Wed. Nov 3, 2021

Room D

Surface Engineering/Thin Film/Semiconductor/Magnetic, Electronic, and
Photonic devices/Electronic Material Processing(SE/TF/EMP/MI/MS)

[1Dp01-13] TF/SE/EMP/MI/MS
Chair:
1:30 PM - 4:45 PM Room D (Kotohira)

[1Dp01S] Effects of a SrO buffer layer and in-situ
post-annealing
on the quality of EuO epitaxial thin films on
SrTiO, substrates
*Yoshihito Sano’, Kenichi Kaminaga®, Shingo
Maruyama', Yuji Matsumoto’ (1. Tohoku Univ.)
1:30 PM - 1:45 PM
[1Dp02] Metal-insulator transition in hydrogenated
NdNiO,
*lkuya Matsuzawa', Takahiro Ozawa', Yusuke
Nishiya', Umar Sidik?, Azusa Hattori?, Hidekazu
Tanaka?, Katsuyuki Fukutani'® (1. The University of
Tokyo, 2. Osaka University, 3. Japan Atomic Energy
Agency)
1:45 PM - 2:00 PM
[1Dp03] Synthesis and Characterization of Metal Oxide
Thin Films
towards Novel Device Functionality
*Kohei Fujiwara’ (1. IMR, Tohoku University)
2:00 PM - 2:30 PM
[1Dp05] Spin-orbit interaction engineering in nanowire
*keiko takase' (1. NTT Basic Research Laboratories,
NTT Corporation)
2:30 PM - 3:00 PM
[ZF D fitl] Break time
3:00 PM - 3:15PM
[1Dp08] VO, thin film growth on polyimide sheet and
electrical properties after peeling
*kunio okimura®, Yuta Miyatakez, Toshihiro
Nakanishi® (1. Faculty of Engineering, Tokai
University, 2. Graduate School of Engineering, Tokai
University, 3. Graduate School of Engineering, Kyoto
University)
3115 PM - 3:30 PM
[1Dp09S] Growth of Oxygen vacancy stabilized zirconia
thin films by reactive HiPIMS
*Naoto Saito', Adriano Panepintoz, Stephanos

Konstantinidis?, Ming Yang', Tetsuhide Shimizu’
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(1. Tokyo metropolitan university, 2. University of
Mons)
3:30 PM - 3:45 PM

[1Dp10] Mass production technology of PbZrTiO, by
sputtering method for piezoelectric MEMS
devices
*Hiroki Kobayashi', Kouhei Matsuoka', Tatsurou
Tsuyuki', Isao Kimura®, Takehito Jimbo' (1. ULVAC
Inc.)
3:45 PM - 4:15 PM

[1Dp12] Dependence of crystal orientation of hafnium
nitride thin film on substrate position in rf
magnetron sputter deposition
*Tomoaki Osumi’, Yasuhito Gotoh' (1. Graduate
School of Engineering, Kyoto University)
4:15 PM - 4:30 PM

[1Dp13] Formation of a mound-shaped structure in Ag
thin films deposited by direct current
sputtering
*Eiji Kusano' (1.Kanazawa Institute of
Technology)
4:30 PM - 4:45 PM

Thu. Nov 4, 2021

Room C

Surface Engineering/Thin Film/Semiconductor/Magnetic, Electronic, and
Photonic devices/Electronic Material Processing(SE/TF/EMP/MI/MS)

[2Ca07-13] TF/SE/EMP/MI/MS
Chair:
10:00 AM - 12:00 PM Room C (Takamatsu)

[2Ca07R] Analysis of vibrational states of H in Pd
nanofilm by inelastic neutron scattering
*Takahiro Ozawa', Maiko Kofu?, Mitsutaka
Nakamura?, Kazuki lida®, Toshiya Otomo?, Osamu
Yamamuro®, Ryota Shimizu®, Taro Hitosugi®,
Katsuyuki Fukutani™’ (1. Institute of Industrial
Science, The University of Tokyo, 2. J-PARC
Center, Japan Atomic Energy Agency, 3. Neutron
Science and Technology Center, Comprehensive
Research Organization for Science and Society, 4.
Institute of Materials Structure Science, High
Energy Accelerator Research Organization (KEK), 5.
Institute for Solid State Physics, The University of
Tokyo, 6. School of Materials and Chemical
Technology, Tokyo Institute of Technology, 7.

Advanced Science Research center, Japan Atomic



Energy Agency)
10:00 AM - 10:15 AM

[2Ca08] Low damage Radical oxidation of Gold

Nanoparticle Plasmon
*Kazuyasu Watanabe', Takeshi Kitajima1, Toshiki
Nakano' (1. National Defense Academy)

10:15 AM - 10:30 AM

[2Ca09Y] Low temperature deposition of c-axis

oriented gallium nitride films using high-
density convergent plasma sputtering device
*Taisei Motomura’, Tatsuo Tabaru', Masato
Uehara' (1. Sensing System Research Center,
National Institute of Advanced Industrial Science
and Technology)

10:30 AM - 10:45 AM

[2Ca10S] Characterization of mist chemical vapor

deposited Al,O; thin films and its
applications in GaN-based MIS-HEMTs
*Tomohiro Motoyama', Ali Baratov?, Rui Shan Low?,
Shun Urano?, Yusui Nakamura®, Masaaki Kuzuhara®,
Joel T. Asubar?, Zenji Yatabe® (1. Graduate School
of Science and Technology, Kumamoto University,
2. Graduate School of Engineering, University of
Fukui, 3. Faculty of Advanced Science and
Technology, Kumamoto University, 4. School of
Engineering, Kwansei Gakuin University)

10:45 AM - 11:00 AM

[ZDfth] Break time

11:00 AM - 11:15 AM

[2Ca12] Modulation of Metal-Insulator Transition

Properties in the strain-controlled VO, micro
sample

*Ai |, Osaka’, Rui Li', Liliany N. Pamasi?, Ken
Hattori?, Hidekazu Tanaka', Azusa N. Hattori' (1.
SANKEN, Osaka University, 2. Graduate School of
Science and Technology, NAIST)

11:15 AM - 11:30 AM

[2Ca13] Creation of single photon source/spin defect

in SiC toward quantum applications
*Takeshi Ohshima® (1. National Institutes for
Quantum Science and Technology)

11:30 AM - 12:00 PM
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Surface Engineering/Thin Film/Semiconductor/Magnetic, Electronic, and Photonic devices/Electronic Material
Processing(SE/TF/EMP/MI/MS)

[1Dp01-13] TF/SE/EMP/MI/MS
Chair:
Wed. Nov 3, 2021 1:30 PM - 4:45 PM Room D (Kotohira)

[1Dp01S] Effects of a SrO buffer layer and in-situ post-annealing
on the quality of EuO epitaxial thin films on SrTiO, substrates
*Yoshihito Sano', Kenichi Kaminaga', Shingo Maruyama’, Yuji Matsumoto' (1. Tohoku
Univ.)
1:30 PM - 1:45 PM

[1Dp02] Metal-insulator transition in hydrogenated NdNiO,
*|lkuya Matsuzawa', Takahiro Ozawa', Yusuke Nishiya', Umar Sidik?, Azusa Hattori?,
Hidekazu Tanaka?, Katsuyuki Fukutani’® (1. The University of Tokyo, 2. Osaka University,
3. Japan Atomic Energy Agency)
1:45 PM - 2:00 PM

[1Dp03] Synthesis and Characterization of Metal Oxide Thin Films
towards Novel Device Functionality
*Kohei Fujiwara' (1. IMR, Tohoku University)
2:00 PM - 2:30 PM

[1Dp05] Spin-orbit interaction engineering in nanowire
*keiko takase' (1. NTT Basic Research Laboratories, NTT Corporation)
2:30 PM - 3:00 PM

[Z®D1th] Break time
3:00 PM - 3:15 PM

[1Dp08] VO, thin film growth on polyimide sheet and electrical properties
after peeling
*kunio okimura®, Yuta Miyatake?, Toshihiro Nakanishi® (1. Faculty of Engineering, Tokai
University, 2. Graduate School of Engineering, Tokai University, 3. Graduate School of
Engineering, Kyoto University)
3:15 PM - 3:30 PM

[1Dp09S] Growth of Oxygen vacancy stabilized zirconia thin films by reactive
HiPIMS
*Naoto Saito', Adriano Panepinto?, Stephanos Konstantinidis?, Ming Yang', Tetsuhide
Shimizu' (1. Tokyo metropolitan university, 2. University of Mons)
3:30 PM - 3:45 PM

[1Dp10] Mass production technology of PbZrTiO, by sputtering method for
piezoelectric MEMS devices
*Hiroki Kobayashi', Kouhei Matsuoka’, Tatsurou Tsuyuki', Isao Kimura®, Takehito Jimbo' (1.
ULVAC Inc.)
3:45 PM - 4:15 PM

[1Dp12] Dependence of crystal orientation of hafnium nitride thin film on
substrate position in rf magnetron sputter deposition
*Tomoaki Osumi', Yasuhito Gotoh' (1. Graduate School of Engineering, Kyoto University)
4:15 PM - 4:30 PM
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[1Dp13] Formation of a mound-shaped structure in Ag thin films deposited by
direct current sputtering
*Eiji Kusano' (1.Kanazawa Institute of Technology)
4:30 PM - 4:45 PM
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Effects of a SrO buffer layer and in-situ post-annealing
on the quality of EuQ epitaxial thin films on SrTiO; substrates

OYoshihito Sano, Kenichi Kaminaga, Shingo Maruyama, Yuji Matsumoto

Tohoku Univ.

1. #E

SRR ISEIR D BuO 1, IR A Y b =27 26
B LTHIRF SN D DD, BEFEROK E DRGNS
<, BIELRTVWEWIREEHT D, 0D, K
REB T COMERIENRETH Y, FEEREICS
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BN £ B BRI OREFIT 2, —F, MU=
MBAFE LTz, A A RN ERE & % R o/
WUNOESCTFREE TCEEE—HTIT D T &2
RERBEENZRAWVWDZ LT, KRWCEBTDHIZ LR
< EuO HEOEXALFREN FIRE & 72 5, AWFIETIE
EuO MEERICH- 0, HEMEZHT D Nb F—7
SrTiOs(Nb:STO) Hifffh M AR LT\ 5, LAl
TAVE TR, EAINE Y STO FEM R > & T~
DEEFEEYERDS EuO RO & E L2 A TWiz[2],
% ZCAMFFETIX, STO HAR =~ EuO wifE/ERIC F5
FB S0 Ny 7 7 BOBABLUOEZERA T =—/L
DN DWW THE L 72D THRET 5,

2. REBRAEK

RIATEF LA 1T 72 5 72 0.05 wt% Nb:STO(100) H
FEEmEER Elo, SV A =P —HEREEIZ L 5 T SrO
Ny 7 7 @4 500°C, BEFRSYHE 5X10° Torr THERET:,
EuO % 375°C, BEAFEAE 5X 108 Torr THERE L 72
DOERELA ET 5, £z, BEA L FREEOSMT EuO
% SrO Ny 7 7 @ b L OB BICER L, B
2EF % N =D — AE T2 X 10 Torr) IZ BT
375°C T30 min DARA N7 =— V%4772 D%, *
WENRE B, C L35, REZIIHRBEREIZT VI
FTRr v TREEHFEL, BET v =0 bk &
DL, XHREHT(XRD)IC & AT 21172~ 7=,

OAHEEN BAREAEEER

*E-mail: yoshihito.sano.tl @dc.tohoku.ac.jp

3. MREEE

KBt XRD 784 — > % Fig 1oy, £72, %
#EFD XRD B —7 KW R L7z ¢ #1& & EuO 002 [6]
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Fig.1: ()& #ktD XRD /X & —2,

()& B D c filR IS LV v X 0 7 U — 7 O -AHiE.

X

[1]1S. Takata, etal, J. Appl Phys., 110, 103513 (2011).
[21W.Guo, etal., J Appl Phys, 124, 235301 (2018).

[3]B.T. Matthias, etal., Phys. Rev. Lett. 7, 160-161 (1961).

[4] P. Lomker, etal., Phys.Rev. Lett.3, 061401 (2019).

[#HEE] AWFZeiE, JSPS BHFE 19K 15440, 20H02610 DBIRL 2521 7= H D TY,
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NdNiO; DK FEIZ K 2 EBEFAKIERE

ORRPRAC T /NEZEI LA | Umar Sidik?, iREBFE 2, TP 5F0 2 848 sz 13
VHRCRUR AR PE BRI ZERT, 2 KBRS E R 8T, BRI 7 I JE B R penss
Metal-insulator transition in hydrogenated NdNiOs

Olkuya Matsuzawa'", Takahiro Ozawa', Yusuke Nishiya', Umar Sidik?, Azusa Hattori?, Hidekazu Tanaka’
and Katsuyuki Fukutani'?

'The University of Tokyo, 2Osaka University, *Japan Atomic Energy Agency

1. [FL®IC Pt/NNO/LAO

FtHHEZRE LT, a7 AHA b RNi03 |%, (B
AT L0 @EiERiEg s R LET (), —FH, &l 10°¢
@ani SmNi0, (SNO) DOEXEHUL. KFER—F

CXVEETKREIZEAT L2 ERENTNET
@ 772 L. T OKEFREBMEHAREB D A =X

LI ELSHMENTWER A, FAZEOHZEO BT
IRFBEPREE & B HEE O BR A EBRAICHIES 2 2 &
XV RNiO 128 1F D KEF e BiEEAEE D A =
A LEfRAT 22 & T,

HHE & 100nm L 0 NdNi 0, 0 i 2 VR L k58 10°F
{EDRNZ, 7 4 VABNEREDKT & & I Eiixik o
A2 R LT MR LE Lz, KEICEDH
TN OEIBILOEALZRE L, EDOBRERIGTHT
(NRA) ZfEFA LT, o AP oKFBREZEL £
L7z,

Fig. 112, NdNiO, FEDE LIS & /K FE R E (NdNiOsH,)
ORIRE R LET, KBRENEMNT S L. EXHEST Fig. 1. NdNiO; HIEOBEXHITE NRA ICX > TR LR
I x = 0.4 FTIE KIEZEML, W T x = 0.4~ 7o KSBIREE D BEFR
0.9 TYHIZARY F Liz, Zoptomnix, KFEL
IZ &> T NdNiO,; ED & Bt R isf 2 51 & 2 S
2L BRLTWET, x=0.4 £ TOEPLOAIL 2 HY
mE, $7AOKER—=FI2XL-oTHI &R Sh-
MR AHO N —a L —2 g v B RLTWA EEZ LR
£9, x OB E L TOEBOIELE NG, BJE K&t
AR x~0.5 TRIETT2EEXONET,
DO, Fig. 2 127 T L 9 ICKFEICE » TN N +____%___
R &NT Mott ffiklk e 72> TV % & TS E H +
7T

1) J. B. Torrance et al., Phys. Rev. B (1992) Ni e #& Ni e 81
2) Jian Shi et al Nat Commun 5, 4860 (2014)

105 L

104 L

Electrical resistance (Q)

102f e
0.0 0.2 0.4 0.6 0.8 1.0
x for NdNiOsH,

Fig. 2. /KFE(LATE TOEFIREBOZE(

*E-mail:  matsuzawa-ikuya447@g.ecc.u-tokyo.ac.jp

OABHEEAN BAREBEZEZER - 1Dp02 -



1Dp03

2021 FHAREMEEZ S FTHER

Annual Meeting of the Japan Society of Vacuum and Surface Science 2021

TN ABEOERICA T -ERERILMOFELLHR

OREIR 7271
LRI R4 BT

Synthesis and Characterization of Metal Oxide Thin Films
towards Novel Device Functionality

OKobhei Fujiwara!

IMR, Tohoku University

1. [IL®IC

KR Lr ho=r 20HWFL LT, Z¥LE
TR CISEREEIE, BelE, M, BRER L) &
RTERRILYNIBRE SN TN D, FrarT A ARG
DORRRES L OSE AL - SR T 72 3R ERL AT
DT % BHET BT, fd AL B < BUE - filiE S 4,
DD, k7 S AT D i B O A I R
RN AR IR, FHEEERE T r A (UL A L—
PG, ANy 2 ) U7k DRI E S R —
) W bERO S RAININZ., #iarT S A
APEREB G & 5TAI « RRAE L 7oA R A FRNT 2,

2. HER#HER

BT - BER -« BrarT A AREREICEA 5 FRohsek
R T, e E 2B IREEAT OfE R
WTHFI L=,

A) AXRTA RX¥ ¥ v TR ERD N F7 PR

X s he

a7 25 A bR BaSn0st?, LiNbO3; % ZnSnO4*4
B) EMmLIT R DGR L BIRAA v TF 7
HEBEDIRGE

J& KA L HEERER (L) RFe,0,59)

C) BRALZFET A AEEE W27 = T A4 NREEIR
DR S URFE

A B R V(ZN,Fe);04"®
D) AEY hu =7 AT A ZEMWE ORE & &
fif + AV EHAERED FERIE

JLF LA 1r0,%, MoO,, WO,0
E) FLZERkME T v A & Al U 7o T E O G Rk &
WPEREAT

aZ 4 BR(CrRU)0:™, A L A FA MRS 71D

OATHEEAN BAREAEZEER

*E-mail:  kohei.fujiwara@tohoku.ac.jp
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1) K. Fujiwara et al., AIP Adv. 6, 085014 (2016).

2) K. Fujiwara et al., Appl. Phys. Lett. 110, 203503 (2017).

3) H. Minato, K. Fujiwara et al., AIP Adv. 8, 055327
(2018).

4) K. Fujiwara et al., APL Mater. 7, 022505 (2019).

5) K. Fujiwara et al., J. Phys. D: Appl. Phys. 46, 155108
(2013).

6) K. Fujiwara et al., Appl. Phys. Express 14, 083001
(2021).

7) K. Fujiwara et al., Adv. Mater. Interfaces 1, 1300108
(2014).

8) T. Ichimura, K. Fujiwara et al., Sci. Rep. 4, 5818 (2014).

9) K. Fujiwara et al., Nat. Commun. 4, 2893 (2013).

10) K. Fujiwara et al., J. Appl. Phys. 125, 085301 (2019).

11) K. Fujiwara et al., Chem. Mater. 32, 5272 (2020).

12) K. Miura, K. Fujiwara et al., Commun. Mater. 1, 55
(2020).
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Spin-orbit interaction engineering in nanowire

OKeiko Takase'"

! Quantum Solid State Physics Research Group, Physical Science Laboratory,
NTT Basic Research Laboratories, NTT Corporation

A CHIEMEAER (SO XETFAE Y EETFOPEAEIEAFA S L& FHSGmNETHY  T1I-V
BAEETIZTOMENRE NI EBRMEN TS, SOI ZEXHITHIE L TA U EERRA Vo linz 5 &
9T EiE, AEVFEIRAEVETE Y M, SOICRETIE~I 7T REREZRA L hRr Y v E T2
VEa—HA~OISHORTER SN TWD, AHRETIE, 111V BYEERT ) VA Y OERLZERE N T
VUARBIZBWT, TV a A CHHEM EER AR — NEETIEFICRE HIEHT L Z LITRE L Ex
DOIFZE[D) —H DOV TREL, SHLICHFRBEEZEFICOVTHNT D, 2Dk, FERMIIHEEEE S A
v FET OFEBUCEHBRT 2 s s, £72, BEL T, BF Fy MESITRBWTY SOI 28I BB R AE
ERIETZENY a3y A XPE (BIRES ZRE) "obndb Il L biBNTHTETHD,

[ ]
- 2020
2019 @ [
2D & 1D Schottky FETs S o7 I wes @
(top-down approach, Channel width > 400 nm) InAs: SRS Metal  ALD-grown
Y Gate-all-around @ condzcnve
2009 201 6 oxide
2D FET’ [}
+ spin injection 2015
InSb:
Q type+back-gate
2007, b
2D FET & 2012
InAs:  —" o1
Surrounding ion-gate /. >
2004, InAs
1D FET ° —
(quantum wire) 2005 - \:I

InAs: N
back-gate <|"AS /

2005 Our,work

Nanowire FETs (bottom-up approach, Wire width < 200 nm)

1990, Theory
Fig. 1. A& UM AIEMOESGIEIC I T 258D REL, 2017 4 LAREIT R« DIFFERCR Th 5 [4) 2 M,

X &

1) K. Takase et al., Sci. Rep. 7, 930 (2017)., @lE T, fx RE  ISHYE 87, 678 (2018).
2) K. Takase et al., Appl. Phys. Express 12, 117002 (2019). (Open access)

3) K. Takase et al., Appl. Phys. Lett. 119 013102 (2021). (Editor’s Pick)

4) EWEET etal, : & HEZE 64,118, (2021), HALMERSEHE OZ4EE, 21, 30, (2021).
5) K. Takase et al., arXiv:2107.13928.

*E-mail: keiko.takase.wa@hco.ntt.co.jp
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3:00 PM - 3:15 PM (Wed. Nov 3, 2021 1:30 PM - 4:45 PM Room D)

[ZFD1th] Break time
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VO: thin film growth on polyimide sheet and electrical properties after peeling
oKunio Okimura', Yuta Miyatake? and Toshihiro Nakanishi®

o! School of Engineering, Tokai Univ. ? Graduate School of Engineering, Tokai Univ.

3 Graduate School of Engineering, Kyoto Univ.

1. IXL®IT

7 LR TN HR BB FE O RE MR 2 HERE T S
Z &, FRk i SRR A OB RIS IFING X
WG e EORTREME AT Z L D EBI IR X
NHEITTHD. b/ TV A(VO) I FhffEisg
ORI D 68°CREEE CTHUT O BRI b, Al
B4R (Insulator-Metal Transition: IMT) %759,
Z OB I VO, FEER D V-V 5(Cr R DR F-RIC &
STET 2 Z b, B R~ 7 v v LR
L 72 VO, @ Cr il DI {5 SRR DK & 22251k
MBENTND, [1] ABFZE TR O T AR~
SHTZARY A 2 RIEJES 10 pm FRE) B~ VO, fihiEix
EHEREL, ARV A I NEOHBERT#ICIIT D VO, DER
FEMEIZ DWW TR, VOskEsa DRRARED T2 DIy 7
7—J@L LT Zn0 ZEA LT [2]

2. ERFE

FERIIHIOIZR Y A I RIEAE GG TR O T A HeAR
(20x20 mm?) L ~A B a— NETHEREL7Z. RUA IR
JRikAa A a— bk LTctk, BRI 24TV 10 pm
JEREEDRY A I FIEZ/ER U7, e TRIGHEA 7Sy
ZIEIZ R Y ZnO Ny 7 7 —JEEHERE L7, ZnO RITEE
500 nm FREETH Y, X HEHTIZE Y ¢ filifidm LD =
& AMER LTZ. CHliEdH ZnO DATTRIT 12200 B %24
9% VO, D a-c HIZEAT 572 b #HELAALE LAV . [3]
BARISS A 2 1E7% -V T VO, R ERL AT 5 7.
4, ZnO OBEMIEHNC K DHLAZ AR T2 DIZ, RS
FCRAN TS 2 Hob A 7 ARIMEZ T L7z, VO, BRI,
FEMARE 260°C, 421 0.5 Pa, O, it & 1.0 scem, RF &) 200
W, FEMSA 7 2ES1 25 W THEhE L7z, 40 /o OHERRE
M Clt VORI TE 200 nm FEE CThH - 7=

OATHEEAN BAREBEZEZER

*E-mail: okimura@tokai.ac.jp

3. EBER LRt

ZnO/polyimide/quartz FIZAUR L7z VO.#l> XRD K
v, ZnO ETIE VO, (020) B — 27 RR.5H, ZnO /Ny 7 7
—ZHRIC X0 bEECRR LT B S T AR LY
260°COARIRIZINT VO, Bl AR NSRBI T & 72,

10

10
(a) before (b) after‘
peeling peeling

1 1
e g
g d
> 2 L
§ 0.1 £ 0.1

~

040.01 0.01
0.001 0.001

20 30 40 50 60 70 80 90 100
Temperature (°C)

20 30 40 50 60 70 80 90 101
Temperature (°C)

Fig. 1 Resistivity changes against temperature in
VO»/ZnO/polyimide/quartz (a), and VO»/ZnO/polyimide (b).
Inset pictures show appearance of samples.

VO»/ZnO/polyimide/quartz {25} LT, A5HEARK D> © FIFERT
(a) & HIBE% (b)) OB TR —IRE (p-T)ReEAHIE L7 R
% Fig. 113 FIBERT(a) X ORIBEA (D) & HIT 2.5 HTFRE
O IMT %R LTz, HEERD p-T FhiIg o Tth v,
WH DA SV ADRIR S Tz 2 L ATERT % TREMEDS
bD. AREEILT LTI NIRE R AN L TR0
T I F a2z — L OISR TE D RBERTIE, FEEE
DA 5642 #FR05 [RIT6 T 2 TR KIZ DV T
bt 5.

X R
[1] Y. Muraoka and Z. Hiroi, Appl. Phys. Lett. 80 (2002) 583.
[2] K. Kato, et al., Jpn. J. Appl. Phys. 42 (2003) 6523.

[3] H. Hoshino et al., Sol. Energy Mater. Sol. Cells 191 (2019)
9.
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O%5% E A\ !, Adriano Panepinto?, Stephanos Konstantinidis?, # B!, &K fHae "
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Growth of oxygen vacancy stabilized zirconia thin films by reactive HiPIMS

ONaoto Saito' , Adriano Panepinto?®, Stephanos Konstantinidis?, Ming Yang' and Tetsuhide Shimizu'*

"Tokyo metropolitan university, 2University of Mons

1. [ZL®IZ
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Mass production technology of PbZrTiO3s by sputtering method
for piezoelectric MEMS devices

OHiroki Kobayashi'*, Kouhei Matsuoka®, Tatsurou Tsuyuki?, Isao Kimura?, Takehito Jimbo*

IULVAC Inc.
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1) #F 5L @ &Z X > 7 A 47,760 (2012).

2) K. Suu : 4" international workshop on Piezoelectric
MEMS, Kobe (2014) I-1.

3) S. Fujii, 1. Kanno, T. Kanda, and R. Takayama : Jpn. J.
Appl. Phys., 36, 6065 (1997).

4) 1. Kanno, H. Kotera, and K. Wasa :
Actuators A, 107, 68 (2003).

5) S. Hiboux, P. Muralt, and N. Setter : Proc. MRS Fall
Meeting, 596, 499 (1999).

6) K. Suu : 10th International Conference on Materials for
Advanced Technologies, Singapore (2019).
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Dependence of crystal orientation of hafnium nitride thin film on substrate position in
rf magnetron sputter deposition

OTomoaki Osumi* and Yasuhito Gotoh

!Graduate School of Engineering, Kyoto University
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Formation of a mound-shaped structure in Ag thin films deposited by direct current sputtering
OEiji Kusano

Co-creative Research Center of Industrial Science and Technology, Kanazawa Institute of Technology
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Fig.1 Cross-sectional SEM images of Ag thin films
deposited at substrate temperatures ofR.T. and 500 °C

for discharge pressures of 0.40 and 2.00 Pa.
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1) E. Kusano, Structure-zone modeling of sputter-deposited
thin films: a brief review, Appl. Sci. Convergence
Technol. 28, 179-185 (2019).

2) E. Kusano, Revisitation of the structure zone model based
on the investigation of the structure and properties of
Ti, Zr, and Hf thin films deposited at 70-600° C using
DC magnetron sputtering, J. Vac. Sci. Technol. A, 36,
041506 (2018).
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Fig.2 Average lateral grain diameter of the Ag thin films
as a function of Tw/Tm. The average lateral grain
size was calculated from the number density of
particle obtained by AFM measurements.
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[2Ca07R] Analysis of vibrational states of H in Pd nanofilm by inelastic neutron
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scattering
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Yamamuro®, Ryota Shimizu®, Taro Hitosugi®, Katsuyuki Fukutani”’ (1. Institute of
Industrial Science , The University of Tokyo, 2. J-PARC Center, Japan Atomic Energy
Agency, 3. Neutron Science and Technology Center, Comprehensive Research Organization
for Science and Society, 4. Institute of Materials Structure Science, High Energy
Accelerator Research Organization (KEK), 5. Institute for Solid State Physics, The
University of Tokyo, 6. School of Materials and Chemical Technology, Tokyo Institute of
Technology, 7. Advanced Science Research center, Japan Atomic Energy Agency)
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Low damage Radical oxidation of Gold Nanoparticle Plasmon

*Kazuyasu Watanabe', Takeshi Kitajima', Toshiki Nakano' (1. National Defense Academy)
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[2Ca09Y] Low temperature deposition of c-axis oriented gallium nitride films
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using high-density convergent plasma sputtering device
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National Institute of Advanced Industrial Science and Technology)
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Modulation of Metal-Insulator Transition Properties in the strain-

controlled VO, micro sample

*Ai I. Osaka', Rui Li', Liliany N. Pamasi’, Ken Hattori?, Hidekazu Tanaka', Azusa N. Hattori’
(1. SANKEN, Osaka University, 2. Graduate School of Science and Technology, NAIST)
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Creation of single photon source/spin defect in SiC toward quantum

applications

*Takeshi Ohshima®' (1. National Institutes for Quantum Science and Technology)
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Analysis of vibrational states of H in Pd nanofilm by inelastic neutron scattering
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Low damage Radical oxidation of Gold Nanoparticle Plasmon

OKazuyasu Watanabe™ , Takeshi Kitajima and Toshiki Nakano

National Defense Academy
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1 Aihui Liang, Qingye Liu, Guiging Wen, Zhiliang Jiang.
Trends in Analytical Chemistry, Vol 37, 2012.

2 Takeshi Kitajima, Machiko Miyake, Kohei Honda, and
Toshiki Nakano, J.Appl. Phys. 127, 2020.
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BEERR IS ATRANRNyE Y VITEBEERA:
c MECMZELH V)V LEEDERFE

OANS Kpk ", W R, LR AT

VESLAF B R TE NPEFER IR G B v TR T AfgEE S H —

Low temperature deposition of c-axis oriented gallium nitride films
using high-density convergent plasma sputtering device

(OTaisei Motomura'®, Tatsuo Tabaru' and Masato Uehara'

! Sensing System Research Center, National Institute of Advanced Industrial Science and Technology (AIST)

M-V EELHOZEA S Y 7 A (GaN) [IHFEHR TR
SRR POISICE L TWD Z e b, B
KRG 2 £ & LT EEIZ BT, BIE b RERE
BT D kR 2 PR T TS, DL 97,
Bz ISR EEO —FTh 5 ANy Z LIS
L DRI DO RFE 2150 Lo DO GV % 1) | &
BB DIT, MBI A N EKAGAIZL > TRESE
TR % N CEEBE T 7 A~ % % —7 > MIUL
RIS AR/ ANy 2 U 745 (Convergent Plasma
Sputtering Device: CPSD) ##2ZL L Cx7 D, CPSD T
VI 2 DRI R BT D 72 IR % i Y
DRI DYLAA I S, T T A HhOA AR
L =5 MM EO ZIRE T RO FERA~DFEANRIZ
LN DA A F A — DRI E EF & H 4 550 R
DA XD, AR%EFK TIL CPSD % VT GaN HED
IR A 4T > 72 FEBRIC O T, R BEf AR O 5
Reb LlllmET 5,

CPSD ZHWWTC, #kIK Ga ¥ —747 v b, &R AIET]
02Pa, #—7% v M-EAREEHE SOmm & L, Bk —
Z—IREE & IEIER (~80°C) 75 800°CE TA LI ¥,
7 7 A T (0001 FEM 1 A X R % F i L 7=,
Fig.1 |2 & —% —iR &% (a) FEMEL, (b) 200°C, (c) 600°C
IZLTHE BN GaN D 20-y plane (2351 5 X ##
B RZ—r%mRd, e—F—HEDO LR &L HIT,
GaN(0002)[EIHT &' — 27 2381 < 72 ¥ | (b) 200°C (23T
GaN(0002) D AR e [B1 8T v°— 27 35 B 4172, (c) 600°C
2B W T, GaN(0002)35 X O GaN(10-11) D [alHT &5 —
IR bITL, BERTIE, F6N7t GaN HIED ¢ A
¥y ROME K &0 X BREHTIIER 3 LUK E

OATHEEAN BAREBEZEZER

*E-mail: t.motomura@aist.go.jp

26 (deg.)

(@) no-heating

Sapphire (0006)

~ 7 O~ 7 N e

X (deg.)

Fig. 1. XRD scans on 28-y plane of the deposited films at
various T (a) no-heating (b) 200 °C, (c) 600 °C. The
drawing range of y axis is +11 degrees. The 26 axis
corresponds to the out-of-plane scan ranging from 30 to 50

degrees.

AFM 8% 4 L2, b U o LERRO ¢ Blild m i o J
BORERIFIEIZ DWW TR, 2%y # GaN EREOKIE
RO ATRENEIC S\ TR T 5,

X M

1) T. Motomura and T. Tabaru, Rev. Sci. Instrum. 89,
63501 (2018).
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SRk CVDEIZKYERL - ALO: EIE L GaN % MIS-HEMT A~ A
ORI 2, Ali Baratov?, Rui Shan Low?, JH¥F 5% 2,
A K3, B IER 4 Joel T. Asubar®, & HEE K153

VREAR TR B B AR O

2RI R PR T LA SER

SRR FRFBE S P AR IEED, 4 BV e R T

Characterization of mist chemical vapor deposited Al2O3 thin films
and its applications in GaN-based MIS-HEMTs

(OTomohiro Motoyama', Ali Baratov?, Rui Shan Low?, Shun Urano?,
Yusui Nakamura', Masaaki Kuzuhara®, Joel T. Asubar?®*, Zenji Yatabe'

"Kumamoto University, *University of Fukui, *Kwansei Gakuin University

1. [ZL®IZ

AlGaN/GaN ~7 & i | FKHE 2% C i B R 03 ml BE
PR SRR R T —F R AL LCHER &
TS, A A T ZHIATR DFEEE 2 JE RS 2 72912
X, &B-7 — MGG S RMIS)IE N EE TH
b, D5 — MR X AR O B ER(~9).
JRWRY Ry v 7(~T eV)ZHT 5D ALO; 2 H
BIZAWHBNTWA D, E2 T EHREALDAIC LY
ALO; 7 — MR A HEFE T2 Z & 3%V, AT
FE= A s a7 Ly Y —72 bR E L
THHND I A MEFPREAE mist-CVD)E 212XV
ERL L 72 ALOs 7" — M ifakxli 2 A4 % mist-ALOs/
AlGaN/GaN & A 7 — N OIERL Gl - ffHT 21T - 72,

2. EEBRAE

I A K CVDIEIZ LV ALO; A ERL U 72, JFUEHA
WIZiE Al IR E LTCT A= AT B F AT b
F-— FANCsH,02)3)]. BT A % 7 — & HW T,
HEFFIEFE 13 400 °C TH v U 7T A RTIIER 2 H W=,
MIS %A F— RO/ERLZIE SiC Ft B AlGaN/GaN
~TuffiEE#H L7, AlGaN JBIE1T 24 nm, Al #AL
HIX 25 % Th 5, ALO; EEDOFHIE D7, Si Ak E
28 2 A b CVD RIZ &LV ALOs ZHERS L 72,

3. MRLEBEE

Fig. 112 Si FEAR BIZHERE L 72 mist-ALO; IEJE O HERE
REFEMRTEIE 2 7R 97, Mist-ALO; IH/E & HEFERER 2 134R
TR & V) BATF 2R HIEPEZ A L T D, AER
S CITHERDE E 1349 30 nmy/min TH Y . — KA
ALD £V H@#ECTH -7, XAREPHHE LY mist-

OATHEEAN BAREBEZEZER

*E-mail:  joel@u-fukui.ac.jp, yatabe@cs.kumamoto-u.ac.jp

-
o

ML B LU B I R
_—MISt-A|203 ‘

n &
L 400 °C Q¢§ *

(um)
o o o
N [e)] oo
™ T

o
[N

Mist-AI203 thickness
T

| |
10 15 20 25 30
Time (min)

Fig. 1. Mist-ALO; HEFE i &

ALO; HEIXT EN T 7 AEETH D Z & PHER I,
Mz T X BAET BT X DHE D S EEHIH iR
6.5 eV, X MRMEZRME L 0 HEEIL 2.78 g/lem?, 3T
V7Y A M) —HIENPSEITRIL 1.64 720 ALD
ECERLETELT 7 2 ALO; EREDE L 72 -7
D, FThbbEKa A o a7 Ly R —7/4I X |k
CVD T ALD % & RI%ORE 2464 5 ALO; THIEA
HOHERGEE TR LN A2 RBL TN D,

YERL L 72 mist-ALLOs/AlGaN/GaN ¥ A A — RO gE—
BIE(C-MRIERER LV NEAA 7 ARSIV C Ak
REBONS ENY BHERTE, B4 AlLOs/AIGaN
REDTERR ST 2 EWRB ST, C-V Rtk o35l
HEMEREERBEE DT 4 v T 4 I X0 R ERr
B Dy 2B U7, E. - 0.8 eV AT TR 2 x 101
eViem? & 72V ALD-ALOy/AlGaN THE STV 5 Dy
X0 b RERENEONIZY,

X

1) J. Asubar et al.: J. Appl. Phys. 129, 121102 (2021).

2) Kawaharamura et al: AIP Adv. 3, 032135 (2013).

3) Z. Yatabe et al.: Jpn. J. Appl. Phys. 58, 070905 (2019).
4)R. S. Low et al.: Appl. Phys. Express 14, 031004 (2021).
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YA AZBMTOVT AHHEHIZ & 3 VO, DIREGBEEER

o XX Y, 2 Ei !, Liliany N. Pamasi2, R#ES B 2,

VRO PESER AT I,

H FFn L IRES FE L

278 AR RN R AR et A Bt et

Modulation of Metal-Insulator Transition Properties in the strain-controlled VO2 micro
sample

OA. I. Osaka'", R. Li%, L. N. Pamasi?, K. Hattori? H. Tanaka® and A. N. Hattori*

10saka Univ., SANKEN, 2 NAIST, Graduate School of Science and Technology

1. [FL&®IC

REM 72 EARE SR Th Y FiRL T MIT
ZRT VO I, 10-10* F51C K SE R AR BEHIZE L 6 |
AL F U T TN ARLR R A =X =72 E OIS AN
REENTWD, VO, Tk, BN, OT 47 EDANH
FIRT & o THEZAR D D A BICBURIC (LT 5 2 &3
HMHENTEY, T4 AMullhH iz > Tid, BEALIC
KT HIPLO ERE 2 CIREEOE K, TR OEBIR
FEDORINZ2 EARD B D, VO, Tix MIT ife THtkx
BB RAA PRI T DB S Bl S
o MIT O/ NEALIE, BE nm-$pm A X D&
FHRAAL L THD LI, Tk TOERMFIENR L 22>
TWBH 9L - EERECIE, 2BOEBHOFEL1L
SN MIT ZFeEE U CTBIZE L T D 72 | FrIE A
NRFETH D, £ THRAIE, BRI A XS
72 VO B A EV L, ~ A 7 n ERINICE T % P
CiaA®, ~vA 7 v 2B A REF L THRAETHO0T
HEFAND Z LT MIT Bl 2R 7,

B 15 nm @ VO, # /5% Pulsed Laser Deposition 4
Z VT TiOn(001) HLfE fh EEfR LIz B % % 3 v LK
E&E, 74 NIV TFTT7 4= RIAL 2y F LI T
BRIE (w), FEMREIEEEE (1)% 2-10 um & U725k 2 1R
L. 2 ¥ Ao CHEHT O IR K A7 (R-T) Reitk: & FFA L
720 VO, D~ A 7 W A XN w = 1 = 2-10 um)®
R-T #ift % Fig. 1 \T~"d, 2 TOREN & B-Hixiiln
BAZE - T LHTLL EOIHE L Z27m§ 25, £ D MIT 2%
AP, BREEISGEVD RO, 2 um R
£ T cooling, heating BFE DT TR T v 7 HPTE L
NEE I, —FH, REY A XN 10pum 12725 &7
OB PZEAT, hoEBRN ERLTnsZ L
Wbond, RO EFIZ, VO, OMBEEZ S S

OATHEEAN BAREBEZEZER

*E-mail: osakaai@sanken.osaka-u.ac.jp
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Fig. 1. VO, = 7 1 #EHw=1=2-10 um)® R-T Hi#g,

ELVIRTOdEFOHEER D EEVNERLERIC
INELTRIAZ ENMENTEY, ZEMHEACIADR
BIZK o TRAETHOTAIZL > TIBIERENEHR T
ELHZLHTRBL TS, o, BB A X
vy, EXT U VADEBREL RoTWND, EAT
U ZADOMRITEEB RO E KLY 22 e X T
U o ZEOEANTEEFICA CiA D b e E R D
HEIMEMRBROSMADIEBVIZLDbDEBEL LN
5,

HEETIE, A XRGF L O T i & B
FEPEOFERE, 22N O FE TR OFHERRE 5 D 3 AT Rt 72
Eram L, B, SERRERN D MIT FtE0 253
HBECOWTiEmT 5,

X M

1) S. Tsubota et al., Appl. Phys. Express, 10 (2017) 115001.
2) A. N. Hattori et al., Crystals, 10 (2020) 631.
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BAL T A BRADE—RFR - REV RO & BFRFEMTA~DIEF

ORREB &Y
LR TR TE DA A e

Creation of single photon source/spin defect in SiC toward quantum applications
(OTakeshi Ohshimat®*

INational Institutes for Quantum Science and Technology

1. [ZL®IC

HIERD N R Y » THICHINL LT WAL & FFO K
MaDFEHRA Y H—KFR, &EFEy b, &1k
U eV o e B EANTIC T 2R AT DA
TWb, N REyy THOINL LIERE WS Z &
T, M ELTUETA RV RE vy v 7 EERBN G F
Tho, HlziX, FAYEY FTIHAICHELI-%H
—22fL (W) FLRE4THD Y, AEETERTS
RALT A 5 (SiC) T A R R¥ v v 7 HERO D
EOTHY, BIEKBRARY—=L 7 ba=7 RAGHZR
EOMIERRBENEATE Y, B&ibE 72 KBRS AT
HIRE, TN ZERL T ok NI LTV D 7R E R
ELTHMRERD S Y,

2. SiICHOE—XFIF

ZHETIZ, SiC PTHSEFRE LTIRDES X
Malk, BUICHBLZY U 322l (Vy), FEoHEZE
}L (vac), ﬁ%?yﬁlqj_{ ]\_ﬁgg%}l‘ (Csivc), ﬁ
R L7222 (NVs), IS, &R EE
THOINMENEEGTDEEZONDIREXRME (KfE
CIE [0 SPSY EFES) AFER S TW5D Y (Fig. 1),
Vo IZ|IE TOAE V- BHIEHPER I TB Y &+
B TGN, VaV T K E Vo 2 RIRTIEH D
DEER A« FAHIEH R HRE SN T Y &7 1E#
WE~DOISHAPHIR SN D, CV &M SPS 1%, AE
VEEIIRAETH LN, REETHHZ L LHE—
FFIRE LTHIF SN D, NV 1E, A VTR NV
ERBBICAE U R E LTORARZ W CHIfF SN D
0, Pk, AV UHIENRFEETHY, SHOMRED
HERNEEND,

3.  EB—RFR - RE U RMaMBEI
WYt FROIZRICIE, —RAIZITRS kR P

OATHEEAN BAREBEZEZER

*E-mail: ohshima.takeshi@qst.go.jp

Fig. 1. SiC O H— 5 7R D[]

N, FTFEMEEROKE T o XA TEARD 5,
BETIE, BEHEHBRBREPERHWLNS, SiC %S
LEETH Y, K SPS LASMI A HRIE S & OFR %
DOBIFSM 2 T RTDH 2 L TERTE 5, KRR
SHZBALTIE, ZofffH, —xLF—CHREE, HIZ
IR HEARINT 5 2 L T, TBERME (RBE) O
Erflids enTEsd, FlziE, IVA—-FLL
SNV DEIORBHIE S Ha b & O¥ 12 2 b K
FEA LW TEEANE, MeV MO L —(ThE L
TERIBRPAENTHDL L, HoTofiERPHERS LWV H
BIXERA A E— 203G R & 2D, K SPS 1Tk
WCEVIBERTE D720, BHOHERBA ITrE L L
WS, JERRIR IS v~ MRS 235 2 & TR &
SiC OREEHE I TERER EEHIET L &0 -
2 AL TV,

X &

1) KEER: S HEE 87, 251 (2018).

2) T. Kimoto, H. Watanabe: Appl. Phys. Express 13,
120101 (2020).

3) KEH: A% 90, 352 (2021).
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