanoparticles on GaN”

Key Engineering Materials, 947, 9-14 (2023). (DOI: 10.4028/p-jzv559)

N. Fauzi, R.I. M. Asri, M. F. M. Omar, A. A. Manaf*, H. Kawarada, S. Falina®, M. Syamsul
“Status and Prospects of Heterojunction-Based HEMT for Next-Generation Biosensors”
Micromachines, 14, 2, 325 (Feb. 2023). (DOTI: 10.3390/mi14020325)




S. Kono, K. Shima, S. F. Chichibu, M. Shimomura, T. Kageura, H. Kawarada
“Band alignment and quality of A10.6Ga0.4N/AIN films grown on diamond (111) substrate by remote N-plasma assisted MBE"
Diamond & Related Materials, 136, 110013 (1-17) (June 2023). (DOI: https://doi.org/10.1016/j.diamond.2023.110013)

Z. Zulkifli, N. Ali, S. Falina, H. Kawarada, F. Packeer, M. Syamsul
“Comparison of the Electrical Performance of AIN and HfO2 Passivation Layer in AlGaN/GaN HEMT"
Key Engineering Materials, 947, 21-26 (2023). (DOT: https://doi.org/10.4028/p-445y05)

Y. Ueda, Y. Miyake, A. Chanuntranont, K. Otani, M. Tsugawa, D. Saito, S. Usui, T. Teraji, S. Onoda, T. Shinada, H. Kawarada, T. Tanii
“Detecting nuclear spins in an organosilane monolayer using nitrogen-vacancy centers for analysis of precursor self-assembly on
diamond surface”

Japanese journal of applied physics, 62, SG1049, (June 2023). (DOI: 10.35848/1347-4065/accc91)

M. Hasnan A. Hamid, R. Izzati M. Asri, M. Nuzaihan, M. Inaba, Z. Hassan, H. Kawarada, S. Falina, M. Syamsul
“Electrical Properties of GaN Cap Layer for AIGaN/GaN HEMT"
Key Engineering Materials, 947, 3-8, (May 2023). (DOT: https://doi.org/10.4028/p-9qdk55)
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G. Park, M. Kobayashi
Fabrication of AgGaTe2 Solar Cells Using GaTe Powder to Suppress Mo-Te Compounds Formation near the Electrode Layer
Physica Status Solidi, A2023, 23005482300548

M. Kobayashi and N. Su
MBE growth of SnTe films on GaAs substrates with ZnTe buffer layers
J. Cryst. Growth 628, 15 February 2024, 127531
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M. Koike, I. Grosskreuz, Y. Asakura, R. Miyawaki, H. Gies, H. Wada, A. Shimojima, B. Marler, K. Kuroda

Bridging the Gap between Zeolites and Dense Silica Polymorphs: Formation of All-Silica Zeolite with High Framework Density
from Natural Layered Silicate Magadiite

Chem. Eur. J., 29 (2023),e202301942.

S. Sakamoto, T. Houya, T. Matsuno, A. Shimojima
Scalable and Stable Manufacture of Molecular-Sized Silica Nanoparticles by Evaporation-Induced Self-Assembly
Chem. Mater., 35 (2023) ,5838-5844.

Y. Hattori, T. Hayashi, T. Hikino, R. Miwa, Y. Oka, K. Fujino, N. Sato, T. Matsuno, H. Wada, K. Kuroda, A. Shimojima
Formation of a molecularly and mesoscopically ordered structure from cage siloxanes with a long alkyl chain and dimethylsilanol groups
J. 8ol-Gel Sci. Technol., 108 (2023) , 392-400.

M. Suzuki, T. Hayashi, T. Hikino, M. Kishi, T. Matsuno, H. Wada, K. Kuroda, A. Shimojima
Integrated Extrinsic and Intrinsic Self-Healing of Polysiloxane Materials by Cleavable Molecular Cages Encapsulating Fluoride Tons
Adv. Sci., 10 (2023),2303655.

D. Sruamsiri, A. Shimojima, M. Ogawa
Novel Floating Adsorbent for Water Treatment: Organically Modified Layered Alkali Silicate by Facile Mechanochemical Reaction
ACS Appl. Mater. Interfaces, 15 (2023),41130-41140.

M. Yatomi, T. Hikino, S. Yamazoe, K. Kuroda, A. Shimojima
Immobilization of isolated dimethyltin species on crystalline silicates through surface modification of layered octosilicate
Dalton Trans., 52 (2023),18158-18167.

N. Sato, H. Wada, K. Kuroda, A. Shimojima
Preparation of silyl-functionalized double six-ring (D6R) siloxanes and unique assembly by hydrogen bonding of silanol groups
Chem. Lett., 53 (2024) , upad048.

T. Hayashi, M. Kikuchi, N. Murase, T. Matsuno, N. Sugimura, K. Kuroda, A. Shimojima
Hexagonal Prismatic Siloxanes Functionalized with Organosilyl Groups as Building Blocks of Nanoporous Materials

Chem. Eur. J., 30 (2024), 202304080.

M. Yatomi, K. Kuroda, A. Shimojima
Swelling Ability and Lewis Acidity of Layered Octosilicate Modified with Isolated Dialkyltin Species
Chem. Lett., 53 (2024) , upae020.




T. Hayashi, T. Matsuno, K. Kuroda, A. Shimojima
Utilization of cage germoxanes as templates for tuning pore characteristics of siloxane-based materials
Chem. Lett., 53 (2024) , upae025.

M. Kikuchi, T. Hayashi, T. Matsuno, K. Kuroda, A. Shimojima
Direct cross-linking of silyl-functionalized cage siloxanes via nonhydrolytic siloxane bond formation for preparing nanoporous materials

Dalton Trans., 53 (2024) , 6256-6263.
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J- Li, W.Xia, Y. Guo, R. Qi,X. Xu, D. Jiang, T. Wang, Y. Sugahara, ]. He and Y. Yamauchi
Surface Curvature Effect on Single-Atom Sites for the Oxygen Reduction Reaction: A Model of Mesoporous MOF-Derived Carbon
Chem. Eng. ]., 477 (2023), 146841

R. Guégan, X. Cheng, X. Huang, Z. Némeckovd, M. Kubéfiovd, J. Zelenka, T. Ruml, F. Grasset, Y. Sugahara, K. Lang and K. Kirakei
Graphene Oxide Sheets Decorated with Octahedral Molybdenum Cluster Complexes for Enhanced Photoinactivation of
Staphylococcus aureus

Inorg. Chem., 62 (2023), 14243-14251

F. Xian, L. Jia, Y. Sugahara, Y. Yamauchi, T. Sasaki and R. Ma

Achieving High Ton Flux and Asymmetric Transport in Nanofluidic Membranes Reconstructed from Layered Double Hydroxide
Nanosheets

Chem. Eng. J.,471 (2023), 144703

L.Jia L, H. Xue, F. Xian, Y. Sugahara, N. Sakai, J. Nan, Y. Yamauchi, T. Sasaki and R. Ma

Porous and Partially Dehydrogenated Fez+—Containing Iron Oxyhydroxide Nanosheets for Efficient Electrochemical Nitrogen
Reduction Reaction (ENRR)

Small, (2023), 2303221

M. Dy, Y. Asakura, T. Kamibe, Y. Yamauchi and Y. Sugahara
Synthesis of a Hybrid Composed of Anisotropic Niobate Layers Modified with MoC Nanoparticles
Chem. - Eur. ], 29 (2023), €202300218
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Preparation of Janus Nanosheets Bearing an Inorganic Framework and Their Functions
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M. Shiinoki, A. Hirata, S. Suzuki
Molecular Dynamics Simulation of Diffusion Behavior in Liquid Sn and Pb
Metallurgical and Materials Transactions B, 55 (2024), 278-286

H. Maezawa, C. Tabata, Y. Takata, ]. Uzuhashi, T. Ohkubo, T. Yokokawa, H. Harada, K. Kawagishi, S. Suzuki

Improvement of Oxidation Resistance for Ni-Base Single Crystal Superalloy TMS-238 by Suppression of Sb Segregation at Oxide/
Substrate Interface Using CaO

Metallurgical and Materials Transactions B, 55 (2024), 183-194




C.Tabata, T. Osada, T. Yokokawa, A. Ikeda, K. Kawagishi, S. Suzuki
Effect of Solution Heat-Treatment on the Oxidation Resistance of Ni-Base Single-Crystal Superalloy
Metallurgical and Materials Transactions A, 12 (2023), 4825-4833

T. Ogura, Y. Wakai, S. Nakano, N. Sato, S. Kajino, S. Suzuki
Transition mechanism of melt depth in vacuum during laser powder bed fusion using in-situ X-ray and thermal imaging
Progress in Additive Manufacturing, 8 (2023), 1687-1699

S.Takamatsu, T. Arai, A. Sayama, S. Suzuki
Characteristics of Pore Morphology in Aluminum Alloy Foams Fabricated by Semi-Solid Route among Multiple Experimental Runs
Metals 13 (2023),1654: 1-16

C. Tabata, K. Kawagishi, T. Yokokawa, J. Uzuhashi, T. Ohkubo, H. Harada, S. Suzuki
Effect of Ca Addition on the Oxidation Resistance of Ni-Al Alloy
Metallurgical and Materials Transactions A, 54 (2023), 1937-1945

D. Ichikawa, M. Sawada, S. Suzuki
The Compression Angle Dependence of the Strength of Porous Metals with Regularly Aligned Directional Pores
Materials Transactions, 64 (2023), 2471-2480

M. Sawada, S. Suzuki
Prediction of Macroscopic Deformation Bands in Porous Metals with Unidirectional Through-Pores
Advanced Engineering Materials, (2023) online available, DOI: 10.1002/adem.202301001.

C. Hanada, H. Aoki, Y. Ueda, K. Kadoi, Y. Mabuchi, K. Yoneda, M. Yamada, H. Sato, Y. Watanabe, Y. Harada, S. Ozawa, S. Nakano,
C. Koyama, H. Oda, T. Ishikawa, Y. Watanabe, T. Shimaoka, and S. Suzuki

Suppression of Bubble Formation in Levitated Molten Samples of Ti6Al4V with TiC for Hetero-3D at the International Space
Station (ISS)

Int. J. Microgravity Sci. Appl., 40 (2023) 400301.

Y. Kobayashi, M. Shiinoki, S. Kato, T. Masaki, S. Suzuki
Elimination of Systematic Error in Diffusion Measurement Using In-situ X-ray Fluorescence Analysis for Liquid Alloys
Int. J. Microgravity Sci. Appl., 40 (2023) 400403.
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K. Kang, S. Kakihara, T. Higo, H. Sampei, K. Saegusa, Y. Sekine*
Equilibrium unconstrained low-temperature CO, conversion on doped gallium oxides by chemical looping
Chemical Communications, 59 (2023),11061-11064.

R.Maeda, H. Sampei, R. Nakayama, T. Higo, Y. Koshizuka, Y. Bando, T. Komanoya, Y. Nakahara, Y. Sekine*
Effect of CeO, support structure on the catalytic performance of ammonia synthesis in an electric field at low temperatures
RSC Advances, 14 (2024),9869-9877.

C. Chou, A.-W. Sakti, Y. Tsuchiya, Y. Sekine, H. Nakai

Density-Functional Tight-Binding Molecular Dynamics Study on Fixation Reaction of CO, to Styrene Oxide Catalyzed by Mg-
MOF-74 Metal-Organic Framework

Chemistry Letters,53 (1) (2024),upae004.

A. Shigemoto, Y. Inoda, C. Ukai, T. Higo, K. Oka, Y. Sekine*
Electric field-assisted NSR process for lean NO, reduction at low temperatures
Chemical Communications, 60 (2024),1563-1566.

MR CTFH KGE

M. Shiga, A. Hirata, Y. Onodera, and H. Masai
Ring-originated anisotropy of local structural ordering in amorphous and crystalline silicon dioxide
Commun. Mater. 4,91 (2023).

M. Shiinoki, A. Hirata, and S. Suzuki
Molecular Dynamics Simulation of Diffusion Behavior in Liquid Sn and Pb
Metall. Mater. Trans. B, https://doi.org/10.1007/s11663-023-02957-4 (2023).




H. Naganuma, M. Uemoto, H. Adachi, H. Shinya, I. Mochizuki, M. Kobayashi, A. Hirata, B. Dlubak, T. Ono, P. Seneor, J. Robertson,
and K. Amemiya

Twist p, Orbital and Spin Moment of the Wavy-Graphene/L1-FePd Moire Interface

J. Phys. Chem. C 127, 11481 (2023).

A. Hirata
Angstrom-Beam Electron Diffraction Technique for Amorphous Materials
In: K. Hayashi (eds) Hyperordered Structures in Materials. The Materials Research Society Series. Springer, Singapore (2024).

A. Hirata, S. Sato, M. Shiga, Y. Onodera, K. Kimoto, and S. Kohara
Direct observation of the atomic density fluctuation originating from the first sharp diffraction peak in SiO, glass

NPG Asia Materials (in press).

S. Kudo and A. Hirata
Atomic Environment of Pt in Quasicrystal-Forming Zr;iCuyPt; Metallic Glass
Mater. Trans. (in press).

S.Y.Zha and A. Hirata
Local Structural Changes During Glass Formation in Zrg,Ptyy Alloys
ATP Conference Proceedings (in press).
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M. Tazuke, T. Miyakoshi, A. Hosoi, K. Michishio, N. Oshima, H. Kawada

Evaluation of very high-cycle fatigue properties and fatigue limit of 90° unidirectional CFRP laminates and free volume
measurement by positron microscopy

Mechanical Engineering Journal, Mechanical Engineering Journal, 10 (2023), 23-00089.

Y. Nishi, S. Itoh, A. Hosoi, H. Kawada

Stress and energy release rate analysis of cross-ply carbon fiber reinforced plastic laminate with transverse cracks subjected to
ultrasonic vibration using a variational approach

Advanced Composites Materials, 2024, accepted.
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K-H. Sano, Y. Ono, R. Tobinaga, Y. Imamura, Y. Hayashi, and T. Yanagitani
“Atmospheric gas-phase catalyst etching of SiO2 for deep microfabrication using HF gas and patterned photoresist”
ACS Appl. Mater. Interfaces, (2024).

J. Jia, D. Kishi, N. Bai, T. Okajima, F. Lesari, T. Yanagitani
“Enhanced electromechanical coupling from cation local structures in (Mg, Zn) O”
Phys. Rev. B, vol. 109, 134101, (2024) .

S.Tokai, T. Yanagitani
“Full-epitaxial ScAIN and MgZnO solidly mounted resonators based on epitaxial acoustic Bragg reflector”
Appl. Phys. Lett. vol.124 082901, (2024).

S.Tokai, T. Yanagitani
“Epitaxial ZnO piezoelectric layer on SiO2/Mo solidly mounted resonator fabricated using epitaxial Au sacrificial layer”
Appl. Phys. Express, vol. 17,025501, (2024).

K. Shiraiwa, T. Yanagitani
“Bragg reflector type shear mode BAW transformer based on c-axis zig-zag ScAIN multilayer for rectifying antenna”
IEEE Sens. Lett. 7 (11) 2504404, (2023).

Y. Koike, Y. Sato, T. Yanagitani
“GHz fingerprint acoustic imaging by mechanically scanning a soft conductive probe on epitaxial PbTiO3 films”
IEEE Sens. Lett. 7 (10) 2504004, (2023).




T. Tominaga, S. Takayanagi, and T. Yanagitani
“Theoretical investigation of Rayleigh surface acoustic wave propagation characteristics in c-axis-zigzag ScAIN film/silicon substrate
structure”

J. Appl. Phys., vol. 133, no. 20, pp. 204502, (2023).
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T. Takaya, S. Kuwaba, S. Tsujimura, K. Yamaguchi and C. Tokoro
Chemical speciation changes of an all-solid-state lithium-ion battery caused by roasting determined by sequential acid leaching
Waste Manag., 166 (2023),122-132

T. Murata and K. Yamaguchi
Effects of SiO, and CaO on Distributions of Platinum Group Metals Between Cu-CuQy 5 and Pb-PbO-Based Slags at 1523 K
Metal. Mater. Trans. B, 54 (2023), 2360-2369

T. Murata, Y. Takahashi and K. Yamaguchi
Investigating the Phase Diagram of SiO,-CaO-CrO;, System to Evaluate Distribution of Platinum between Slag and Molten Copper
Mater. Trans., 64 (2023), 555-563

T. Murata and K. Yamaguchi
Distribution behavior of platinum group metals between liquid metal and molten slag in the Cu-Cu,O and Pb-PbO systems at 1523 K
Proc. of Europ. Metal. Conference, EMC2023, 2 (2023), 927-937
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Z.Umar, O. Khyzhun, T. Yamamoto, P. Bragiel

Ab initio calculations of two-site occupation for substituting ions in MgTa,Oy: cet phosphor: The geometric and electronic
structures and optical transition energies

Opt. Mater. 140 (2024) 115057

K. Midorikawa, S. Hiromoto, T. Yamamoto
Carbonate content control in carbonate apatite coatings of biodegradable magnesium

Ceram. Int. 50 (2024) 6784-6792

Z.Umar, M. S. Kurboniyon, O. Khyzhun, T. Yamamoto, C.-G. Ma, M. G. Brik, M.. Piasecki

First-Principles Calculations of the Electronic Structure and Mechanical Properties of Non-Doped and cret -Doped K,LiAlF;
Under Pressure

J. Lumin. 266 (2024) 120278

N. H. Chau, G. Sato, K. Utsugi, T. Yamamoto

A New Data Transformation and Resampling Approach for Prediction of Yield Strength of High-Entropy Alloys

Proceedings of 15" Asian Conference of Intelligent Information and Database Systems, ACIIDS 2023. Lecture Notes in Computer
Science, vol 13996. Springer, Singapore

M. S. Kurboniyon, B. Lou, U. Zafari, F. Rahimi, A. M. Srivastava, T. Yamamoto, M. G. Brik, C-G. Ma
First-principles study of geometric and electronic structures, and optical transition energies of Mn*" impurity ions: K,SiF; as a prototype
J. Lumin. 263 (2023) 120103

T. Yamamoto, R. Oonaga, H. C. Nguyen, V. H. Vuong, A. T. Nguyen, D. T. Bui, N. N. Hoang, N. D. Nguyen
First-principles investigation of divalent ion sensing with cesium lead trihalides

Opt. Mater.: X 19 (2023) 100253
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Y. Nagata, K. Kato, T. Shishido, A. Tsuchiya, S. Kitaoka, N. Oshiro, N. Nishi, N. Nonaka, T. Koike, T. Oike, K. Hayashi, H. Kambe, T.
Okane, K. F. Muhammad, & M. Yoshida

Development of High-Ductility and Low-Hot-Tearing-Susceptibility Non-heat Treatment Al-Mg-Mn-Based Die Casting Alloy
for Automotive Structural Parts

2024 1 H,In: International Journal of Metalcasting. 18, 1, p. 46-59, 14p.




Y. Okimura, R. Imamura, K. Shimo, T. Hanai, Y. Kato, K. Hashimoto, M. K. Faiz, T. Okane, T. Miyashita, & M. Yoshida
Experimental Construction and Validation of Revised Drucker—Prager Model Using Finite Element Method for Moisture
Condensation Zone in Bentonite-Bonded Silica Sand

2024, (Accepted/In press) In: Journal of Materials Engineering and Performance.
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2023, In: #4873, 9, p.447-454, 8p.
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2023, In: #4&H73, 7, p.315-321, Tp.

Y. Okimura, Y. Kato, H. Makino, K. Hashimoto, Y. Maeda, T. Okane, M. K. Faiz, H. Komine, T. Miyashita, & M. Yoshida
Proposition of new yield criterion for green sand mold and its experimental validation by FEM stress analysis of triaxial compression test
2023 9 H,In: Journal of Materials Processing Technology. 318, 118020.
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Tensile strength of composites films made of graphene exfoliated by roll milling
Carbon 2023,2023.7. 18.

Preparation of high aspect ratio graphene using bead milling and its application as nanofiller in epoxy resin
Carbon 2023,2023.7. 18.

The influence of transducer frequency on ultrasonic pitch-cach measurement of fiber reinforced plastic
23th International Conference on Composite Materials, 2023. 8. 1.

TO—) VI NIZE DHEEL72GNP 2 W/ B Y — v 7 4 Vv A O
HARM BRI 4 20234F FE22AT i k4%, 2023.5.18.

E—ZAINVEHWEAT I MEMGNP OIER E ZRF IVBIE~D 7 45— L TOFIH
HARM BRI 20234F FE22AT i k4%, 2023.5.18.

7572y EEIREF I TDT ST 2 OHE
IRF VRIS AE46lI AR, 2023.8. 3.
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#6818 FRP CON-EX 2023, 2023. 10. 26.
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$E15m H ABAH R4, 2024.3.13.
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Electronic Component Mounting with Liquid Metal for Highly Stretchable Electronic Devices
The 37th IEEE International Conference on Micro Electro Mechanical Systems (MEMS2024), January 21-25, 2024, —#%

Output Characteristics on Kirigami Thermoelectric Generator by Three-Dimensional Deformation and Geometric Shapes
Proceedings of the 22nd International Conference on Solid-State Sensors, Actuators and Microsystems (Transducers2023), June 25-
29,2023, —fi%

PEIRZERERE TV (TLM) 3: % H W 72 2GR 8K o FE il I H o ks 3 i 8
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M. Okubo
MXenes for Solid-State Electrochemical Energy Storage
MRS fall meeting, Boston, 11/27,2023 (Invited).

M. Okubo
MXene/Solid Electrolyte Interface for Charge Storage
2023 ICGET-TW, Taipei, 10/27, 2023 (Invited).

M. Okubo

Development of electrode materials for aqueous batteries

74th Annual Meeting of the International Society of Electrochemistry, Lyon, 9/7, 2023 (Invited).
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2023/EALF S BKFERE, UMK 911, 2023.

K. Kawai, X. M. Shi, N. Takenaka, J. Jang, B. Mortemard de Boisse, A. Tsuchimoto, D. Asakura, J. Kikkawa, M. Nakayama, M.
Okubo, A. Yamada

Peroxide Formation for Voltage Hysteresis in O2-Type Lithium-Rich Layered Oxides

243rd ECS Meeting, Boston, 5/29, 2023.
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Metal-insulator transition and negative magnetoresistance in Baz_ Eu Nb;O,5
TJK21 (the 21st Taiwan-Japan-Korea Symposium on Strongly Correlated Electron Systems)
2023.4.6 Invited

Magnetotransport properties of Bag_ R, Ta;O1; (R = rare earth)
TJK21 (the 21st Taiwan-Japan-Korea Symposium on Strongly Correlated Electron Systems)
2023.4.6 general

Metal-insulator transition and large negative magnetoresistance in Ba;_ Eu Nb;O;

SOLC23 (Sapienza-Japan research collaboration meeting Spin-Orbital-Lattice correlations induced phenomena in emerging
materials 2023)

2023.7.3 Invited

Novel aspects of orbital ordering in Ba-V-O with V triangular lattice
ISNTE-4 (4th International Symposium on Negative Thermal Expansion and Related Materials)
2023.7.7 Invited

Orbital-ordered phase and nematic phase in spinel vanadates
QLC2023 (International Conference on Quantum Liquid Crystals 2023)
2023.8.10 general

itk — SRR 2R T TR0, ONFES 1 F 3 7 X
HAM B4y SE78II4E IR K&, 2023.9.16, —fi%

La;Mo,_ . T.O5 (T=Mn, Fe, Co) IZBIJ % X ¥ HiBOAT -5 14 F3I 7 R
HARWA 2 E78MI4AERAS, 2023.9.17, —#k

BagwaTasols@%‘fi k %&%4%‘:1\%
HAWM 2 HT8IMAERRS, 2023.9.18, —i#%

Ba;_ Eu,Ta;0,512 B 2 @@ iltis stz & A Ot
HAM B BT84 %, 2023.9.18, —fi




Slow dynamics in strongly correlated electron systems
JKT22 (the 22nd Japan-Korea-Taiwan Symposium on Strongly Correlated Electron Systems)
2024.3.15 Invited

Photounduced dynamics of the insulator-metal transition in Ti,0,
JKT22 (the 22nd Japan-Korea-Taiwan Symposium on Strongly Correlated Electron Systems)
2024.3.15 general

Magnetotoransport properties of Bas_ R, Ta;0,5 (R =rare earth)
JKT22 (the 22nd Japan-Korea-Taiwan Symposium on Strongly Correlated Electron Systems)
2024.3.15 general

WrgEH W B2

Evaluation of fatigue properties of CFRF and experimental elucidation of damage growth mechanism
13th International Fatigue Congress 2023. 11. 6, —#%

Fatigue damage growth behavior of quasi-isotropic CFRP laminates by ultrasonic fatigue easting
The Advanced Technology in Experimental Mechanics and International DIC Society Joint Conference 2023, 2023. 10.9, —f#i%

Effect of surface pretreatment on Interlaminar fracture toughness of dissimilar bonding of CF/PEEK laminates and aluminum alloys

The 2nd Japan-China-Korea Joint Symposium on Composite Materials, 2023. 10. 6, —f&

Effect of span/thickness ratio on fatigue properties of thick quasi-isotropic CFRP laminates subjected to three-point bending loading
43rd Rise International Symposium on Materials Science, 2023. 9. 4, —f&

Evaluations of SiC/SiC composites fabricated by film boiling method with temperature rise/fall cycles
11th International Conference on High Temperature Ceramic Matrix Composites, 2023. 8. 27, —f&

Giga-cycle fatigue properties of transverse crack initiation in cross-ply CFRP laminates using ultrasonic fatigue testing
the 38th Conference and 31st Symposium of the International Committee on Aeronautical Fatigue and Structural Integrity, 2023. 6.
26, —fi%

Evaluation of transverse crack initiation in CFRP laminates under very-high cycle fatigue

The 9th International Conference on Fatigue of Composites, 2023. 6. 23, —#Z

Very high cycle axial fatigue property of CFRP laminates evaluated by using ultrasonic fatigue testing machine
The 9th International Conference on Fatigue of Composites, 2023. 6. 23, —f&

Investigation of densification treatment method for strengthening dry-spun CNT yarns
Leading Edge Manufacturing / Materials & Processing, 2023. 6. 12, —fi&

Effect of CNTs deposited onto carbon fibers by new coating method on the mechanical properties of CNT/CF composites
Leading Edge Manufacturing / Materials & Processing, 2023. 6. 12, —#i%

Evaluation of the effect of silane coupling treatment on the bond strength of aluminum alloy and CF/PEEK laminates
Leading Edge Manufacturing / Materials & Processing, 2023.6.12, —fi%

CFRPFABLAE RSB LB E B 57 7 BRIZ 35 1) B F CIEBA D 528 ) UF Shear-lag ST 2 JH 724545558 g 0> 7 B 5T ifl
150 H A &M B2 JCCM-15), 2024.3.13, —fi%

W72 T & % CNT/CF #a it 2 v 72 CFRP O3 57 R PRI
51500 H A A M B2k JCCM-15), 2024.3.13, —f#ik

B 72 OB X 5 CNT/CEFRP O L i B
551508 H A AR JCCM-15), 2024.3.13, —f#i%

Jie FkHETRIL PEEK B IR H 2 Tl V723851 7 — € Ve ydilsz /8 v FE8EM o i
$E150E A AR AWM F &3 JCCM-15), 2024.3.13, —#%

JE e 1 TR S M~ N ) v 2 A %A 5 SiC/SICHE AR OBz E)
150 H ABA M k453 JCCM-15), 2024.3.13, —f%

HATIZRERRIC X 0BG S 72wz 50 % SiC e O BBk A HFE
H150 H A F FHexik (JCCM-15), 2024.3.13, —i#%




GTENFERC & B EEECNT R OMETRB A /= X 4
15 H ABAM kL4 JCCM-15), 2024.3.13, —f%

T =T A4 L CF/PEEKFEEM OB EIREIIKIZT S T v v 7)) ¥ F LB O 5285 Al
HARBEM 2 BIREEE B30 s - afmis, 2024.3.13, —f%

AR 7 L OV ZEBEIING & 2 2 SRV & G 0957 & RisH
HARBEM A BISRSCER S830ME % - Rl sy, 2024.3.13, —#&

HHRAARZ 2 —F VA v b7 — 712X % DIC T A55Ai & Fv 72 AFRP 0955 5 fr 1l
HABEM A BISHR 5830M e % - Wiiisx, 2024.3.13, —#&

3 R MNTYE ST BRI B 1T 2 JE LSS T CFRP AR AR 0 Bl S I O 445538 J o> BFAll
HABS -2 ISR AE30MIHe & - MRS, 2024.3.13, —fk

TR F DRI O 7 TR TR N OYH AR 22 B AL O Bl
HABS -2 BIRCEER 48300 & - MRS, 2024.3.13, —f&

NA Ty FIREERA Y 2 7 & % Hv 72 CFRF O 57 55 0 28R 14 54l
AR BB 45300IH 4 - sy, 2024.3.13, —#%

TN O SR 57k BR 2 B 1) B CFRP LA RR A D957 75 R IE LS I 03§ Rk J5E o o 3
68th FRP CON-EX 2023, 2023.10.26, —fi%

BB TREING X % B SRV & S 097 & ZiGH
HARBEI A2 BRA R - BRI TERM SE30MIBRMRS HE - BRI TR &, 2023.9.27, —i#%

NHZEZ
[ b % Mtle %8 2 B M FHIEIL S D]
FAEBAMITE & OkZLIETR), 20234E10H, HRFFaEH

frgER JINEHE &

H. Kawarada

“Diamond Field Effect Transistors for Power and High Frequency Application”

Academy of Innovative Semiconductor and Sustainable Manufacturing, National Cheng Kung University (37 K5, Tainan
City, Taiwan, Mar. 1, 2024 (Invited)

H. Kawarada, K. Ota, Y. Fu, K. Narita, X. Zhu, A. Hiraiwa, T. Fujishima
“Oxidized Silicon Terminated Diamond p-MOSFETs with Channel Mobility > 150 cm2V-1s-1 and |[VTH | > 3V Normally-off

for Complementary Power Circuits”

2023 IEDM San Francisco, USA, Dec. 9-Dec. 13, 2023 (Oral, Dec. 12, 2023)

K. Narita, K. Ota, Y. Fu, C. Wakabayashi, A. Hiraiwa, T. Fujishima, H. Kawarada

“Normally-Off Vertical Diamond MOSFETs with Drain Current Density Over 200 mA/mm using Oxidized Si Terminated
Diamond Channel Formed by Si Molecular Beam Deposition Approaches”

2023 Virtual MRS Fall Meeting & Exhibit, Dec. 5-7, 2023 (Poster, Dec. 7, 2023)

X. Jia, K. Narita, K. Ota, A. Takahashi, R. Yamamoto, A. Hiraiwa, T. Fujishima, H. Kawarada
“Reliable Formation of Diamond p-type Channel by Additional Negative Ions Formed from Corona Discharge”
2023 Virtual MRS Fall Meeting & Exhibit, Dec. 5-7, 2023 (Poster, Dec. 7, 2023)

Y. Hashimoto, C. Wakabayashi, Y. Takahashi, Y. Takano, M. Tachiki, S. Ooi, H. Kawarada

“Reduction of Etching Damage and SQUID Operation of Single-Crystalline Diamond Josephson Junctions by Ridge Conduction
Structure”

2023 MRS Fall Meeting & Exhibit, Boston, USA, Nov. 26-Dec. 1, 2023 (Oral, Nov. 27, 2023)

Y. Chou, F. Asai, K. Ota, A. Hiraiwa, Y. Nishibayashi, H. Kawarada
“MOSFETs on (111) Highly Oriented Polycrystalline 1-Inch Diamond Substrate”
2023 MRS Fall Meeting & Exhibit, Boston, USA, Nov. 26-Dec. 1, 2023 (Oral, Nov. 28 2023)

Y. Asano, K. Hayasaka, M. Ueda, K. Kimura, T. Tanii, S. Onoda, S. Enomoto, H. Kawarada

“The Highest Concentration NV Ensembles Formed by Heavily Nitrogen-Doping CVD System with Plasma Confinement and
High Density Vacancy Formation by Focused Electron Beam Irradiation”

2023 MRS Fall Meeting & Exhibit, Boston, USA, Nov. 27-Dec. 1, 2023 (Oral, Nov. 30 2023)




K. Masadome, H. Sato, R. Nomoto, Y. Chang, H. Kawarada

“Propagation of Potentiometric Signals Based on Electric Conduction of Sea Water”

2023 TIEEE International Symposium on Antennas and Propagation, (ISAP 2023) Kuala Lumpur, Malaysia, Oct. 30-Nov. 2, 2023
(Oral, Nov. 1, 2023)

M. Ueda, Y. Asano, K. Abe, Y. Sato, S. Takeuchi, H. Kawarada

“Fabrication of NV Center by Chamber Flame Synthesis”

3rd International Symposium on Design & Engineering by Joint Inverse Innovation for Materials Architecture (DEJI'MA 2023),
International Conference Center — Waseda University, Tokyo, Japan, Oct. 20, 2023 (Poster)

C. Wakabayashi, Y. Hashimoto, M. Takeuchi, S. Ooi, M. Tachiki, Y. Takano, H. Kawarada

“Supercurrent modulation in superconducting boron-doped diamond thin films by field effect”

3rd International Symposium on Design & Engineering by Joint Inverse Innovation for Materials Architecture (DEJPMA 2023),
International Conference Center — Waseda University, Tokyo, Japan, Oct. 20, 2023 (Poster)

R. Nomoto, H. Sato, Y. H. Chang, H. Kawarada

“Realization of multi-sensing using multiple ion-sensitive FETs by common gate method”

3rd International Symposium on Design & Engineering by Joint Inverse Innovation for Materials Architecture (DEJ'MA 2023),
International Conference Center — Waseda University, Tokyo, Japan, Oct. 20, 2023 (Poster)

A.Takahashi, M. Arai, F. Asai, Y. Suzuki, A Hiraiwa, H. Kawarada

“Improved Characteristics of 2DHG Diamond MOSFETs in Gate Width Expansion with Introduction of Multi-Finger Structure”
3rd International Symposium on Design & Engineering by Joint Inverse Innovation for Materials Architecture (DEJPMA 2023),
International Conference Center — Waseda University, Tokyo, Japan, Oct. 20, 2023 (Poster)

K. Masadome, H. Sato, R. Nomoto, Y. H. Chang, H. Kawarada

“Principle of underwater wireless communication in seawater utilizing potentiometric signals and achievement of 10 Mbps”

3rd International Symposium on Design & Engineering by Joint Inverse Innovation for Materials Architecture (DEJI'MA 2023),
International Conference Center — Waseda University, Tokyo, Japan, Oct. 20, 2023 (Poster)

H. Kawarada

“Diamond p-FETs platform for wide bandgap n-FET"

3rd International Conference on Semiconductor Materials and Technology (ICOSEMT 2023), Penang, Malaysia, Sept. 18-19, 2023
(Keynote Speech, Sept. 18, 2023)

X. Jia, Y. Suzuki, S. Deguchi, F. Asai, A. Takahashi, A. Hiraiwa, J. Kaneko, H. Kawarada
“Radiation Effects on 2DHG Diamond MOSFETs with Boron-doped Source and Drain Layers”
2023 International Conference on Solid State Devices and Materials, Nagoya, Japan, Sept. 5-8, 2023 (Oral, Sept. 8, 2023)

K. Narita, K. Ota, Y. Fu, C. Wakabayashi, A. Hiraiwa, H. Kawarada

“Normally-Off Operation in Vertical Diamond MOSFETs Using Oxidized Si Termination Diamond Channel Formed by Si
Molecular Beam Deposition Approaches”

2023 International Conference on Solid State Devices and Materials, Nagoya, Japan, Sept. 5-8,2023 (Oral, Sept. 8, 2023)

Y. Asano, K. Hayasaka, M. Ueda, K. Kimura, T. Tanii, S. Onoda, S. Enomoto, H. Kawarada
“The high concentration NV ensemble formed from heavily nitrogen-doped CVD diamond with high quality”
2023 International Conference on Solid State Devices and Materials, Nagoya, Japan, Sept. 5-8, 2023 (Oral, Sept. 6,2023)

H. Kawarada

“C-Si-O diamond FET with best normally off operation due to low surface state density”

The 73rd Diamond Research Conference, University of Warwick, Warwick, UK, July. 10-13, 2023 (Invited, Keynote Speech, July. 11,
2023)
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“ODHG % Hl\ 7254 ¥ & ¥ K87 — &9k FET OB s kin”
T4 KXy v FPEARES BI2T5ES, KR, 20234 7 H21H (IRfF#E)
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(RO o), 20234E 5 A25H (088, 202345 H25H)

WFFER /R IEA

P. Gunwook, P.Juhyeon, /MAIEF]
GaTe 3R % 72 n A #0512 & 5 AgGaTe2 Kyt D 1ER
16a-D221-2, HT0MIS IR HRFEEME s (RRRS2) 20234 3 HI5H~18H

& A, TP, BAEK NBBEAN AMKIEM
BRI DI & % MBE B SnTe N o0 f Sk & ZEHIRIE O U
16a-D221-3, SE70NS WS HFRAMEES (RARY) 20234 3 J15H~18H

G. Park, A. Hamano, J. Park, and M. Kobayashi
Fabrication of AgGaTe, Solar Cells Using GaTe powder to Suppress, Mo-Te Compounds Formation Near the Electrode Layer
[FrC2-5] Compound Semiconductor Week 2023 (CSW 2023) May 29 to June 2, 2023 at Ramada Plaza Hotel Jeju, Jeju, Korea

M. Kobayashi and S. Nan
MBE growth of SnTe films on GaAs substrates with ZnTe buffer layers
The International Conference on Crystal Growth and Epitaxy-ICCGE-20, July 30-August 4, 2023, Poster presentation-110, Naples Italy

M. Kobayashi and S. Nan

Orientation Control of MBE Grown SnTe Layers on GaAs Substrates

QT04.07 (oral), QT04.08 (poster), 2023 Fall Meeting & Exhibit of Materials Research Society, Boston, MA, Nov. 27th — Dec. 2nd,
2023

WER TS %

Controlled Assembly of Building Blocks for the Design of Siloxane-based Nanomaterials
2023 International Conference on Advanced Nano-Micro Materials, 2023. 5. 15, 3¢

Preparation of Siloxane-Based Elastomers Using Mesoporous Silica Nanoparticles as Cross-Linkers
2023 International Conference on Advanced Nano-Micro Materials, 2023. 5. 15, —#%

Self-healing Lamellar Organosiloxane-Block Copolymer Thin Films
2023 International Conference on Advanced Nano-Micro Materials, 2023. 5. 15, —#%

Hydrothermal Synthesis of Iron containing Mesoporous Zeolites Using Ordered Nanoporous Iron Oxides as a Template
2023 International Conference on Advanced Nano-Micro Materials, 2023. 5. 15, —#%

Design of Nanostructured Organosiloxane-based Materials with Dynamic Functions

10th EUROPEAN SILICON DAYS, 2023.7. 11, ¢

Preparation of porous networks by cross-linking cage siloxane with Al species

10th EUROPEAN SILICON DAYS, 2023.7. 11, —fi%

Preparation of Cage Germoxane—Cage Siloxane Composites and Selective Removal of Cage Germoxane Units

10th EUROPEAN SILICON DAYS, 2023.7. 11, —fi%




AVR=FAVY) I F IR T THEEEINT ) I—=V 2T A b —DfER
HARYV IV = 7Fvegss gE21hEams, 2023.7.13, —#k
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WM Z A5 2 7 TR a x4 v &2 HnizT /) LIUEORESE
HARVIV -7 ve §21HE S, 2023.7.13, —#%

2aF U RMEOGTF~F 7 L AOVREE T & AT
HAEYVNV =V ipey 210EEe, 2023.7.14, #8fF

Ordered Assembly of Cage-like Building Blocks for the Creation of Siloxane-based Nanomaterials
The 4th International Conference on Nanomaterials for Health, Energy and the Environment (ICNM2023), 2023. 8. 28, #i##

Synthesis of Mesoporous Zeolite inside Three-Dimensionally Ordered Nanoporous Cobalt Oxides
The 4th International Conference on NanoMaterials for Health, Energy and the Environment (ICNM2023), 2023. 8. 28, 81

Self-Healable polysiloxane-based elastomers cross-linked by fluoride-encapsulated cage germoxanes

The 4th International Conference on NanoMaterials for Health, Energy and the Environment (ICNM2023), 2023. 8. 31, —#i%

Preparation of titania aerogel and nanosized zeolite composites
The 4th International Conference on NanoMaterials for Health, Energy and the Environment (ICNM2023), 2023. 8. 31, —#i%
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Ti-O-Tifi&x2 AT 2T 5 7 v a ¥4 v RALAEW ORERE & Mtk
132 R T2, 2023.9.14, —fi%

ATIERAIEIEN S Y aF v R s R o
Er2m S TR A, 2023.9.26, $ALE

Nanoporous Aluminosilicates from Siloxane-based Molecular Building Blocks

8th International Sol-Gel Society Workshop SUSGEM 2023, 2023. 10. 3, —#&

Synthesis of Sn-incorporated Layered Silicates as Lewis Acid Catalysts
8th International Sol-Gel Society Workshop SUSGEM 2023, 2023. 10. 3, —#%

Ti-O-Tifi &2 35 F 5 7 v a ¥4 v RMEAW O & Mtk
510181 ZATKEN Festa, 2023.10.5, —fi%

N2 T 20T axH 2 E VT4 v Tay 7L Uizt ) S IR0 L%
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TR MY VR 2 FF FH 2RO GRS & B A V2L
Tl 4 FALFMA Y YR Y Y A, 2023.11.10, —fi%

WEHRRFA I r— 2 LT vy 7ay 7 LTHW T 2 Uk
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TRV E R 2 ORI X 5 WAL 7)) v PR o/FR
SEA2M AR SRR &, 2023.11.16, —fi%

AVER—=FARERET VI BLOAVR=FZAEXF I FDEK
30 A T A MRS FES, 2023.12.1, —f%

F 7 H{LVEBALBNTOBEHE AV R—F AEXF 514 FOHIK
EME A T A MRS, 2023.12.1, —f%

Je IR A BRZEI SIOH F~ SnAB4iIC X 2 BEAZANEIH Sn A T DFEE
ML A 7 4 MFsEFER S, 2023.12.1, —f%

Design of Organosiloxane-based Materials with Unique Properties through Precise Structural Control
International Sol-Gel Society (ISGS) eSeminar, 2024. 2. 28, #31#

HHIOFH Y RITA NI =D D45 X VEIROER L F ) kT4~ O F)
HARY S I v 7 AHE 202445464y, 2024.3.14, —H%

F 7 I =F TR F 7 A NOWUNEITEIN & 2 B EGEo 3E 8]
HEY I I v 7 A4 20244F4F4%, 2024.3.15, —f%

WEEF ) Y= EREVTF g vy Tay 7k Lt 2 ko
HARtY S I v 7 24 20244454, 2024.3.15, —fi%

Synthesis of Porous Catalysts by Condensation Reaction of Silanol-modified Cage Siloxanes with Metal Species
HALHF S HWIAEFFER, 2024.3.18, —ik

A (MY PFRT ) N) XY ONKGIF - HEICE D15 5N FHEER S 0 F39 2ok ) I — Okl )
HALH%S  HIAEFFER, 2024.3.18, —ik

TIVFENT VR LEZETLTNVIAF Y YT V2 VAR 039 2R 2 R R o /E L
HAILY: S B104EFF 4%, 2024.3.20, —#%

Wi7EE HE #®Z

Development of surface modification processes for niobate nanosheets and their possible applications as functional materials

REAKR A, 2023.5.17, AKHHREH

Liquid-liquid phase separation of graphene oxide nanosheet dispersions induced by complexation with Pluronic block polymers

B ARGERS 2023 EFEFRE CEI31HGEHEKZ), 2023.6.6, —#

A== F X N S RO Z BIF L2 RTHMBIL 7 57 = ¥ EBMER Y R=FAA =RV IZL 2T I NAT
PN
Reduced graphene oxide-Ordered mesoporous carbon nano-hybrids for the application to electrode of supercapacitor

B ARG ER S 20234 EHEF RS CE131HE#HH K %), 2023.6.6, —#k




Sol-gel chemistry of alkoxysilanes: characteristics and contribution to materials chemistry development
Balard Chemistry Conferences 2023. 6. 15, Invited

PR OFE (R AR B O LR A L AR 2 Hiig)
MRIESATEIE 4, online, 2023.8.4, KHHEH

RYRXF 7Y IVEBAF VA THIEBH L72Y X AF ) ¥ — b OFER & Z Ol
ARtT I v 7 AthE H36MBTES VRV 4, 2023.9.7, —#

Sensing of toxic aromatic compounds by adsorption into interlayer with fluorescent moiety using water dispersible double-layered

nanosheets
International Conference on Powder and Powder Metallurgy, 2023, Kyoto (JSPMIC2023), 2023. 10. 18, General

Preparation of Janus-type surface-modified niobate nanosheets

2023 Fall Meeting of the Korean Ceramic Society, 2023. 10. 18, Invited

TRy 70y s R)I=ET T 72 FXHA FF T — POMEAERIC L IR S 0o BEROM — AR #E
B2 AR AR SRR &, 2023.11.17, —fi%

ZIF-8/ZIF-67 derived (Zn, Co) OOH@MOoS; as efficient bifunctional catalysts for electrochemical water splitting
The 37th International Korea-Japan Seminar on Ceramics (KJ-Ceramics 37),2023. 11. 17, General

Reduced graphene oxide-Ordered mesoporous carbon nano-hybrids for the application to electrode of supercapacitor
The 37th International Korea-Japan Seminar on Ceramics (KJ-Ceramics 37),2023. 11. 17, General

KNiF, Z HOH T > 7L — h & LTHWZ2 NI (OH), 122k 0 & 1%
HAtS I v 7 AtH4a $620t T 3 v 7 AR Fime, 2024.1.7, —fk

“On water reaction” in an o/w emulsion stabilized by the Janus nanosheet surfactant
HALZ I v 7 e #6201 7 3 v 7 2R RS, 2024.1.7, —#

Synthesis of metal/carbon hetero-bilayer scrolls
HAEZ v 7 2ha 62l 7 3 v 7 AR S, 2024.1.7, —#

Synthesis of magnetite nanoparticles modified with #-dodecylphosphonic acid in a microchannel
HAYZ I v 7 Atha #e2ht T 3 v 7 ZLEEER RS, 2024.1.7, —f%

Pore morphology of aluminum alloy foam changing with fabrication conditions of semi-solid route

BeRYS HIMEERYRS, 2023/5/13

Conditions for Suppressing Convection in Impurity Diffusion Measurement of Sn in Liquid Al Using Shear Cell Technique
The 19th International Conference on Diffusion in Solids and Liquids (DSL2023) 2023/6/27

Accuracy Evaluation of Analytical Method for Repeatable Diffusion Coefficient Measurements in Solution Using Soret Effect
The 19th International Conference on Diffusion in Solids and Liquids (DSL2023) 2023/6/27

Relationship between Fabrication Conditions of Semi-solid Route and Morphology of Aluminum Alloy Foam
MetFoam 2023, 2023/7/6

Optimization of pore arrangement to prevent the formation of deformation bands in porous metals with unidirectional pores

MetFoam 2023, 2023/7/7

PreFerred Potential |2 & % {4k Sn 12 B1) 5 H S LR & AR & O T3
ES1ET AU LSRR Y v RY 7 4, 2023/8/9

Investigation of the behavior of surface roughness suppression orientation on the inner surface of metal microtubes using crystal

plasticity finite element method
5" AMMM 2023, 2023/9/2

FIA YT T =V a vy v SFTRNT RO % 5 Ni-ALHLKS 5 &2 351 2 S 5 2L 21
HAERA RS BUNEBO AR E < VF 2y —VE7) 77 EINbiges, 2023/8/27

Ni 2 Hifs Sl A 4 TMS-23812 313 B AR L BVILELIC X 5 398 Lo E
HARGIESS 20234 Rk (58173M1) k4, 2023/9/22




PreFerred Potential & F\ 2 724018y 14515510 & 2 A 4R o B CIL R o H ik
MW7 = A%, 2023/10/5

X% ¥ 1z % v~ 72 Laser Powder Bed Fusion (281} % &8 By K O A Rl 2 By ff AT
MWF7 = X%, 2023/10/5

MR T2 BRIRIL L 72 AL-Si ok & £ 3V ) v FIREBREFOE
BEEYs RS 89 NS TR R A Y —JKE, 2023/10/21

T =RV E FEIIERHRC X AR P O AT B X ORI ER L
HA<A 70777 4 Inl%s  H3bMPMEES, 2023/10/25

Soret-Facet 1SS F2ER T1& & N7 T ¥4 O AT F 0035 & v — VAREL D IR EEARA 1
HAR<A 7ur7 587 40l FE3BhEEEES, 2023/10/25

Hetero-3D T D ISS-ELF D i B 71 X T % F 72 Ti6AIAV O il = o BE AT
AR~ 70z 77 4 I8%E  E3BRPM#HES, 2023/10/25

T IR B 1T 5 Ti6AIAV OfE Ry I 2L —3 a »
HA<A 7urser 1 jslYs B3R, 2023/10/25

FFEIR A G L 72 Ti6AI4V SUR A SR D 3 IR TTHA 3 AT
HA=A 7ur 77 4 sHYs B3RPl s, 2023/10/25

Hetero-3D O EERIC B 5 Ti6AI4V 27N L 72 TiC o iR 815
AR~A 70757 4 nfl%Ee H35MAME S, 2023/10/26

FFETRIE, EROTEE, 7 ARHEICB U B AT aEEEAL TiC N Ti6A14V ORs ko b
HAR~A7ur 87 1 5l%s B3BEFAMGENES, 2023/10/26

o1 T DWW BIR LR TR 2 5 % Ra B St
AR~ 70z 77 4 I8%E  B3BEPAMAT#ES, 2023/10/26

In-situ R SEBLN RTHGAN AL D TR SR O ILTAR O 52 15 O ST HE KL
HA< A 7urser 1 slYs  WH3bmlims, 2023/10/27

Hetero-3D 3 v ¥ a 2B 5 TiIC RN L 72 Ti A & B O ISS-ELF 12 X % 75 @it [ 3255k
HAR<A 707587 405 B3BMEEERS, 2023/10/27

IV FREAETHEAAORFRE L 2SS TERLET VI =Y 264
BalEys, 2023/10/31

X% 8 : % v~ 72 Laser Powder Bed Fusion (2B U) 5 #liF & ¥ ¥y oK O B8 B AT
BEEYS B145mIfkFERS, 2023/11/12

Solidification Behavior of Ti6AI4V with Heterogeneous Nucleation Site Particles TiC in Different Levitation Methods
American Society for Gravitational and Space Research, 2023/11/17

Dissolution Behavior of TiC Heterogeneous Nucleation Site Particles in Ti6AI4V in Electrostatic Levitation Experiments in Hetero-3D
American Society for Gravitational and Space Research, 2023/11/17

T IR ESEIC X AR~ A 7 0 F 2 — 7 D25 X 2B 5 NI O F ML S R oM
SETAAPEIN T A2, 2023/11/17

XRD % FJH L 72 BV O TF 12 35 1) 2 4 h 38 BERRAT O 1R AL
SETAMIBI PN T A R 2, 2023/11/17

FIIFXYAMBICFLAF YA MEHWAEI VY v RIRBBIZBIT S ALSi A4 O ERRW) SR 2
SETANEAYE I L AR &, 2023/11/18

Effect of solution heat-treatment on the oxidation resistance of Ni-based single crystal superalloy TMS-238
International Gas Turbin Congress 2023, 2023/11/28

HIPERILZ Fo R — T AL\ DT BT BtV RER] 0% I 2 PIH]4 2 K ILECY) o 1 B
AR TS HrdEils HPEENERHS, 2024/1/19

MetFoam 20235
AN L4 R—9 AMEaFS 20234 ENgEatie 2024/2/22 (3BFF)
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B %
WEHSRTH 2 HERIZ BT 5 CN/GX & =4V F =305
2024/3/28, ¥ ¥ = —EEFINT S, ARIEEER

B &
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2024/3/21, HAALFESEFESFES, LIHEHE

B %
H—=RYZa—1 7N - GXHEHED 72D D - BFSEF D 54
2024/3/7, HALKREH %, REFRHR

B &
A=K Z2— FF VAT 72 3OV ¥ —F ] & il 5O
2024/3/5, WL ASEPRE S, O

MR %
LR EEOXY VT 7=y FELZERFYIT Ty TOTTD
2024/3/4, FRTFZEMm 2%, ARG

B &
EHECBT L 7)) = LP T AIZDOWT
2024/2/15, EHIEZ ) — Y IPH AT O Y = 7 MNE#ESERS, SREFIEME

PO
HN—=RYZa2a—= b I NVERIEZTKE - 2 ¥ VEHEOBIRE Z A D
2024/2/7, BIRH AREE A RS, PR

B &
=Ry =Za—=FFNWIZDONT
2024/2/5, 7 R ¥ ENEES, AR

PR %
WEMSRTHZ2HIRIIBITEH =Ry =2 — 7 )V EFRDE O
2024/1/28, EHMEIoP 7u Yy 7 MEIEED YR T T A, FEHIEER

PR %
NATROFHZEZ 5
2024/1/23, ‘WAEASENGEE S, HOER

PO
A=Ky Za—bFINVZNFZZANVF—b T TV gy - CXELPGDOESHE
2024/1/16, #rik27) — > LPG a4, SRR

PR &
H—FR ) WA 7N OEEGE ki
2023/12/22, KPR EHAM €Y ¥ — EERICBI LA —Kr=a— I UI%S  S15REMNES, BiFRE

BUFHERY, e, SRORE, BEIL, RS, CWORTEN, WEEON, PM %
R CEGZ ML 72 AALSERMEIC X 24 > 7= Y FT7 Y 2= 780K
2023/12/14, #HAZEKFEZ AN F—IHaRes, —#

BIAR 48
H—KRryZa— I IVEH - GXHEHD DD I AINF—D5HEEZ 5
2023/12/12, iy il &, MO

M %
H—RV=2— b I VAEEICINT AL E RS 5 HPC X & 730
2023/12/8, 16 A—/8—2 v ¥ o —F 4 ¥ FHEMPEEISHY YR YW A, ARIEG

IR %
H—Ky=Za—FFNVEH GXHEHEDT-DDOZAINF — - fLF DS HhEEZ D
2023/12/5, =FH 7NV —Ti#ES, KHEEE

IR
A=Ky Za2a— b INVEZMFLZANVF—- bS5V ay - GXELPGDASHE
2023/11/10, 3 T4 7 &inis, MO




[E3p RS
H—RY=Za2— IV EGXICBITAIRNF— - BE - HEOEH
2023/11/7, KARMFRE 2V il Ss, MO

K. Watanabe, T. Higo, S. Maeda, H. Tsuneki, K. Hashimoto, and Y. Sekine
Ethane dehydrogenation under steam co-feeding atmosphere over YCrO; perovskite
Excellent poster award & 525, 2023/10/30-11/2, [, 9" Asia Pacific Congress on Catalysis (APCAT-9), —#i%

T. Masuda, K. Saegusa, K. Chishima, H. Sampei, K. Ito, K. Murakami, J. G. Seo and Y. Sekine
CO, adsorption and desorption under applying an electric field
2023/10/30-11/2, HilEl, 9" Asia Pacific Congress on Catalysis (APCAT-9), —#f%

R.Maeda, H. Sampei, T. Tsuda, Y. Mizutani, T. Higo, H. Tsuneki, T. Mitsudome and Y. Sekine
Electric field-assisted low-temperature ammonia synthesis using iron phosphide catalyst

2023/10/30-11/2, H[E, 9" Asia Pacific Congress on Catalysis (APCAT-9), —f#

A. Shigemoto, Y. Inoda, U. Chihiro, T. Higo, K. Oka, Y. Sekine
Lean NOx reduction in an electric field over Pt-Ba/CeO, catalyst
2023/10/30-11/2, "1[E, 9™ Asia Pacific Congress on Catalysis (APCAT-9), —f%

K. Kang, S. Kakihara, T. Higo and Y. Sekine
Efficient CO, Conversion to CO by Chemical Looping Over MGa,0, (M = Nj, Cu, Co)
2023/10/30-11/2, [E, 9™ Asia Pacific Congress on Catalysis (APCAT-9), —#i%

PR %
WAL & HARD KIS TN 72100D HlA
2023/10/27, =J, SEIAMFEMBMGE Y YR TT A - L IF—, BT

BRERWIoR, TR, ZHORE, WS, WoORKR, ThIREkE, B %
CeO, (111) ~DEF A T+ ¥ ¥ — 712 & 5 HO WA D21
2023/10/26-27, Al KBRSy (GEB3MIET@S), —ik

GRS, AR, Bl —ER, HRERNS, FREEA, TERG—M, B %
Co-In,O; DBALETCZ FH W27 I AWV —FIZ X BHAKREHT AT 7 b UG
2023/10/26-27, fiilsF ROk s (GES3MIGEMS), —#

K. Keke, S. Kakihara, T. Higo, Y. Sekine (Waseda Univ.)
Efficient CO, conversion to CO by chemical looping over MGa,O, (M = Ni, Cu, Co)
2023/10/26-27, AP RBORS (GB53ME ames), —ik

RO, ZOOKRE, CHEHOR, TR, RIS, ZlmEE, bR R, AR e 52 B %
/YA VAL T =7 ==Y ¥ 7% 72l 2 350 5 s i o et
2023/10/26-27, fiimFa KBRS (BEL3MIG M), —M#%

LS, BTHEERY, —=ROGE, SRR, KEEEK, RS, WORIERE, WEEOL, PR #
U ALSBAREE & 7B EIINC X D R R AR T ' = T A
2023/10/26-27, FilliA & KRS (FE53IRwR), —#

FUPHEER, EARE, B TS, RS, WOBr R #
LNT filt i 2 J v 72 8RR 3% 55 PR AT 12 B 1 % #EH NOx & T
2023/10/26-27, fiisA R RBOR S (E53ME M), —Hik

iR AE INEEOR, mOK BE bRt BIR %
F 7 it CeO, HHEFMUE 2 F N 7B EVINBOEH 12 & BRI TOCO, A & F—Y 3 ¥
2023/10/26-27, fieE KBOR S (GES3MIRT ), —#k

MO, KW & o, TINEE, MTRER, N AF, BB %
B SOG I X BRI T B = 7 5RO X A = X L fEW
2023/10/26-27, Filli & KRS (FE53IRwR), —#K

Y. Sekine

Trends and Policies on Carbon Neutral Research in Japan

2023/10/26, TGU International Symposium: Energy and Nanomaterials for a Carbon Neutral Society in a Sustainable Future, &
SR

PR %
ISR A A OSZREEHN & R D720 DIAT - PEMEIR T2 & 41 O BOR B
2023/10/19, HU#BHORIBA dfiiiss, Ak




K. Keke, K. Sota, H. Takuma, S. Yasushi
Efficient CO, conversion to CO by chemical looping over NiGa,O,
2023/10/17, %13 CS] 7 = A %, —f%

Kip & o, LIWE, MPEREL NE F, R #
BIHEINBUSHC BT 2RI 7 B = 7 5B O SUS A 5 = X M it
2023/10/17, 13 CS] 7 = A%, —f#k

AR, =ZROGE, HEHRTA, KEEEK, RS, WORIER, WEEON, PR %
) LSRR 2 V2B EINC X D R RE R RIR T = T A
2023/10/17-19, #13[MICSJ7 = A%, —fk

B %
20504F A — R ¥ =2 — + T VIS 72K FEBE - CO, EIFAL B D BLIR & 5
2023/9/26, ST+t 3 F—didi sy, ARG

PR &
WHEASRTH2MIKICBIT 2 H — Ry =2 — M7V EALEEEDER
2023/9/23, HAEAMN L Sl s, AROBGRE

MR %
CN/GX B U 7= fe it o B i)
2023/9/22, 7 R ¥ N HEE S, KHERR

fex R, AJIHEW, =BORE, HEEHS, & mk, (EEFHA RINER, BER %
Ni F—7YSZ it % Fl\ 7=\ To X 8 2 KAERUE IS B0 % Ni DREICH§ 2 ME
2023/9/13-15, duifgEok, fuitessy  HE132ME GRS, —#K

EARE, GUFHER, BETS, RS, WOPRE, R %
Pt-Ba/CeO, % I\ 72 [ F2 8 55 R 52 5 U 5 5 NOx i 7t JUS
2023/9/13-15, vk, fitysy  HI32MGEE S, —#%

ABf T2, EARA, ERL, PR #
T =TT SO 5 1) B Ml S T WA AR D 5%
2023/9/13-15, ek, fitysy  HI2MGETS, —#K&

MR, LIS, AR, SPGB, BIMR %
Ce R ORALETTE V727 I ANV —FIZ X BMAREN XY 7 NS
2023/9/13-15, vk, fiitaEss  SB132MIEdames, —M%

AR, ZHOKE, BHRR, REBER, HEEREE, WKL, WAL B %
Y LSRG % 22 BRI & D YRR IR T v ' = T Ak
2023/9/13-15, ek, ffitersy  HI32MEE S, —#

SRR, LREEROE, TR, RS, WY 55 ZImEE RN B ARRHE— R %
BTV Ya—F 4 ¥ 7HEMNC & 5 il o WS SRR o
2023/9/13-15, dviEEk, fhiEaasy  SB132MFER S, — M

PEmeIFA, VLot RS, RWORIEM, Wil Bk AR, PR %
IKAELIAE T TOMIERIR = & > BiKFE D 7250 OfBERFE
2023/9/13-15, vk, ffitysy  HI2MGEE S, —#%

K. Kang, S. Kakihara, T. Higo, Y. Sekine
Efficient CO, conversion to CO by chemical looping over MGa,O,
2023/9/13-15, JbifEER, fbfiters H132MEERS, —iK&

FRIAEE, RO, RS, @B T, PIRSE, ANET, EHES, R R
FERVERY A FY A Y L— b OSHBRIBUCE IS B B ARG
2023/9/13-15, bR, flltars H12MEERS, —MKk

Y. Sekine
Surface protonics promotes low temperature catalysis

2023/9/10, Az, A5 AEEALFRAMRHALK S B & OHALE AL IRB0M 4 Rl & IR 2, ARG

PR %
TRALR IR D 7260 Ol - BB O % T 7 A AT
2023/9/7-8, #H, #520M8 SPring-8 MESEF A M &, AR




PR %
H—RKry=Za—1F)V - -GX&7)—VEkE, 7V —YLPGOIUIKE Kk
2023/8/8-9, @M, H32Mm HAT AN F -2k, RBGEEHE

PAMR %
H—Rry=—a—b+I V&L
2023/8/1, KBx 27 R & Wigeprifissx, WarH

IR %
WEMSRTH 2 IR L TOWE - BIFOLH - MEBRAH & Z OIS
2023/7/14, EISTBRBEWIZET — BB TESF > 7 7 L v A, BFR#H

B &
TV=v A I XR=var7rad s MIBULEREY - BIFEIEERO 7 mE
2023/7/13, fEEANY) 2 —Fx—r V=3 T A HE100L I F—, KIEEH

MM %
H—RYZa— b I NVEERT DL OIS - BOTFOMD D RE Ik
2023/7/5, AAR T Al sy, MO

PR %
20507 — R ¥ =2 — I VERIZAT AP 50T A I F— L YE
2023/6/22, KELARNTIGEBAZEL > 7 — BT L0 4R AL il &, AR

B %
20504E A — Ry =2 — TV EEAIRICBIT S 7Y — Y LPG
2023/6/12-13, WA, FEFHEBEFE B2AMIKE, ¥ VAR YT AR

[
WHEMSARTH L HIKICBIT 5 CN/GX & AN F— - ALEFHFO 5%
2023/6/1, JACIa# 2y, ARG

B
A=Ky 2= I NVEZMFLZZANVF—- T V¥ ay - GXELPGDESHE
2023/5/25, 7 A b AMENGEES, HOHEEE

PR %
TIAFTN NG ) =X —Kr=Za—bTN
2023/5/19. 7 K ¥ ki, ARIERHE

R. Yamano, S. Ogo, T. Higo, Y. Sekine*
Electric-Field-Assisted Reverse Water-Gas Shift Reaction at Low Temperatures
2023/5/15-17, 2 %7 )V, The 19" Korea-Japan Symposium on Catalysis, —

K. Kang, S. Kakihara, T. Higo, Y. Sekine*
Efficient CO, Conversion to CO by Chemical Looping over MGa,0O, (M =Ni, Cu, Co) Spinel
2023/5/15-17, 7 v, The 19" Korea-Japan Symposium on Catalysis, —f%

Y. Ofuchi, S. Doi, K. Mitarai, K. Kawabe, Y. Sekine*
Ammonia Decomposition at Low Temperature using Ru/CeO, Catalyst in an Electric Field
2023/5/15-17, ) %7 )V, The 19" Korea-Japan Symposium on Catalysis, — %

J. Sasaki, K. Nagakawa, H. Sampei, N. Mori, T. Oyama, H. Sato, Y. Sekine*
Evaluating the Effects of OH-group on the Ni Surface on Low-Temperature Steam Reforming in an Electric Field
2023/5/15-17, 2 %7 )V, The 19" Korea-Japan Symposium on Catalysis, —

Y. Koshizuka, T. Matsuda, R. Ishibashi, H. Tsuneki, T. Norby, Y. Sekine*
Quantitative Investigation of CeO, Surface Proton Conduction in H, Atmosphere
2023/5/15-17, 7 v, The 19" Korea-Japan Symposium on Catalysis, —f%

K. Chishima, K. Saegusa, H. Sampei, K. Ito, K. Murakami, J. G. Seo, Y. Sekine*
Theoretical Investigation of Material Properties on CO, Capture by Applying Electric Field
2023/5/15-17, %7 )V, The 19" Korea-Japan Symposium on Catalysis, — %

H. Akiyama, H. Sampei, M. Yamaguchi, C. Takashima, H. Nakai, S. Ogo, T. Ueda, Y. Sekine*
Theoretical Investigation for Governing Factor in Protonation of Keggin-Type Polyoxometalates
2023/5/15-17, > %7 )V, The 19" Korea-Japan Symposium on Catalysis, — %




H. Sampei, K. Saegusa, K. Chishima, T. Higo, S. Tanaka, Y. Yayama, M. Nakamura, K. Kimura, Y. Sekine*
Quantum Annealing Inspired Fast and Accurate Search for Multi-Molecular Adsorption Configurations
2023/5/15-17, 7 v, The 19" Korea-Japan Symposium on Catalysis, —f%

R. Maeda, H. Sampei, T. Tsuda, Y. Mizutani, T. Higo, H. Tsuneki, T. Mitsudome and Y. Sekine®
Electric Field-Assisted Low-Temperature Ammonia Synthesis over Iron Phosphide Catalyst
2023/5/15-17, > %7 )V, The 19" Korea-Japan Symposium on Catalysis, —

S. Kakihara, ]. Makiura, T. Higo, N. Ito, Y. Hirano, Y. Sekine*
Reverse Water-Gas Shift Reaction via Chemical Looping on Co-In,O;
2023/5/15-17, %7 )V, The 19" Korea-Japan Symposium on Catalysis, —f%

M. L.T. Trivino, Y. S. Kang, Y. Sekine, ]. G. Seo*
CO, Sorption on Eutectic Mixture-Promoted Magnesium Oxide: Effects of Electric Field and Electrophoresis
2023/5/15-17, 7 v, The 19" Korea-Japan Symposium on Catalysis, —f%

M. Sato, K. Watanabe, T. Higo, H. Tsuneki, S. Maeda, K. Hashimoto, Y. Sekine*
Low Temperature Selective Ethane Dehydrogenation with Low Coke Formation
2023/5/15-17, 2 %7 )V, The 19" Korea-Japan Symposium on Catalysis, —

C. Ukai, A. Shigemoto, T. Higo, T. Uenishi, Y. Sekine*
Elucidation of the Mechanism of Low Temperature NOx Reduction in an Electric Field
2023/5/15-17, ) %7 )V, The 19" Korea-Japan Symposium on Catalysis, —f%

EN
IHTATLIvIayEREOHBICEHLT
2023/5/15, FEFREFE A S Sk, OB

B &
A=Ky Za2a— I NVZMF A NVF—-— S Vv arkGX
2023/5/9, SSKiidsy, RFrikH

Y. Sekine
Surface protonics promotes heterogeneous catalysis
2023/4/19, BEFHHE S, HRfEHHE

PR %
FETERIY 7' 1 & 202 & 2 AR Bt & 2 DIEH
2023/4/11, > \XBERRHIRES 2, TRFERH

PR &
7)) = ¥ AV X — i AR A B E R 72 GX OFEATHEME & SR 0TI DO WT
2023/4/11, JPIaMsisy, HHAFAMH

iER £l ik

Y. Tabe
“Chemo-mechanical Coupling of Cholesteric LC Droplets Embedded in Langmuir Monolayers”
Gordon Research Conference on Liquid Crystals, New Hampshire (USA), June 25- July 1, 2023 (Invited)

Y. Tabe
“Thermo-Mechanical and Chemo-Mechanical Couplings in Chiral Liquid Crystals”
The annual meeting of Tiwan Liquid Crystal Society, Tiwan, December 15,2023 (Invited)

IS YN BUTETES
“Dielectric properties of induced smectic phases by mixing two nematic compounds”
20234 L H AN A2 XAt 2, HURCHRLRS:, 20234E 9 A 7 H, AEHZH

WER FH K

Local structural changes during glass formation from liquid in ZrgPty, alloys
11th Pacific Rim International Conference on Advanced Materials and Processing, Jeju, Korea, Nov. 2023. (—#%)

Local atomic structures and quasicrystal formation in Zr70Cu29Ptl metallic glasses
11th Pacific Rim International Conference on Advanced Materials and Processing, Jeju, Korea, Nov. 2023. (—#%)




Many-body effects on glass formation in molecular dynamics simulation
11th Pacific Rim International Conference on Advanced Materials and Processing, Jeju, Korea, Nov. 2023. (—#%)

ZrgPoy B B DOWUR - T A IR ckﬁéﬁ%77x& DBIYZEDY
HARSE S 2023800 45173MGE K4, &1, 2023.9.19. (—#%)

Cu-Zr R 7 2O ALRINC & 2 /Ry DAL
HARGESSS 20238k SE173IEEHE K%, i, 2023.9.19. (—#)

E Pd 2 s U7z Ze-Cu &8 7 A O Jj A JE 1B 41|
HARSIRAS 2023Fk #1730 KL, &1, 2023.9.19. (—#%)

/\%@w%ufﬁc B BEERPED T T AT DEE
HARSIRAE  2023Fk] #5173 KL, &1, 2023.9.19. (—#%)

Zro Pty &S DWAR - 75 ARBIZBIT BT 27 T A ¥ —OH)ZE)
HAZESES 202450 H1740EE K%, 300 2024.3.12. (—f%)

MR M EE

Evaluation of fatigue properties of CFRF and experimental elucidation of damage growth mechanism
13th International Fatigue Congress 2023. 11. 6, —fi%

Fatigue damage growth behavior of quasi-isotropic CFRP laminates by ultrasonic fatigue easting
The Advanced Technology in Experimental Mechanics and International DIC Society Joint Conference 2023, 2023. 10. 9, —fi%

Effect of surface pretreatment on Interlaminar fracture toughness of dissimilar bonding of CF/PEEK laminates and aluminum alloys
The 2nd Japan-China-Korea Joint Symposium on Composite Materials, 2023. 10. 6, —f&

Effect of span/thickness ratio on fatigue properties of thick quasi-isotropic CFRP laminates subjected to three-point bending loading
43rd Rise International Symposium on Materials Science, 2023. 9. 4, —f&

Evaluations of SiC/SiC composites fabricated by film boiling method with temperature rise/fall cycles
11th International Conference on High Temperature Ceramic Matrix Composites, 2023. 8. 27, —f&

Giga-cycle fatigue properties of transverse crack initiation in cross-ply CFRP laminates using ultrasonic fatigue testing
the 38th Conference and 31st Symposium of the International Committee on Aeronautical Fatigue and Structural Integrity, 2023. 6.
26, —#i%

Evaluation of transverse crack initiation in CFRP laminates under very-high cycle fatigue
The 9th International Conference on Fatigue of Composites, 2023. 6. 23, —#Z

Very high cycle axial fatigue property of CFRP laminates evaluated by using ultrasonic fatigue testing machine
The 9th International Conference on Fatigue of Composites, 2023. 6. 23, —#Z

Investigation of densification treatment method for strengthening dry-spun CNT yarns
Leading Edge Manufacturing / Materials & Processing, 2023. 6. 12, —fi&

Effect of CNTs deposited onto carbon fibers by new coating method on the mechanical properties of CNT/CF composites
Leading Edge Manufacturing / Materials & Processing, 2023. 6. 12, —fi&

Evaluation of the effect of silane coupling treatment on the bond strength of aluminum alloy and CF/PEEK laminates
Leading Edge Manufacturing / Materials & Processing, 2023. 6. 12, —f&

CFRPFABLAE T RSB WL 0B 0 57 BRI 33 1) B F CIEBA D 52 B )% UF Shear-lag ST 2 F \» 724545558 g o> 5 2 5T il
SE15M HARMI A B &k, 2024.3.13, —f

72T & B CNT/CF G MIHE 2 F W 72 CFRP O 57 K P ATl
S1500] H A A Rk, 2024.3.13, —#%

Fr7z e BOBEEIC & A CNT/CFRP O 5 #ii i B2 51
51500 H A E M EHEak, 2024.3.13, —#%

m?—%ﬁiz%‘ﬁﬁﬁﬂﬁPEEKﬁﬂaﬁ%}ﬂwt SR — € VIMUGHE iz N IEEIM DR
1510 H AR S MLk, 2024.3.13, —#%

JE IS TR S N JghiE~ N Y v 7 R % ¥ 5 SiC/SICHEAM B O RgEE)
150 O A E M F&EE, 2024.3.13, —f%




BRI X 0 # S 720z 305% SiC MkGHE O B ) R I
A150A H ARG F &k, 2024.3.13, —#%

BF B FEA X B R CNT SR OIREEFEH X 7 = X &
150 H A EF Rk, 2024.3.13, —fi

TV = A4 L CF/PEEKFEM OB AREIIKITZT S T v v 7)) v Z B O 5225l
HABEM Y2 BIHSEE @30lifasy - i, 2024.3.13, —f%

TR & 72 S B R OV ZEFEIINIC & 2 24 4B & S 0 9% 57 & RIGHE
HABS -2 BISSCER 300 & - MRS, 2024.3.13, —f

HHRAARZ 2 —F VA v bT— 712X % DIC O$ A5Ai & Fv 72 AFRP 057 % i 1l
HABEM A BIWSRR 5530Me % - Wi sy, 2024.3.13, —#&

3 AR T BRI BT B RS )7 CFRP AR B AR O M I OV R A5 e o BT Al
HARBEM A BISRSER 58300 0% - Aliiisx, 2024.3.13, —#&

AR SRR 56 O A2 AL R
BARRES BOCCH B30 - WA, 2024.3.13, —i

NA TNy FIEEERA Y A 7 A % Hv 72 CFRF O3 575 O S8R FTHIG
HARBEM A BISRSCER 58300 & - #iiiisx, 2024.3.13, —#k

TS O SR 7R BR (2 51 B CFRPHAPLAE T AR AR D 9557 7 a R R L B U3 Rk JBE oD o 2
68th FRP CON-EX 2023, 2023.10.26, —fi%

CNN 2 & 2 DIC U A 450 W 5 % o 72 55A7 i B T
20234FHE 4510l ZAIKEN 7 = 2 %, 2023.10.5, —f§%

AR X % R R 2 i X CNT SR ORI 72 95 F- R ) < — OGS
20234EF #4510 ZATKEN 7 = X 4, 2023.10.5, —f#%

R LSOV AEHREING & % SUS3040 357 & 2P 128 8) o 1% B
202341 #4510 ZATKEN 7 = X ¥, 2023.10.5, —f#%

L EETRITEING & 2 B ST & &8 097 & FHAE
HABM S BRMATRE - AR IR S5 30ImIBAAs KL - AN Tl &, 2023.9.27, —iik

TNV I =7 A4 L CFRTP O #AHEGH o 8 M EW T 31 2 H6 R HIROZH
AB Rl s 20234 FF K%, 2023.5.24, —fk

MR M B

S. Kuninobu and T. Yanagitani

High quasi-shear mode electromechanical coupling of c-axis tilted PbTiO3 epitaxial thin film grown on off-angle SrTiO3 single
crystal substrate

IEEE Ultrasonic Symposium 2023, % 3%, &> bV F—)b, 2023/9/7

S.Tokai and T. Yanagitani
30-layer polarization inversion resonator for acoustic separation of the piezoelectric layer and the substrate

IEEE Ultrasonic Symposium 2023, %+ %", &> bV F—)V, 2023/9/7

Y. Shimano and T. Yanagitani
New method for extracting keff2 from HBAR by producing pseudo FBAR characteristics without substrate removal
IEEE Ultrasonic Symposium 2023, # F %", € > b *—)b, 2023/9/7

Y. Shimano and T. Yanagitani
Investigation of the origins of electrode area dependence in kt2 evaluation using FEM analysis in comparison with experimental data

IEEE Ultrasonic Symposium 2023, %+ %", €~ b U F—)b, 2023/9/7

S. Matsumura and T. Yanagitani
Hysteresis curves of ferroelectric ScAIN films for fabricating periodically polarization inverted structure
IEEE Ultrasonic Symposium 2023, # F %", € > b * —)b, 2023/9/7

H. Uchida and T. Yanagitani
c-axis tilted LiNbO3 epitaxial thin film grown on off-angle A1203 single crystal substrate
IEEE Ultrasonic Symposium 2023, %+ %", € > b U F—)b, 2023/9/7




B, MiskEZ
clili ¥ 74 7 o34 s SCAIN i % v 72 b 5 ¥ AN—=H )V EIBAW 7 4 )V ¥
EAANBER T L 7 Y a7 ZADORBELISHICET 5 ¥ v AR Y 4 USE 2023, & WLIEE S, 2023/11/15

Wi, WA
IVUERBE/ T CFET 5 v 7 Y EHERE O SMR
BT HHBRESES BEEMRES, B, 2023/11/27

FUE AR, A
FEEIE & AR O 2B % H 45 L 723008 2048 5 i HBAR
B HHEEYS BEWEs, §EAY:, 2023/11/27

P, MIEEE
B EJIE L& B & U728 RE — B4 s ScAIN # K SMR
WM HGEESS  BEWEES, BRsE, 2023/11/27

BRI, MiabeE
cHEF T ¥ PbTiO3 MR O i WX D & — NSRS & PRI
EIRHOEEY S BEENES, §ERY:, 2023/11/27

S. Kuninobu and T. Yanagitani
kt2 Hysteresis curves of PbTiO3 epitaxial film resonators before and after removing substrate
'The 15th PACIFIC RIM conference of ceramic societies (PACRIM15), ", %I, 2023/11/8

S. Kuninobu and T. Yanagitani
Shear mode electromechanical coupling coefficient of c-axis tilted PbTiO3 epitaxial thin film/off-angle La-SrTiO3 substrate
The 15th PACIFIC RIM conference of ceramic societies (PACRIM15), HE, &I, 2023/11/7

S.Tokai and T. Yanagitani
Acoustic separation of piezoelectric layer and substrate using 30-layer c-axis zigzag ScAIN polarization inversion resonator
The 15th PACIFIC RIM conference of ceramic societies (PACRIM15), Hi[E, %I, 2023/11/8

S.Tokai and T. Yanagitani
Full epitaxial ZnO, MgZnO and ScAIN piezoelectric thin film BAW resonators based on epitaxial acoustic Bragg refractor
The 15th PACIFIC RIM conference of ceramic societies (PACRIM15), Hi[E, %Yl 2023/11/7

S. Shibata and T. Yanagitani
Polarization-inverted c-axis zigzag ScAIN multilayers for transversal type BAW filter
'The 15th PACIFIC RIM conference of ceramic societies (PACRIM15), Wi, #3I, 2023/11/7

S. Shibata and T. Yanagitani
RF power durability of polarization-inverted c-axis zigzag ScAIN piezoelectric multilayers

'The 15th PACIFIC RIM conference of ceramic societies (PACRIM15), ", %I, 2023/11/6

F. Zitai and T. Yanagitani
Characteristics of piezoelectric LINbO3 epitaxial thin films grown on oftf-angle AI203 substrate
The 15th PACIFIC RIM conference of ceramic societies (PACRIM15), W=, &I, 2023/11/7

F. Zitai and T. Yanagitani

Characteristics of acoustic resonators using YbAIN and YbGaN epitaxial piezoelectric thin films
The 15th PACIFIC RIM conference of ceramic societies (PACRIM15), Hi[E, %Il 2023/11/6

T L, RSEPRERE, BIEHER, MiARZ
TS F T vV POTIO3 # % 727 T v 7 G AR
JEBMHE « 734 2T v R T 22024, HALKY:, 2024/1/29

WS, i R, MR
RPN T L PRI SRR 7 7 v 7 ]2 /- L7z SMR
JEEAEL - TNA AT VAR T 52024, FALKE:, 2024/1/29

BEPHERE, MIAREE
78V AT 2 =R X B iR E Bl E 2 72 SCAIN # I 0> Q flET-A
JEEMEL - TN 22 VR T 22024, WALKF, 2024/1/29

R, EEPHERE, B4R E
LYY F T v VYSZEREE X OYHFO2 #E o & e T
JEEMEL - TN 2T R T 22024, BALKF, 2024/1/29




PASEER], BIPRERE, KREFIEHE, MR, & Ml
JEV I A o3 BB BRI 2 T 72X Y IS & B SAW Dl
JEFEAEL - TNA AT AR T 52024, HTALKE:, 2024/1/29

MEHFE, MREEE
HOAIN IR T O EIE L v 27 ¥ R Rk
JEEMEL - TN 22 R D 22024, HALKF, 2024/1/30

WML, I, YA, MR
AOGs L A Sc0.4A10.6N #R D KRR 2 His L7240 A Y — RPAT PR ANy ) > 7
JEEMEL - TN 2T R T 22024, BALK, 2024/1/30

A PR, SeHEZ, MR
St L 3 A % V72 SCAIN £ # i SMR I & 2 —HE— FEIBAW 7 1 )V % (DMB)
JEBMEL - TNA AL TR T 52024, ALK, 2024/1/30

Tl AL, R, BEIRA MakEE
LY ¥ F T v )V PbTIO3 Hli % H\ 727 7 v 7 AT 8RB L3R - o0 55k PO s Ak
ETIRIS MBS FFEMH S, AU R Y, 2024/3/23

BEOUR T, RSEPRERE, WAk S
LYY F 2 v VYSZEIRES X OV YHFO2 Bl o 7k ik
SETIMIS Y S B ANEE S, WRHHRS:, 2024/3/25

AFTELE], SEPHENE, REPEORE, MIAEE, K& et
JET G 30 S b 1 & X 5 B D S 7 b SAW 7778 A A
BTSSR ANTRE S, WAURHRS:, 2024/3/24

EHFR, MR
WMAINHEFSMR O k2 & A7 1) ¥ A4k
BTIMIC MR FREFAGEEES, HRET RS, 2024/3/24

/N, AR
TR SCAIN # B 2 FI 72 2 WL Y v A 1k & o fFil
TS BLE S R S, RIS, 2024/3/23

W4 be
BAW 7 4 Vv 7 & Bia L 725 d VR L HE 3B B o B 7€
ETIRIS MBS B S, SO RS, 2024/3/22

WA RE 12
TAXVABIMERLV 7 T ~ORHEZ B LZERER b7 v 2A0B%%
TIAXVABNEREERLI Y Y =745 (WiPoT) Y a4 v s RV YA, BATHKY:, 2023/12/8

S.Tokai and T. Yanagitani
Full-epitaxial ScAIN, ZnO and MgZnO SMR based on epitaxial metal acoustic Bragg reflector
IEEE Ultrasonic Symposium 2023, 2023/9/5

S. Kuninobu and T. Yanagitani
Quasi-shear mode excitation of c-axis tilted ScAIN and MgZnO epitaxial thin films on off-angle sapphire single crystal substrates
IEEE Ultrasonic Symposium 2023, # F %", € > b * —)b, 2023/9/6

S. Matsumura and T. Y anagitani
Shear mechanical properties of acoustic Bragg reflector measured by GHz pulse echo method
IEEE Ultrasonic Symposium 2023, # 7 %", €~ b+ —)b, 2023/9/5

Wil MRbEZ
RE7 4 W E AT E ¥ 3 v VF 8IS ek
WIS HAT (2 B9 A BERITESE 4%, DT RTA F G A A, 2023/10/10

BRI, MRkZ
WEEAIRE 7 4 v % % B L 72 PbTiO3 -5 i
FoHT B HEROE S BN I B 9 A TR S &, DRRTTIT A FIE A A, 2023/10/10

RMEZ, MkEE
RF 7 4 V& 0T AL R IEBHEIR DN A 37 — 5k
ST IR BT I B 9 2 BT JE &, AR A AR A, 2023/10/11




Frer A, MiarpeE
FEWIRINTRE 7 4 V% % B L7222 @B # IR T
ST Y I RLE R BT IS B 2 BT JE &, DIRRTT A R A, 2023/10/11

R, MR
IYHET Ty JPUEE LR & €72 ¥ ScAIN, MgZnO - & #K SMR
BAARBEER LY 7 b a7 AOFEFEEIGHICET 5 ¥ R T A USE 2023, & ILERS Y, 2023/11/15

BIfEHRR, M4k
1o OB TR SRR A R K & 180 BB POTIO3 ¥/ 4 7 £ La-SrTiO3 JEMR LR T
BAANEE WL 7 =7 AL NI T 5 Y R Y A USE 2023, = ILER &Y, 2023/11/15

Wil MRk
IRy F U R EEERRE/FET T v 7 GG oV
BREHOERESRS  OHEENIES, UK, 2023/12/22

S, MR
FEETEMIC & 5 SCAINZ JEH K SMR % llv:7: —HE— FBAW 7 1 V¥ (DMB)
BT HHGEEYS  WHEEES, JUNE, 2023/12/22

BN, Mk
PbTiO3 T ¥ % & ¥ ¥ )V H AL IR F O BAEMAT e A7) Y 2 —7
RO EY S ICHEEI S, JUNRS, 2023/12/22

FI 2RI, Wbz
JERSRY E— Kl Y 7927 SCAINRE 2 W72 SMREEE - 5 >~ X
ETHIOEESS  ICHEENIZES, JUNKRS, 2023/12/22

AR, ESEPRERE, B4R
cHMERE Sc0.4A10.6N FEBEL O KT 2 B8 L 72 v — FIZ X 2 FAT PR A Sy ) v 7
MR EY S ICHEEIES, LR, 2023/12/22

AT, AR E
TE Y F T v )b ZnO YL 2 Flv 7z cBlfER T ¥ 5 F 2 % b ScAIN B 3L # R IR
O ESS  IOHEENIES, UNRE, 2023/12/22

AR, MIARZ
BE MHz4 859 % F o 7288 ORI 1S & % R E o M HAE R o feth
B REESS  IWHEENIIES, JUNRE, 2023/12/22

WrgEE i )

B - BAE T 72 B G L RIS OIRTEX & B it i O PJUE
BllEsEs BAES >~ 4 YiliE 42023, 2023.7.14, Ay

SR DR SIEHI BT 2 A D2 & 2 OFF
HA % SE63MaE A%, 2023.11.4, #fF

RO B I RA BT B AL L2BEEE—F 25D L T 7 — ADEIL
L7 7 —A (#it3H) oI U4 7 VEORGEIM & EY, 2024.3.21, #AF

T59 7 ABEICEBEVE—Y 5D L 77— A
HARWRFS  H247F5e4s, 2024.3.26, HFF

Distribution behavior of platinum group metals between liquid metal and molten slag in the Cu-Cu,O and Pb-PbO systems at 1523 K
EMC2023,2023.7. 14, —#i%

SICHIF 4 —E¥NWRF 4 F 2L — M7 A NVTDRTTALE AETEESIEO BB T 2 JERETge
BIR - FMEs GR - F6 2023 (B3, 2023.9.13, —f%

Na,0-Si0, Z A T 7% WG » S 07 v FE v Ok
B - Fes GIHE - F4 2023 (B, 2023.9.13, —f%

YU a vy = NEGERAOREALIZINT 72 Si (100) WA NS (110) 10 _ECTofME T ¥ ¥ F 2 v VR ERMNE O AT
Y - Fhres W - FAE 2023 (B1l), 2023.9.13, —#%

FRAIANC BT B FeO,-Si0, - 2 7 7 L i Cu-Pb, Cu-Ag REEM DOMRE D IEEH)
HIR - FMFS WIR - FM 2023 (RL), 2023.9.13, —f




) a vy = NEESAOREBICIT 72 S (100) AL ONSE (110) 1 L CToRM T ¥ 4 F 2 v U EL R O T
BIR - FMEs GIR - F4 2023 (Bil), 2023.9.13, —f&

1250 & 1300C 123 1F % Cu-Fe-S RIRER D g
IR - EMEA EIR - M 2023 (B, 2023.9.13, —f

RFFIATIZBT 2 Li,B,O R 7 7 v 7 AR FAVIZEBHHE— s H 5 LT 7— A, $#l, $OHEERICEE$ 2 55 Dk
YR - FMa IR - FH 2023 (Ril), 2023.9.13, —#k

1723 K12 515 % BaO-Cr,0,5-FeO = 7R RHE M
B - FMs B - #2023 (A1), 2023.9.13, —fik

Cu O DERALIZ S AT IR & I BE DL
BWIR - FMFs B - #2023 (AL), 2023.9.13, —#&

R 255 L 72 Si (100), Si (110) #1 E o CO Ut D FAbFitEic kb3 32—y a v
VR - Fhres W - FA 2023 (Bil), 2023.9.13, —#%

WFER A iz

T. Yamamoto, M. Hirano, T. Koikawa, D. Nematov, A. Burkhonzoda, Z. Umar, M. G. Brik
Influence of local environment of emission center ions on the luminescence property of phosphor materials

E-MRS Fall Meeting 2023, Sep. 2023 (48 ##iii)

T. Yamamoto
Developments of Optical Materials for Sustainable Society
Japan-Vietnam Bilateral Symposium on Science and Engineering for Space and the Earth, Oct. 2023

T. Amma, T. Yamamoto
Investigation of Role of Bismuth-Dopings in the Improvement of Stability of o-phase FAPbI,
7" International Symposion on Frontiers in Materials Science, Jan. 2024

T. Koikawa, T. Yamamoto
Effect of Alkaline-Metals Co-Doping on the Up-Conversion Luminescence Intensity of Er-Doped CaMoO,
7" International Symposion on Frontiers in Materials Science, Jan. 2024

A. Kishi, T. Yamamoto
Evaluation of a-Phase Stabilization of FACsPbl; by Ethylammonium Addition

7" International Symposion on Frontiers in Materials Science, Jan. 2024

K. Zhang, T. Yamamoto
Influence of Nicotinamide Addition in FAPbI; on Its Defect Passivation
7" International Symposion on Frontiers in Materials Science, Jan. 2024

S.Li, T. Yamamoto
Interface Modification with Guanidinium Chloride in FAPbI; Based Perovskite Solar Cells
7" International Symposion on Frontiers in Materials Science, Jan. 2024

SR W5, U Zafari, B.Amondulloi, N.Dilshod, HA%1Z
MniRINRE,MgTiOs 5 7 VR0 7 A% 4 b OGN
HAR&IEY2  20234FFkIUIR% 20224 9 H

SR A, AR
Eciiiily = — 54 MEEBILWO T v 73 v ox—U 3 3 els
HAREIRAE  20234ERKII RS 20224E 9 A

FHRAR—BE, IIARHLZ, FHEKZ
Cu-Zr RBm A 7 2O ALRINC & 2 R -1 By o224
HASES 2023 HIRE 20224E 9

WEEMN, BT, TR, IiAmZ
KR/ IRIRT 735 4 ME Mg & & 055 ) FIEIC T3 B #RR oS
HARGE S 2023 ks 202246 9 A

ERETR, FHRRAR—HE, ILARALZ
M8 % w2 v b v ¥ — A& ORMAEEE O T
HAREIRAE  20234EFKIIK S 20224E 9 A




FHAR—HE, B.Amondulloi, N.Dilshod, N.H.Chau, LA&HZ
Btk 28 2 F v 72 CsBX; OB - IRRE T
#5330 H A MRS 4ER K% 20234F11H

SRR, N.H. Chau, IHAHIZ
P2 K % B A8 o lifh S L )
#5330 H A MRS 4k K4 20234E11 A

feEoohd, IhARmZ
ZIRBIRH T ADERERGFBIEY IaLb—Tary
4533 HAMRS ER S 20234E11H

WA, BLAPHEE, 1LARHLZ
P v 72 CHNHGPOL, X1 7 2 4 4 M2 B 2 AHER O T
55331 H A MRS AE kK& 2023411 H

U TP N e
TN A EJ/IGRINC L B Eciimi CaMoO, D7 v 73 v xN— T a VIR E DI L
HARYT I v 7 AWHE 2024446 %
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KA TE =

FEREMBLSE 2 L 72 R4E LRl - BGE (

I EH A B S — 7V e E R AL o
F—T7NVaEHRTABRNA ML=V a R EfibNRT
WD ESTHERIKIZOWT, Fix ORI L, EBO
JEF BB T2 B 5 S % 3 2 TRIE CIXM 0%
Hy, ERMCLEH SR TV D, BIZERREE LT, fiEtk
DN FRBRE O [ 01 R 7K 25 S T A5 2 LA D TS IR
IS A2 HIb e BT 2%, 2512, FEBIET %
BT TR SN2 — TV OS5 T-HEsED, Kk
EORMEDr — 7 VoS THFAR LD E,LICHVER
EHHEZRTE S o7, HOBT BN HEEZ LTI H
LW AR 2 EHL 2L TWS,

1) 202351 B 1 BA»50 1 FMEICH ) B EE(T & 2R
NEHBERN 6 (D bARNVEREEE 4R, K
AN EREEDST S AR 2R

1. Yoshimichi Ohki and Naoshi Hirai, “Thermal Ageing of
Soft and Hard Epoxy Resins,” High Voltage, Vol. 8, No. 1,
pp- 12-20, 2023. DOLI: 10.1049/hve2.12259.

2. Yoshimichi Ohki, Naoshi Hirai, Kosuke Sato, and Yasuhiro
Tanaka, “Reasons for Resistivity Increase in FR-EPDM
Insulation of Cables Aged in Nuclear Power Plants,” IEE]
Transactions on Electrical and Electronic Engineering, 18,
No. 5, 656-664, 2023. DOI: 10.1002/TEE.23767.

3. Yoshimichi Ohki and Naoshi Hirai, “Synergism of radiation
and steam on mechanical properties of cable insulation
removed from a nuclear power plant,” Journal of Nuclear
Science and Technology, vol. 60, No. 12, pp. 1538-1547,
2023. DOI: 10.1080/00223131.2023.2224371.

4. Cover-page Paper Zhen Li, He Gao, Ji Liu, Shengtao
Li, Yoshimichi Ohki, and George Chen, “Surface
Flashover in 50 Years: Theoretical Models and Competing
Mechanisms,” High Voltage, Vol. 8, pp. 853-877 (2023).
DOI: 10.1049/hve2.12340.

5. Yoshimichi Ohki, Naoshi Hirai, and Yasuhiro Tanaka,
“Improvement of Electrical Insulation Performance of
Silicone Rubber Cables Due to Exposure to Heat and
Radiation,” J. Appl. Polym. Sci., 140(43), 54595, 2023.
DOI: 10.1002/app.54595.

6. FEUWOAE, EUEC, #IRE, WHHEE, PIHE
B, ORRER [FERFEERSE N TORTIREEINE
SRR T — 7OV ORI AT T IRFE O]
S RIERE - MOBALEERMEE, Vol. 143 No. 3 pp. 83-90
(20234 3 H) DOI: 10.1541/iecjfms.143.83.

2)

A - BHEEEAN Ot VR R T SR

2023 1 R 1 B2 50 1 FREICH | 3 EFE L PR
MESIEEBERX 1R

MG, ITHGER], EHESE, KRR, IR

[RHEAN I BT B AF7E S D B 1) & fenf st ] B
FREHE - MORHEE M EE Vol 143 No. 1 pp. 14-16
(20234 1 H) DOI: 10.1541/ieejfms.143.14.

2023 FEERSBRRAL 6 (5 & ARV ER)

1. Invited Y. Ohki, N. Hirai, and Y. Tanaka, “Radiation

Effects on Degradation of Polymeric Cable Insulation from
Various Viewpoints,” 4th IEEE International Conference
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Table 1  Slag compositions and dissolution ratios.

Ca0O P20s SiOy Fe:0; MgO MnO AlO: | Mass g
= 57 mass% 289 25 17.2 29.9 13.2 53 3.0 4.00
= H%E mass% 12 04 8.0 58.0 9.9 16.5 6.1 211
BHE % 98 92 75 [} 60 0 (o}

Table 2 Precipitates composition and precipitation ratio.

Ca0 P20s SiO, Fe MgO MnO AlOs H.0
LX) mass%  12.9 16.9 355 9.1 28 28 08 215
LRE% 3 84 11 77 2 32 99
Parttern(®
with recyeling e
et v e [ ] =
without recycling
Pattern (11
ol = I
250 e 130 E]

Discharged slag (kg/t-HM)

Fig.1 Total slag discharge for various operating patterns.
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%=1 CaO
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5 L3453 REZZZ
. + !
wiE | BEEE - B LA B -BR - ESPREnE | 28
¥ 13 1kgP-HM T 0.20kg-Pi-HM [0
« BiFAS Y :
303 Akgslag-HM  FHEER U -2 54
61 9kgslagt-HM
1.30kg-Pr-HM

BRH

AT L*-‘g_,.;ks.m.nn

31 Skg-slagh-HM

" *
01 kg-P-HM TRNE
- -
BUCEARE KR
1 0k g-Pi-HNE O19kg-PA-HM

Fig.2 Slag and phosphorus mass flow in the slag recycling process.
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WRETLIENTE,
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AL 7 ZRRIZB VT, e TEM B8 1l &
7z Z AR5 Ai B8 (PDF) #2479 2 &1L D,
Li,GeO, & LizeGepsSo,0s T A T 3 v &7 A DI E
BIUTF / # ORGSR S22 L Tw L,

Fig. 1 1, Li,GeO, 3 & U Li;s ;GegsS020, ik Fl D ex-situ
TEMBIBEZAT o 2R EZ R L TWwb, Fig. 1 () 1F, A
A=ZHNIY ¥ TPETIER L 72 Li,GeO, as-milled D I 1
PR EEFIFXIETH 5, B8y — o HiZid o —
784 — & Debye-Scherrer V) » 7 D IAE BRI N0 F
7z, BEHEHGHIZE, A AR Tam O F KRS T £
V77 ABMAICHTI L TWD S ED 50 o ize —7,
LisGepsSe20y as-milled 3 KHE, Fig. 1 (b) /R T & 912
LisGeysSp20y DET- W /8 5 — LI, nE—s3F —
COBRPBEINT, ZoZEhH, KA, 13T
BXTENT 7 AEETHD I W gnrol, TOIE
1E, Li,GeO, M EHILL,SO, ZiRINd 5 L, TELT 7 A
MR EVRETHILERL TS, Fig.1 () i, 250T
THI L 7211,GeO, DIEH TG & B MIF/8% — T
H%o 250C THMBM ZATH T L2 & D KERALDEST L,
F ROV A XDHKI2Tam WML TW5 2 L5 h o
720 250°C TEMLIE L 72 LigsGeysS,,0, i E O BE HHLHF 15 %
Fig. 1 (d) \&RL T2, &R 794 Zi3 P e L
TRIATamTH D Z e hbholze 72, BTN Y —
HIZIE, ROV TRENTVRDE LI, NE—=RF—
W EZEF ARy FHPBBEIN, SROORPT ARy
M, T B EEA10A OB TSI L TWw B B Y,

) Li e 8, 50, HT 280C

() LigGoeld, ns-millicd AB) Lig g 45 £, an-milbed (6] LigGiety, IIT 250°C

Fig.1 (a) Dark-field TEM image of as-milled Li,GeO,, (b)
bright-field TEM image of as-milled Li;sGe,sS;,0,, (c)
dark-field TEM image of Li,GeO, HT 250C, and (d)
dark-field TEM image of Li;¢GeSy,O4 HT 250C. The
corresponding electron diffraction paterns of the samples
are shown below their TEM images.
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' —— Lo, HT250°C
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i)
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Fig.2 (a) The PDF results of each sample. (b) Crystal structure
of the hexagonal Li,GeO,, in which the hexagonal
structure is shown to be constructed from O atoms, and Li
or Ge atoms randomly occupy tetrahedral and octahedral
sites.
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Université d' Orléans

Associate Professor

GUEGAN Régis

Advanced composites based on TiS, and graphene oxide (GO) as versatile capacitors

Aim of the research project

Due to their excellent conductivity, moderate band gap and
good mechanical strength, transition metal dichalcogenides
(TMDS) represent versatile materials for possible applications
in the field of energy: electrodes, and or supercapacitor for
instance. Their conductivity is principally driven by the
concentration of charged impurities, while the band gap can be
adjusted by controlling the number of TMDs nanosheets. The
improvements their properties can be significantly enhanced
through their association with further 2D nanocrystals or
nanosheets such as graphene or reduced graphene oxides (rGO).
The purpose of the research project consisted in the synthesis of
rGO/TiS, composites for different ratio and lateral size of the
components and to determine their electrochemical properties

after a fine characterization of their structures and morphologies.

Contents and results of the research

1. Graphite oxide was synthesized based on the modified
Hummer's method and was also thermally reduced

2. Graphene oxide (GO) was properly dispersed in aqueous
media at a concentration

3. The lateral size of GO nanosheets could be drastically

reduced by using ultrasonic treatment

4. Titanium disulfide nanosheets were successfully synthesized
from a TiS, powder and the intercalation of Li" ions within
the layered material leading to the delamination of LiTiS,
nanosheets as supported by complementary analyses

5. As for GO, the lateral size of TiS, nanosheets was reduced
as well by using ultrasounds at high power

6. Due to their opposite electrical charges, both GO and
LiTiS, nanosheets were easily associated in a colloidal
dispersion

7. The different GO-TiS2 composites were characterized by
a set of complementary techniques: TEM, SEM and the
electrochemical properties were also determined

8. The resulting nanocomposites exhibited different organization
depending on the lateral size of the individual GO and TiS,
nanosheets

9. The electrochemical properties of the nanocomposites

appeared to be enhanced in contrast to bulk GO

Outputs of the project (publications, presentations, patents)
A paper is currently under preparation and will be submitted as

soon as possible
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Ralf RIEDEL

Ternary Nitride Ceramics as Superhard Materials

Aim of the research project

In order to achieve prolongation of service life of various types
cutting tools and sliding parts, superhard materials are extremely
important.[1] Diamond is known as the hardest material, but
additional superhard materials are required for their application
to various fields. So far binary nitride superhard materials
such as cubic boron nitride and cubic silicon nitride have been
developed and their properties were reported. In addition,
theoretical calculation studies predicted high hardness of binary
nitrides, which have not been prepared.[2] Thus, research for
finding new superhard materials is still important challenges.
Although binary nitrides have attracted huge attention, research
on ternary nitrides has been limited. [3]

To prepare superhard materials, high-pressure-high-
temperature (HP-HT) process has been typically employed,
since they are stable at a high temperature-high pressure region.
It is possible to prepare high-pressure phases by the HP-HT
treatment of ambient-pressure phases. On the contrary, it is also
possible to prepare high-pressure phases by combining the HP-
HT treatment and solid state metathesis reaction, latter of which
involves the exchange of atoms between two starting compounds
to form a new product. Thus, the appropriate combination of
starting materials for HP-HT processes would be the key for
achieving the goal, the discovery of a new superhard ternary
nitride, and development of reparation methods for ternary
nitrides is thus required.

In this study, we prepared LaWNj; by combination of the HT-
HP treatment and the solid state metathesis reactions with two
sets of starting compounds by using lithium nitride, Li;N, or
sodium azide, NaNj, as a nitrogen source and metal chlorides,
LaCl; and WCl;, as metal sources, and formed crystalline phases

were analyzed.

Contents and results of the research
First, we performed the preparation of LaWNj by the
reported starting materials, LaCl;, WCly, and Li;N based on the

following reaction.[3]

LaCl; + WCl; + 3Li;N — LaWN; + 9LiCl

The starting materials were mixed in an inert atmosphere, and
the mixture was placed in a belt-type high pressure apparatus.
The solid state metathesis reaction was conducted at 5.5 GPa
and 1300 C for 1 h. LiCl was removed by washing with hot
water. The product was analyzed by XRD, and the major
diffraction peaks were similar to XRD patterns of LaWN; and
its solid solution, LaWOgN,,. Thus, obtained phase could
be expressed with a composition formula, LaWO,N, . The
formation of LaWNj;-type compound is consistent with a
previous study.[3]

Then, we tried to prepare LaWN; by the solid state
metathesis reaction using sodium azide based on the following
reaction.

LaCly + WCl; + 9NaN; = LaWN; + 9NaCl + 12 N,

The starting materials were mixed in an inert atmosphere,
and the mixture was placed in the same belt-type high pressure
apparatus as mentioned above. The solid state metathesis
reaction was conducted at 5.5 GPa and 1000 C for 1 h. NaCl
was removed by washing with hot water. The major phase in the
XRD pattern of the product was also LaWO,N;,. Thus, two
different sets of starting compounds are both appropriate for
the preparation of the LaWN;-type compound wia solid state
metathesis reactions at high temperature and high pressure.

We will further try to synthesize ternary nitrides via solid state
metathesis reactions by using lithium nitride and sodium azide

as Ilitl’OgCIl sources.

[1] Z.Zhao et al., Annu. Rev. Mater. Res., 46. 383 (2016).

[2] A. M. Tehrani and J. Brgoch, J. So/id State Chem., 271, 47
(2019).

[3] W. Sun et al., Nat. Mater., 18,732 (2019).

[4] R.E.Treece et al., Comment. Inorg. Chem., 16,313 (1995).

(5] S.Matsuishi ez al, J. Solid State Chem., 315,123508 (2022).

Outputs of the project (publications, presentations, patents)

None
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Steven M. Durbin

Investigation of Engineered Cation Disorder as an Alternative to Alloying in

New Materials Development

Aim of the research project

The traditional route to tuning specific application-specific
properties in new candidate materials is alloying, and in the
context of compounds, either mixing cations, anions, or both.
While a time-tested and industry-adopted approach, including
within the semiconductor arena for electronic devices, the
method has significant limitations, especially as not all alloy
compositions are easily realized. One alternative is to exploit
the direct numerical relationship between some property values
and quantitative metrics of disorder such as the Bragg-Williams
order parameter (“S”).In the context of semiconductors, two of
the project investigators, R. Makin and S. Durbin, have recently
demonstrated that band gap energy exhibits a precise linear
relationship with cation disorder when measured by techniques
such as x-ray diffraction, reflection high-energy electron
diffraction, and Raman spectroscopy. They have subsequently
demonstrated that electron microscopy is an equally viable, and
more accessible, route for measuring S. Identifying how crystal
growth process parameters determine S for a specific material
and synthesis technique allows disorder tuning and achieving the
desired property value (e.g., an ideal band gap energy of 1.4 eV
for a terrestrial solar cell) .

The goals of the project are to investigate in detail the
relationship between process parameters used during synthesis of
semiconductors such as binary nitrides as well as the prototype
mixed cation compounds including ZnSnN, and AgGaTe,,
measured values of the order parameter characterizing each
sample, and the corresponding sample energy band gap as
measured using optical transmission. AgGaTe, samples were to
be synthesized using closed-space sublimation, characterized
by optical transmission at the University of Canterbury to
determine the experimental value of the band gap energy, and
characterized using analysis of electron microscopy images at

Waseda University by the Western Michigan University group.

Contents and results of the research

Samples of AgGaTe, were synthesized by the Kobayashi
research group and sent to Western Michigan University, who
further divided samples to enable parallel analysis. The full
set was analyzed using photoluminescence by collaborator

Prof. Roger Reeves (University of Canterbury, New Zealand)

~ — AGT_65dash1_20mV_4K_y
/ — AGT_65dash2_20mV_4K_y
| — AGT_68dashl_20mV 4K y
|\ — AGT_650ash19_20mV_4K_y

Photoluminescence Intensity (au.)

800 850 900 ©ss0 1000 1050 1100

Experiment Name = AGT_2023Feb3_LowT  Wavele
Graph Name = Al_samplas_4K rerenom )

Figure 1. Cryogenic photoluminescence spectra of a series of
AgGaTe, samples.

between 4 and 130 K, excited by a 450 nm laser diode with
spectra acquired by an InGaN detector (Fig. 1). At cryogenic
temperatures, some peak shift of the feature near 950 nm was
in evident; further detector calibration is planned to improve
signal-to-noise ratio and enable more reliable peak fitting. This
will be compared to planned S* measurements using scanning
electron microscopy and compositional measurements with ion
beam analysis (Rutherford backscattering spectrometry). Both
are scheduled for this spring (2024); equipment downtime
delayed the originally scheduled measurements. The goal here is
to relate the order parameter (measured as S°) to the optically-
measured band gap energy, in tandem with compositional
information, to ascertain the full range of achievable band gap
energy in this material.

In January 2024, the PI (Durbin) travelled to Waseda
University to meet with Prof. Masakazu Kobayashi and discuss
the preliminary findings. He also participated in measuring
two nitride electronic material samples using the 200 kV
JEOL transmission electron microscope (TEM). High-
resolution sample images were acquired after a detailed survey
of each sample. Composition (stoichiometry) was measured
for each sample using energy dispersive x-ray (EDX) analysis,
and will be compared to upcoming ion beam analysis (which
does not have the spatial resolution of the JEOL instrument
but can confirm a sample average). Most importantly, several
transmission electron diffraction patterns were captured from
each sample. These images will be analyzed in a fashion similar

to what we have done previously in the case of reflection high-
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Figure 2. First pass S% order parameter analysis (color)
overlaid on TEM image acquired at Waseda
University in January 2024. Image shows substrate
influence (top) on film (middle layer).

energy electron diffraction (see Fig. 2 for first analysis). The
goal is two different measures, acquired nearly simultaneously on
each sample, that can provide quantitative information regarding
disorder in the sample layer — including any spatial variation that
might exist. With these benchmark measurements, additional
crystal growth experiments will be designed with the goal of
explicitly altering key material properties including band gap

energy. A paper is planned on the preliminary measurements

conducted to date, once the electron microscopy image and
diffraction pattern data can be processed. WE should note that
this will represent our first quantitative disorder measurement
using transmission electron diffraction, providing another
technique to obtain this parameter. We have also recently
improved our image-based disorder measurement, and are
planning on applying it to the electron microscopy images
already acquired. Objectives have been achieved to 75% at
this stage, and should be at 100% by May 31, 2024 once all
measurements are completed, analysis can be performed, and the

results evaluated.

Outputs of the project (publications, presentations, patents)
1. A publication is in preparation (viewing MRS Advances
journal).

2. R.A. Makin (collaborator) provided an online presentation
at ZAIKEN on 1 March 2024.
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Sickafus, and M. Ishimaru, Journal of the European Ceramic
Society 44, 3131-3138 (2024).

[2] Structural changes of radiation-induced bixbyite phase

—130—

(3]

(4]

in 0-Sc4Hf3012 by electron-beam irradiation and heat
treatment (Poster), M. Iwasaki, M. Ishimaru, M. Patel, G.
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Data analysis and machine learning based prediction of mechanical and

physical properties for the development of energy saving materials

Aim of the research project

Classical strategies to design new materials are often trial-
and-error based and require many experiments and simulations,
rendering them time-consuming and costly. In recent years,
new methods, namely machine learning, are combined with
orthodox methods in materials science, such as quantum
chemistry and first principles calculations to speed up and
reduce cost of material discovery process, utilizing data from
already discovered materials. In this project, we aim to use
statistical data analysis and machine learning methods to predict
mechanical and physical properties such as hardness and yield
strength of high-entropy alloys as energy saving materials. The
potential contributions of this research include the collection,
enrichment and analysis of high-entropy alloys databases with
the aforementioned properties, as well as the development of
machine learning prediction models for the hardness and yield

strength of high-entropy alloys.

Contents and results of the research

In recent years, machine learning (ML) is increasingly
integrated with traditional methods in materials science, such
as quantum chemistry and first principles calculations, to
predict novel materials with desired properties. However, most
of the ML methods typically offer point predictions, i.c. single
continuous (e.g. yield strength) or discrete (e.g. phase) values.
Prediction regions such as intervals of sets of discrete values are
often unavailable.

High-entropy alloys (HEAs) are alloys composed of five
or more principal elements with near-equal concentrations.
Recently, HEAs have garnered significant research attention
due to their superior mechanical and physical properties, such as
yield strength and hardness, in comparison to conventional alloys
[1,2]. ML is one of the main methods to predict properties of
novel HEAs based on simulation and experimental data [3, 4].
ML methods like random forests [5] and deep learning [6]
have demonstrated high accuracy in predicting such properties
[7, 8]. However, the uncertainty of predictions, i.e. the

prediction region, is often unavailable.

In FY2023 project, using conformal prediction methods [9],
we quantified relationship between prediction regions size and
size of a HEA's yield strength database along with strategies
for training and validating ML models. The preliminary results
revealed that on average, the size of prediction regions of leave-
one-out is 49.83 MPa smaller than that of simple split training/
validation strategy. Additionally, the size of prediction regions
decreases by 3.18 Mpa if the size of training dataset increases by
1 [10].
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Nanostructured and multilayered ion-implanted alloys for environmental sensing

Aim of the research project

Doped metal alloys are important for various applications of
modern spintronics in environmental regulation and sensing.
Some preliminary results on the gold hydride and/or carbide
nanostructures have been published by our group previously
(Nguyen K.T. et al., Mat. Trans. 56(9), 1383 (2015); Nature
Comm. 12, 1560 (2021)), part of which were supported by
the ZAIKEN. The changes in structure and properties of the
nano-structure alloys for application in reducing environmental
pollution and energy consumption are investigated. The
new materials are prepared using the heavy ion implantation
technique offered by a Pelletron 5SDH-2 Linear Accelerator
recently installed at Vietnam National University Hanoi. The
characterizations have been carried out after preparation at
Waseda University, Japan. The proposed materials include gold
alloys doped with hydrogen and rare-earth LaFe,s-type alloys
for energy purposes. The research consists of electro-magnetic
responses of materials in broad bands, magnetic properties, high-

temperature superconductivity, and other optical anomalies.

Contents and results of the research
In the current project, we have conducted the following:

1. The thin films of Au, Au-Fe, Au-Zn, Au-Al, LaFe,;, Cu-
H, etc. were prepared by vacuum deposition technique at
VNU. Preliminary characterization and measurements were
carried out at VNU. (Dr. Le Viet Cuong)

2. Jon-implanted samples with La and H for dielectric,
optical, and magnetic investigations: Doping concentration
up to 500 mC. (Dr. Le Viet Cuong, Dr. Vuong Van Hiep)

3. Magnetic measurements at room and liquid nitrogen have
been carried out in VNU and Waseda U. (Dr. Le Viet
Cuong and students in Prof. Yamamoto's group)

4. Optical and magnetic measurements, structural character-
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ization by means of advanced techniques such as Raman
and UV-Vis and XPS have been carried out in Waseda
U. (Dr. Le Viet Cuong and students in Prof. Yamamoto's
group)

5. Temperature dependence of the XRD patterns have been
observed at Waseda U. (Dr. Le Viet Cuong and students in
Prof. Yamamoto's group)

6. Theoretical study using ab initio technique on obtained
results will be carried out in both VNU and Waseda U. (Dr.
Le Viet Cuong, Prof. Hoang Nam Nhat)

As an example of the results, XPS spectra taken in ZAIKEN,
Waseda U. are shown in Fig. 1, in which increased binding

energy was observed by doping La and H into Au films.

1400 T T T
Au 47/2
1200 bl
1000 -
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S g0f — b
> \
0
E 600 - — Au-front
= —— AuLa-front
400 AuH-front
200 AL S
0 1 | 1
75 80 85 90 95

Biding Energy (eV)

Figure 1. Observed XPS spectra of pure Au, La-doped, and
H-doped Au films.

Outputs of the project (publications, presentations, patents)
Currently we are summarizing the results of the joint research
to be presented in the international conference and published in

the international journal.
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Project No. 02319  Grant No. JPMXP0723833151
National Academy of Sciences, Republic of Tajikistan ~President (Professor)

Farhod Rahimi

Development of efficient phosphor materials with transition element dopings

Aim of the research project

Phosphor materials have gained extensive attentions because
of their important applications in our life. Many of the current
phosphor materials are prepared by doping of dilute amount
of rare-earth or transition metal ions, which act as an emission
center, in matrix materials. Among such phosphors, rare-earth
doped compounds, such as nitrides, oxides and fluorides, have
been widely used, since such materials have good luminescence
properties. However, due to the limitation of the rare-earth
elements in the earth and the cost for the sources of rare-earth
elements, rare-earth free phosphor materials have been strongly
demanding, and therefore such materials have been extensively
investigated these years. In these phosphor materials, red emission
phosphor is especially important, since the conventional white
light emitting diode (w-LED) made with combination of blue
LED and yellow phosphors has low color rendering property
and high color temperature. In the current project, we propose
development of efficient red-emitting phosphors with transition
element dopings. By collaborating with Professor Yamamoto,
advanced analyses such as X-ray diffraction, SEM-EDX, AES,
XPS, UV-Vis, PL, ESR will be performed at Waseda. From the
results of the current project, we will obtain new materials with

longer service life contributing to the energy saving.

Contents and results of the research

The first principles calculations for various kinds of oxides
and fluorides doped with Mn" ions have been performed and
compared with the experimental results in the collaborating
project with Prof. Yamamoto. Some of the results have been
already reported as joint papers in international journals [1-3].
In the current project, the earlier research has been expanded
to various kinds of matrix materials and perform a series of
analyses, i.e., X-ray diffraction for structure analysis, UV-Vis for
electronic structure analysis, photoluminescence (PL) analysis,
to search the efficient rare-earth free Mn-doped red-emitting
phosphors.

Owing to the collaborations with Prof. Yamamoto, samples
were provided by his group, and cutting-edge analyses have been
carried out mainly at ZATKEN. The first principles calculations
within a density functional theory have been also conducted for

the analysis of the local structure around doped 3d transition

ions such as Cr*", Mn"" and Ni*".

Followings are the items we conducted in this fiscal year.

1) Samples

Samples were prepared with the conventional solid-state
reaction method by the group of Prof. Yamamoto.
2) X-ray diffraction at ZAIKEN

Phase purity and crystal structures of the sample powders
provided by Prof. Yamamoto have been examined by the X-ray
diffraction technique. Rietveld analysis will be also carried out.
3) UV-Vis analysis at ZAIKEN

The electronic structures of the sample powders were
examined by the diffuse reflectance spectra using integration
sphere equipped with the UV-Vis. In these measurements,
change in band-gap and absorption states created by the Mn
doping were determined.

4) Photoluminescence analysis at Yamamoto Lab.

Photoluminescence spectra were measured in excitation and
emission modes, which enable us to know the efficiency and
emission wavelength, i.e., color, of the sample powders.

5) First-principles calculations at Yamamoto Lab.

We have performed the first-principles calculations with
vasp code, in which both meta-GGA and hybrid functionals
were employed for the electron-electron correlation functional.
Dr. Dilshod Nematov in our group visited Waseda University
and partially performed the above 1)-4), during his stay at
ZAIKEN. Dr. Amondulloi Burkhonzoda performed first-
principles calculations remotely on the server settled in
ZAIKEN. We plan to summarize the results of the current joint

research, which will be submitted to the international journal.

References

[1] M. Subhoni, U. Zafari, Ch-G. Ma, A. M. Srivastava, W. W.
Beers, W. Cohen, M. G. Brik, M. Piasecki and T. Yamamoto,
Materials, 15,613, 2022

[2] M. Subhoni, U. Zafari, A. M. Srivastava, W. W. Beers, W.
Cohen, M. G. Brik and T. Yamamoto, Opt. Mater. 115,
110986, 2021.

[3] M. Sagayama, U. Zafari, M. Subhoni, W. W. Beers, W.
E. Cohen, M. Brik, T. Yamamoto, ECS J. Solid State Sci.
Technol. 10, 076004, 2021.
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Outputs of the project (publications, presentations, patents) K,LiAIF; Under Pressure, J. Lumin. 266 (2024) 120278

We have successfully published the following two papers in 2) Z.Umar, O. Khyzhun, T. Yamamoto, P. Bragiel
the impacted international journals. Ab initio calculations of two-site occupation for substituting
1) Z.Umar, M. S. Kurboniyon, O. Khyzhun, T. Yamamoto, C.- ions in MgTa,Og: Cr* phosphor: The geometric and
G. Ma, M. G. Brik, M. Piasecki electronic structures and optical transition energies, Opt.
First-Principles Calculations of the Electronic Structure Mater. 140 (2024) 115057

and Mechanical Properties of Non-Doped and Cr3+—Doped
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Project No. 02320  Grant No. JPMXP0723833151

Centre of Excellence for Photoconversion, Vinéa Institute of Nuclear Sciences - National Institute of the

Republic of Serbia, University of Belgrade, Belgrade, Serbia  Professor
Mikhail G. Brik

Study on the local structure around dilute dopants in optical materials

Aim of the research project

The advanced optical materials have gained great attentions
to realize sustainable societies. To get efficient optical materials,
a doping technique is often employed. To understand their
efficiency of light emission and absorption mechanisms, it
is essential to know the geometric and electronic structures.
In particular, local structure around dopants is of paramount
importance for enhancement of the phosphors™ brightness.
The main aim of the proposed research is to understand
the mechanisms of the emission enhancement of the Mn*'-
doped phosphors and photon up-conversion in the rare-
earth ions doped materials. These topics are now extremely
actively studied by many research groups worldwide, which is
explained by numerous practical applications of these materials
for solid state lighting, photovoltaics, agriculture etc. Despite
high research activity in this field, the mechanisms underlying
these phenomena have not yet been understood with strong
experimental and theoretical evidences. In the present joint
research with Prof. Yamamoto, we would like to focus on the
experimental and theoretical studies of the Mn"* -doped (and
co-doped with other cations) phosphor materials and rare-
earth ions doped oxide powders, which will include the X-ray
diffraction, UV-Vis, photoluminescence, ESR measurements and
theoretical density functional theory (DFT)-based calculations

to understand the local structure effects on the optical properties.

Contents and results of the research

1. Several series of Mn" doped double perovskites
(RE,;MgMOg, RE=La, Y, M=Ti, Sn) were synthesized.
Influence of chemical composition on the Mn*-emission
spectra was studied. The samples were characterized by the
X-ray diffraction (XRD) and optical spectroscopy methods.

2. The ABO, (4=Ca, St, Ba, B=Mo, W) samples doped
with the Er* ions were synthesized and their upconversion
properties were studied.

3. First-principles calculations of the Mn* energy levels in
CaMO; (M =Ti, Zr,and Sn) were performed.

4. The hybrid organic-inorganic perovskite materials were
synthesized and their photovoltaic properties were studied
experimentally and by means of the first principles

calculations.

5. Machine-learning methods were applied to identify
correlations between the structural and electronic properties
of garnets. In addition, the same methods were used to
describe and predict emission energy of the red phosphors
based on the Mn' and Cr* ions. These works are in
progress now.

6. First-principles calculations of the structural, electronic,
elastic properties of the Mn"'- and Cr*-doped phosphor
materials were continued. The most important parameters,
such as the energy of the ’E-'A, emission transition and
the crystal field strength were calculated. This is important
for a deeper understanding of red phosphors performance,
in particular, thermal quenching effects.

7. A visit to Prof. T. Yamamoto laboratory was arranged
between March 10 and 20, 2024. Several meetings with
Prof. T. Yamamoto group members were organized, where
the students presented and discussed their recent results.
Active discussions were held; the plans for publications
of those results and for the future research were outlined.
Prof. M.G. Brik presented a tutorial lecture “Transition
metal ions for lighting and spectroscopy”. The visit was very
fruitful for the development of joint research plans. Two
researchers from Tajikistan — Dr. Dilshod Nematov and
Dr. Amondullo Burhonzoda — also participated in these
meetings.

8. An online meeting for the joint research at ZAIKEN,
Waseda University was held on March 1, 2024. Prof. M.G.
Brik gave a presentation entitled “Cr* and Mn" ions for
optical thermometry and lighting”.

9. Active cooperation with the research groups from the USA,
Poland, China and Tajikistan was strengthened further
during this project implementation.

10. Comparing the initial plan of our activities with the
summary of the obtained results, we conclude that the

expected objectives of the project were achieved.

Outputs of the project (publications, presentations, patents)

An invited talk: “Influence of local environment of emission
center ions on the luminescence property of phosphor materials”
by Prof. Tomoyuki Yamamoto was presented at the EMRS Fall
Meeting, Warsaw, Poland, September 18-21, 2023.
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1.

Two papers were published:

Mekhrdod S. Kurboniyon, Bibo Lou, Umar Zafari, Farhod
Rahimi, Alok M. Srivastava, Tomoyuki Yamamoto,
Mikhail G. Brik, Chong-Geng Ma, “First-principles study
of geometric and electronic structures, and optical transition

energies of Mn'™ impurity ions: K,SiFy as a prototype’, Journal
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of Luminescence 263 (2023) 120103.

. Mekhrdod S. Kurboniyon, Umar Zafari, Chong-Geng

Ma, Michal Piasecki, Mikhail G. Brik, and Tomoyuki
Yamamoto, “Geometrical and Electronic Structure Analysis of
Mn-Doped CaMO;q (M=Ti, Zr, and Sn)", Physica Status
Solidi B 260 (2023) 2200575.
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