Wed. Nov 3, 2021

Room A

Division

[1Aa01-11] METHRERZEE [MHEHYIC XD EREA
REOFTIRMEENT - BERNSIGHEZT T

Chair:Jun Yoshinobu(The University of Tokyo), Fumihiko

Matsui(Institute for Molecular Science)
9:00 AM - 11:45 AM Room A (Udon)

[1Aa01] Retarding field electron energy analyzer and
photoelectron holography
*tomohiro matsushita' (1. Nara institute of science
and technology)
9:00 AM - 9:30 AM
[1Aa03] Surface electronic state characterized by
photoelectron momentum microscope
*Fumihiko Matsui' (1. National Institutes of Natural
Science, Institute for Molecular Science )
9:30 AM - 10:00 AM
[Z D] Break time
10:00 AM - 10:15 AM
[1Aa06] Physical and chemical imaging of adhesive
interfaces by soft X-ray spectromicroscopy
*Hiroyuki Yamane'? (1. Photon Science Innovation
Center, 2. RIKEN SPring-8 Center)
10:15 AM - 10:45 AM
[1Aa08] Evaluation of cfrystalline silicon photovaltaic
by HAXPES
Tappei Nishihara ', Hyunju Lee?, Tomohiko Hara®,
Taiga Tsukushi', *Atsushi Ogurr:ﬂ'2 (1. Meiji
University , 2. MREL, Meiji Univ., 3. Tyota
Technnlogical Institute)
10:45 AM - 11:15 AM
[1Aa10Y] Real-time observation of hydrogen
absorption in palladium-gold alloys by
ambient-pressure X-ray photoelectron
spectroscopy
*takanori koitayam, Susumu Yamamoto®, Iwao
Matsuda®, Jun Yoshinobu*, Toshihiko Yokoyama1
(1. Institute for Molecular Science, National
Institutes of Natural Sciences, 2. JST PRESTO, 3.
International Center for Synchrotron Radiation
Innovation Smart, Tohoku University, 4. The
Institute for Solid State Physics, The University of
Tokyo)
11:15 AM - 11:30 AM

2021 FHAKREEEZRPMAERSR

[1Aa11S] Development of MnCO3 mineral catalyst and
the function elucidation by XAFS
*Arisu Sakai', Masaaki Yoshida' (1. Yamaguchi
University)
11:30 AM - 11:45 AM

Division
[1Ba01-10] B ORI ZMAEREBR [ SDGsDHEIR(Z[A
(7 7z BEERER A & Hl4H

Chair:Naruo Sasaki(The University of Electro-
Communications), Koji Miyake(National Institute of Advanced
Industrial Science and Technology)

9:00 AM - 11:45 AM Room B (Olive)

[1Ba01] Friction Measurement and Control for the
Realization of SDGs
*Koji miyake', Kengo Manabe' (1. National Institute
of Advanced Industrial Science and Technology)
9:00 AM - 9:30 AM

[1Ba03] The dynamic stiction mode as a different
description of macroscopic static friction
*Ken Nakano' (1. Yokohama National University)
9:30 AM - 10:00 AM

[Z D] Break time
10:00 AM - 10:15 AM

[1Ba06] Water adsorption on hydrophilic surfaces:
Chemical homogeneity “ before” friction
*Shu-hei Urashima'-?, Taku Uchida', Yoshikazu
Homma?, Hiroharu Yui'? (1. Department of
Chemistry, Faculty of Science, Tokyo University of
Science, 2. Water Frontier Research Center in TUS)
10:15 AM - 10:45 AM

[1Ba08] Challenge to construct new lubrication system
focusing on frictional interface structure of
ionic liquids
*shouhei kawada', Shunsuke Tanjiz, Masaaki
N\iyatakez, Shinya Sasaki? (1. Kansai University, 2.
Tokyo University of Science)
10:45 AM - 11:15 AM

[1Ba10] Low-friction surfaces prepared using a water-
soluble amphiphilic polymer
*Shinji Yamada® (1. Kao Corporation)

11:15 AM - 11:45 AM




Division

[1Ap01-15] RESHAKES RIEODREIITLS
w3 |

Chair:Mineharu Suzuki, Hideki Yoshikawa(National Institute

for Materials Science)
1:30 PM - 5:30 PM Room A (Udon)

[1Ap0O1] Issues in Reliability of Measurement Data
*MINEHARU SUZUKI" (1. SA Consulting)
1:30 PM - 1:45 PM

[1Ap02] Development of laboratory-based hard X-ray
photoelectron spectroscopy
Tappei Nishihara®, Masatake Machida?, Satoshi
Yasuno®, *Atsushi Ogura1'4 (1. Meiji University , 2.
Scienta Omicron, 3. JASRI, 4. MREL, Meiji Univ.)
1:45 PM - 2:15 PM

[1Ap04] In Situ/Operando XPS Measurements
*Takuya Masuda® (1. National Institute for
Materials Science)
2:15PM - 2:45 PM

[1Ap06] Development and application of EnviroESCA,
environmentally controlled X-ray
photoelectron spectroscopy system
*Takashi Yamamoto', Paul M Dietrich?, Mirko
Weidner?, Andreas Thissen® (1. Tokyo Instruments,
Inc.,, 2. SPECS Surface Nano Analysis GmbH)
2:45 PM - 3:15PM

[Z DAt ] Break time
3:15PM - 3:30 PM

[1Ap09] Current status and issues of peak separation
and analysis in XPS Datasets
*yoshitomo harada’', masatomo sumiya1, hiroshi
shinotsuka', hiroaki tosaka', hideki yoshikawa”,
shigeo tanuma®’ (1. National Institute for Materials
Science)
3:30 PM - 4:00 PM

[1Ap11] Spectrum adapted EM algorithm for high-
throughput peak fitting analysis of spectral
data
*Tarojiro Matsumura® (1. Advanced Industrial
Science and Technology (AIST))
4:00 PM - 4:30 PM

[1Ap13] Trends of standardization of surface chemical
analysis in ISO/TC 201
-Activities in ISO/TC 201/SC 4 and SC 7-
*Takaharu Nagatomi' (1. Asahi Kasei Corporation)

4:30 PM - 5:00 PM
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[1Ap15] Standardization of Surface Characterization
of Biological Materials
*Yoshishige Kimura' (1. Kanagawa University of
Human Services)

5:00 PM - 5:30 PM

Thu. Nov 4, 2021

Room A

Division
[2Aa01-14] 7 — S REMKXERIZHAREE [T — T 5K
g7 70— FHREDORADEMA ]

Chair:Masato Kotsugi(Tokyo University of Science), Yasunobu
Ando(National Institute of Advanced Industrial Science and
Technology)

8:15 AM - 11:45 AM Room A (Udon)

[2Aa01] Quantification of structural information of
electrolyte based on topological data analysis
*kazuto akagi' (1. Tohoku University)
8:15 AM - 8:45 AM

[2Aa03] Machine learning applications in multi-
dimensional spectromicroscopy
*Naoka Nagamuram'3 (1. National Institute for
Materials Science, 2. PRESTO, Japan Science and
Technology Agency, 3. Faculty of Advanced
Engineering, Tokyo University of Science)
8:45 AM - 9:15 AM

[2Aa05] Multi-frame image super resolution for
microscopic spectroscopic images
*Yasuhiko Igarashi', Naoka Nagamura®>, Hideitsu
Hino*, Masato Okada® (1. University of Tsukuba, 2.
National Institute for Materials Science, 3. Japan
Science and Technology Agency, PRESTO, 4. The
Institute of Statistical Mathematics, 5. The
University of Tokyo)
9:15 AM - 9:45 AM

[ZDftf] Break time
9:45 AM - 10:00 AM

[2Aa08] Machine learning molecular dynamics
simulations of silicate minerals
*Masahiko Okumura® (1. Center for Computational
Science and e-Systems, Japan Atomic Energy
Agency)
10:00 AM - 10:30 AM

[2Aa10] Data-driven diagnosis for compressed sensing
*Yoshinori Nakanishi-Ohno' (1. Faculty of Culture

and Information Science, Doshisha University)



10:30 AM - 11:00 AM
[2Aa12S] Evaluation of TOF-SIMS data of organic
electro luminescence samples using
information entropy
*keisuke mizomichi', Ako Miisho?, Satoka Aoyagi1
(1. Faculty of Science and Technology, Seikei
University, 2. Kobelco Research Institute Inc.)
11:00 AM - 11:15 AM
[2Aa13S] Parameter evaluation of autoencoder for
analyzing TOF-SIMS data of three polymers
*Masaru Ito', Kazuhiro Matsuda'"?, Satoka Aoyagi1
(1. Seikei University, 2. Toray Research Center
Inc.)
11:15 AM - 11:30 AM
[2Aa14S] Development of prediction system on TOF-
SIMS spectra of organic and polymer
materials by machine learning
*keisuke kamochi', kei hasegawa?, satoka aoyagi'?
(1. Faculty of Science and Technology, Seikei
University, 2. Mateirals and Life Science, Seikei
University)
11:30 AM - 11:45 AM

Division

[2Ba02-13] SPM Division's Session

Chair:Yukio Hasegawa(The University of Tokyo), Yoshiaki
Sugimoto(The University of Tokyo)

8:45 AM - 12:00 PM Room B (Olive)

[2Ba02] 3D Time-Resolved Electrostatic Force
Microscopy
*takuya matsumoto’ (1. Graduate School of
Science, Osaka University)
8:45 AM - 9:15 AM

[2Ba04] Imaging and spectroscopy by dissipation signal
in frequency modulation atomic force
microscopy
*Yoichi Miyahara' (1. Department of Physics, Texas
State University)
9:15 AM - 9:45 AM

[2Ba06] Development of a scanning nanopipette probe
microscope capable of irradiating atmospheric
pressure plasma jets
*futoshi iwata’ (1. Shizuoka University)
9:45 AM - 10:15 AM

[ZDfth] Break time
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10:15 AM - 10:30 AM

[2Ba09] Aperiodic electronic superstructure in a misfit
layered chalcogenide
*Yuhki Kohsaka', Masaharu Shirata?, Teppei Ueno?,
Tadashi Machida', Tetsuo Hanaguri1, Kaya
Kobayashi*® (1. RIKEN Center for Emergent Matter
Science, 2. Department of Physics, Okayama
University, 3. Research Institute for Interdisciplinary
Science, Okayama University)
10:30 AM - 11:00 AM

[2Ba11] Single-molecule precise nanospectroscopy with
a photon-STM
*hiroshi imada'? (1. RIKEN, 2. JST PRESTO)
11:00 AM - 11:30 AM

[2Ba13] Development of scanning diamond NV center
probe microscopy
*Toshu An' (1. Japan Advanced Institute of Science
and Technology)
11:30 AM - 12:00 PM

Division

[2Bp02-12] ¥ o OE—L7 YUY IEMES
Chair:Yoshikazu Honma(Tokyo University of Science), Susumu
Shiraki(Nippon Institute of Technology)

1:30 PM - 4:30 PM Room B (Olive)

[Znftt] RER
1:30 PM - 1:45 PM

[2Bp02] Surface modification technologies for
implantable medical devices conducted by
"medical-engineering partnerships"
*Terumitsu Hasebe''?, Kenta Bito'?, Shunto
N\aegawa1'3, Shunsuke Kamei', Tomohiro
Matsumoto'3, Atsushi Hotta® (1. Tokai University
Hachioji Hospital, Tokai University School of
Medicine, 2. Clinical &Translational Research Center,
Keio University Hospital, 3. Faculty of Science and
Technology, Keio University)
1:45 PM - 2:15 PM

[2Bp04] Study on field emission from nanocarbon
materials
*Yahachi Saito' (1. Toyota Physical and Chemical
Research Institute)
2:15 PM - 2:45 PM

[ZF D] Break time
2:45 PM - 3:00 PM

[2Bp07] My activities of developments and



international standardizations of EDX
*kenichi obori' (1. Formaly Horiba, Ltd.)
3:00 PM - 3:30 PM

[2Bp09] In-situ formation of micro- and nanobubbles in
a scanning electron microscope
Koji Takahara', *satoru suzuki' (1. LASTI,
University of Hyogo)
3:30 PM - 3:45 PM

[2Bp10] Elimination of the charging effect in NAP-
HAXPES by gas introduction
Kento Takenaka', Kenta Adachi’, Koji Takahara?,
Hirosuke Sumida®, *satoru suzuki? (1. School of
Science, University of Hyogo, 2. LASTI, University of
Hyogo, 3. Mazda Corporation)
3:45 PM - 4:00 PM

[2Bp11] Analysis of energy per atom dependent mass
spectra in cluster TOF-SIMS
*Ken Mizuhata®, Kousuke Moritani', Tetsuro
Masumoto', Tomomichi Nakamura?, Norio Inui' (1.
Graduate School of Engineering,University of Hyogo,
2. Graduate School of Information Science,University
of Hyogo)
4:00 PM - 4:15 PM

[2Bp12] Evaluation of multimodal data of hydrogen
distribution and crystal structures in steel
sample
*Daisuke Hayashi', Naoya Miyauchi?, Yoshiharu
Murase?, Akiko N Itakura?, Satoka Aoyagi' (1. Seikei
University, 2. National Institute for Materials
Science)

4:15 PM - 4:30 PM

Fri. Nov 5, 2021

Room B

Division

[3Ba01-12] X/IAwH YT LV TSIYFOER
EfiEs TR/\vsy - 7SIV THIDIR
KT /BEOHR |

Chair:Takeo Nakano(Seikei University), Masahide Kuroiwa
9:00 AM - 12:00 PM Room B (Olive)

[3Ba01] Nanocluster functional materials with pulsed
magnetron sputtering method
*Atsushi Nakajima', Naoyuki Hirata?, Masahide
Tona?, Keizo Tsukamoto? (1. Keio Uniersity, 2.

Ayabo Corporation)

2021 FHAKREEEZRPMAERSR

9:00 AM - 9:30 AM
[3Ba03] STM observation of carbon nanostructures
formed by irradiation of carbon plasma on
Ag(111) surface
Genki Yamashita', *shu kurokawa' (1. Kyoto
University)
9:30 AM - 10:00 AM
[3Ba05] Magneto-dielectric properties of magnetic
metal-ceramics nanogranular thin films
prepared by sputtering
*Hiroshi Masumoto' (1. Frontier Research Institute
for Interdisciplinary Sciences, Tohoku University)
10:00 AM - 10:30 AM
[3Ba07] Fabrication of nanocrystals of ferroelectric
memory materials by improved sputtering
*Takashi Nishida', Kyomi Matsuzawa', Naoya Ohga’,
Junnosuke Ono", Hibiki Tanaka®, Chikara Watanabe',
Mizuki Inoue’ (1. Faculty of Engineering, Fukuoka
University)
10:30 AM - 11:00 AM
[ZDfth] Break time
11:00 AM - 11:15 AM
[3Ba10] Low temperature growth of LiCoO, thin films
by ion beam assisted deposition
*lwao Kawayama', Kazuki Ohta', Riki Kataoka?,
Yasushi Maeda?, Toshiya Doi' (1. Graduate School of
Energy Science, Kyoto University, 2. National
Institute of Advanced Industrial Science and
Technology)
11:15 AM - 11:30 AM
[3Ba11S] Time resolved optical emission spectroscopy
of HiPIHCS discharge
*kata mori', Nikolay Britun?, Ming Yang', tetsuhide
shimizu’ (1. Graduate School of Systems Design,
Tokyo Metropolitan University, 2. Center for Low-
temperature Plasma Sciences, Nagoya University)
11:30 AM - 11:45 AM
[3Ba12S] Fabrication and structural control of HfN
Spindt-type emitters using triode reactive
HPPMS
*Makoto Ozawa', Md. Suruz Mian', Takeo Nakano',
Hiromasa Murakata?, Katsuhisa Murakami?,
Masayoshi Nagao2 (1. Seikei University, 2. National
Institute of Advanced Industrial Science and
Technology)
11:45 AM - 12:00 PM
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Division

[1Aa01-11] BEYRERIFEE [ (C &L 2 REFRE D SinHEE

o BERONSIHAEE T

Chair:Jun Yoshinobu(The University of Tokyo), Fumihiko Matsui(Institute for Molecular Science)
Wed. Nov 3, 2021 9:00 AM - 11:45 AM Room A (Udon)

[1Aa01]

[1Aa03]

[ZDAih]

[1Aa06]

[1Aa08]

Retarding field electron energy analyzer and photoelectron
holography

*tomohiro matsushita' (1. Nara institute of science and technology)

9:00 AM - 9:30 AM

Surface electronic state characterized by photoelectron momentum
microscope

*Fumihiko Matsui’ (1. National Institutes of Natural Science, Institute for Molecular
Science )

9:30 AM - 10:00 AM

Break time

10:00 AM - 10:15 AM

Physical and chemical imaging of adhesive interfaces by soft X-ray
spectromicroscopy

*Hiroyuki Yamane™? (1. Photon Science Innovation Center, 2. RIKEN SPring-8 Center)
10:15 AM - 10:45 AM

Evaluation of cfrystalline silicon photovaltaic by HAXPES

Tappei Nishihara ', Hyunju Lee?, Tomohiko Hara®, Taiga Tsukushi', *Atsushi Ogura™ (1.
Meiji University , 2. MREL, Meiji Univ., 3. Tyota Technnlogical Institute)

10:45 AM - 11:15 AM

[1Aa10Y] Real-time observation of hydrogen absorption in palladium-gold alloys

[1Aa11S]

by ambient-pressure X-ray photoelectron spectroscopy

*takanori koitaya'?, Susumu Yamamoto®, Iwao Matsuda®, Jun Yoshinobu®*, Toshihiko
Yokoyama' (1. Institute for Molecular Science, National Institutes of Natural Sciences, 2.
JST PRESTO, 3. International Center for Synchrotron Radiation Innovation Smart, Tohoku
University, 4. The Institute for Solid State Physics, The University of Tokyo)

11:15 AM - 11:30 AM

Development of MNnCO3 mineral catalyst and the function elucidation
by XAFS

*Arisu Sakai', Masaaki Yoshida' (1. Yamaguchi University)

11:30 AM - 11:45 AM
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Retarding field electron energy analyzer and photoelectron holography

OTomohiro Matsushita'

'Nara Institute of Science and Technology
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*E-mail: t-matusita@ms.nasit.jp
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1) T. Muro, T. Matsushita, et al.: J. Synchrotron Rad. 28,
1669 (2021).

2) T. Matsushita, et al.: J. Phys. Soc. Jpn., 87, 061002 (2018).

3) F. Matsui, T. Matsushita, et al.: Sci, Rep., 6, 36258 (2016).

4) K. Tsutsui, T. Matsushita, et al.: Nano Lett., 17, 7533
(2017).

5) T. Yokoya, T. Matsushita, et al.: Nano Lett., 19, 5915
(2019).
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Surface electronic state characterized by photoelectron momentum microscope

OFumihiko Matsui'*

'UVSOR Synchrotron Facility, Institute for Molecular Science, National Institutes of Natural Science
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1) F. Matsui, et al.: Jpn. J. Appl. Phys., 59, 067001 (2020).
2) S. Makita, et al.: e-J. Surf. Sci. Nanotech. 19, 42 (2021).
3) FaFhfh - R & HZE 64, 262 (2021).

OATHEEAN BAREBEZEZER

*E-mail: matui@ims.ac.jp

exit aperture

a) Microscopy mode
M omm reciprocal pattern

detector

hemispherical deflection
analyzer (HDA)

M# max. rFoV.
1.0 9200 um

$100 um
= .0 ¢50 pm
% reciprocal pattern
tiled h11xv33, i B gg ¢$° wm
images A $10 um
field HDA apertures
sample aperture $1 mm entrance exit
y 2 k k
Rt ~t -
=) I ;gi = = .:.. =3 ot = ky ﬁ
~ 01 b k.v x' : ky P
k (A" reciprocal pattern  real image reciprocal pattern
=¢125 um =¢1 mm =¢200 um

MM
detector deflector/stigmator
reciprocal exit aperture
pattern real image

e Pl
Au Fermi surface
kz dispersion 5 \v\
hv 100-180 eV g8

0
momentum

deflector/stigmator

Au(111) valence band
hv 45 eV 191 frames

M# max. kFoV
10 ¢64A"

B 20 ¢40A"
entrance aperture 3 $2.0 A1
real image 40  $1.0A*
magnetic deflectors 90 905 A"

field HDA apertures

PEEM
deflector
Jstigmator /S

/extractor

b
contrast K

sample aperture ¢4 mm aperture $20 um entrance exit
£, ’
LN +2.0 = a0
W58 /@00 B =
0 ¢ z -2.0 % y X .
-1 S 'y k (A) reciprocal pattern  real image real image
x(um) =¢2.5mm =$20 um = $800 um

Fig. 1. o FEB) &M, () BPHEET— FBLW
(b) EEEE— ROETHEOIEX, [SCHk3 0]

- 1Aa03 -



202N FARKRAREFRFMAR

o\
=y

10:00 AM - 10:15 AM (Wed. Nov 3, 2021 9:00 AM - 11:45 AM Room A)

[ZFD1th] Break time
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Physical and chemical imaging of adhesive interfaces by soft X-ray spectromicroscopy

OHiroyuki Yamane'**

"Photon Science Innovation Center, 2RIKEN SPring-8 Center
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OATHEEAN BAREBEZEZER

*E-mail: yamane@phosic.or.jp

(a) (b)
8 : max
8
2 ] 2
= £k =
L g =1
_ £
©
‘ =
e s =
—_ —_ ] <
S =K =
£ 8 El w
S R 3
H" st ] (18
s 0 “s g ¥
I . atdl [ e, i o ©
+—— 500 pm (X;) 500 pm (X;)

Fig. 1. SPring-8 ¢ BL17SU TR L 7= X BREAMSE *
THUG U728 % 2 R He 35 Al & BAAT SV RT IR REAA oD St i
DIEFM S (a) & K X B ONC L DA A —,

BWTHLT T X UBLON RN LA TWD LR T &
DREREST, SO IO RET XAS HIE L Y |
Bt — A A COLFRA DR E " TRERESED
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(FRBF SPring-8) . @ifEfE (RKFZER) . FAZ3E5L, KA
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X &

1) H. Yamane et al.: J. Phys. Chem. C 124, 9622 (2020).
2) M. Oura et al.: J. Synchrotron Rad. 27, 664 (2020).
3) H. Yamane ef al.: Commun. Mater. 2, 63 (2021).
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P EE L, Lee Hyunjut, JiU ENEZ 2, SR KWL, KR HEHE?, O/Met JEEL
TR RIS, 2B TEKRY, SR MREL
Investigation of problems in crystalline silicon heterojunction solar cells by HAXPES

Tappei Nishihara?, Lee Hyunju!, Tomohiko Hara?,
Taiga Tsukushi?, Yoshio Ohshita?, and O Atsushi Ogura® **

IMeiji University, 2Toyota Technological Institute, SMREL

1. [FL&IC

A, 7 ) = RAR—~OHIFEE . 3 A b e
IRT = AN TR Y Y 2 KB & 2w
FALD =D DR~ RIS ITON TN D, ZDFEEL )

LT, Ny =g UHERED R ER, Fv U TIER
# 1% (Carrier Selective Contact: CSC)DF N REE S 41,
~T 1A % A 72 KBS EE L (Silicon Heterojunction:
SH) M EH S TnD D

~T AR EOFHEFE L LT ERIIE W E
%A %fﬁﬁﬁ“ﬁ,(Transmlttance Electron Microscope:
TEM)72 P X BB WEEERHmICN 2 L3RS
TN A M‘%m% PEREM LIS i 5 BB R BEE T ™ Binding cnergy (¢V).
HLZEBPLNITIRS>TETND

AIFTIE. SHI KIBEM DS /)(jha_ﬂgg)f_ L Fig. 1. i b4 & BRFrME DB L OV I0H AR

[

BWANEDOHLEREE X BOLETF/ M MHard Xray — BHEROR LA EHRE

Photoelectron Spectroscopy: HAXPES) % Jf > T iFAfi L LEEBM LT, EHIT, ZOMRERIREEL
7=o I, SHI KEFEMICH WO 2 EIEER  REL. FFAMEOUEITRI) LIZ(Fig. 1 )9,
(Transparent Conductive Oxide film: TCO)\Z i3 2 4 T, FRCSCHEIL LTHEHENRTWD TMD X
PELAL BN FEAM R, HTA CSC B LTHER SN T TiOk & Si FERICBIT 58 FEEEZA S NI L, A%
LT 2 (TIO)B LU R ICEIRME Th 58 B THWZ TMD Th D MoS, X, 13I8 & L Tl
& B X A v 25 F A R (Transition Metal KT EEMHBENMIT LI,

Normalized Intensity

e n z £ -

Dichalcogenide: TMD)IZ->W TS5 2, ARFZE D —¥1T NEDO D XHE TIThiLiz,
2. HAXPES % L - 3R REfZEA x W

‘Ld A
TCO DF P& L TARALMLA 2T 1) M. A. Green et al.: Prog. Photovolt. Res. Appl. 29, 3

(Hydrogeatedn-Indium Oxide: 10:H)I%. ¥TRZMEK T (2021)
7 ) =V TRILAMIE S D midE R e AT 5T 2) T. Matsui et al.: Sol. Energy Mater. Sol. Cells 209,

Z SHI KEGEMA~OISHAREIRF S TVnD I, L 110461 (2020).
L\ TERD TCO ~DHLMIZ [EHATIX, AR DFH 3) T. Koida et al.: Phys. Status Solidi A 215, 1700506
RRREHER D 1 > Th % Fill Factor (FR)FFEAZEL < (2018). S
BB . Fox 1k HAXPES % FAUC 10:H 1= Bt 4) T.lglssgéga(rgot;tlgil.. Mater. Sci. Semicond. Process. 132,
2 FUROALSRE G IR 2 APl L, FF LR & 722 0 15 5) T. Nishihara et al.: ECS J. Solid. State Sci. Technol. 10,

055013 (2021).

*E-mail: a_ogura@meiji.ac.jp
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Real-time observation of hydrogen absorption in palladium-gold alloys by ambient-pressure
X-ray photoelectron spectroscopy

(OTakanori Koitaya® 2", Susumu Yamamoto®, lwao Matsuda®, Jun Yoshinobu* and Toshihiko Yokoyama?

Ynstitute for Molecular Science, 2JST PRESTO, *SRIS, Tohoku University, “ISSP, The University of Tokyo

RT VT BREEREHIKFBW R B LT X<
HNTEL ., B R L OV~ K S B
RS RSN TS, ZOHTEH, NT VT A=
& (PA-Au) &I FK B A B & L TORZR BT, KE
B DR il D70 & Bk 220 B TR A AN
BENTWD, £l2, NI VTNCE&ETINT S L
NIV ALEY GKRBRINIMEESND Z LD
TW5 3, KENREDLBLITKT 268LDRED
BRI ST DI, Z ORI L T\ D%
TR TART » ROaRAEZEITH Z EIEFICEHE L
7%, &2 THAIIFEMZNE T 5 JLIE(AP-XPS) & H
W, Pd-Au Ee~DKEWNAEBIRIZIS T 2 EFIK
WE(bEZ Y T NEA LTHEL, N7V T LEEEK
KEOHBEMER R L, AKBRBARFRIZE D 2 EER
HEEZWALNCTHZEEBIELL,

FEBRIL SPring-8 ML X E— LT A v
BLO7LSU (T LT H#k X #t AP-XPS i 2
TITo72e D ENZEACITHE 5 KB A W FE 0 BB %
AREIZT D 7201, TR X REFHRNE 0k
DW B EFT - T2, 1T L0 RERITIE A EFRAS 20 mbar
TH-o7=DH, 100 mbar F2E DKM EIHS S, THoo7
VT FIVIREE R L OV R L X — S fiERE T AP-XPS Il E
MNRRE L 72 o Tz,

FeE L R1% T Pd-Au 30 VTSR A 2 L 7=,
Fig. 1(a), (O)IZITRAAKFEZBRIAEHIE (B = 0.01
mbar/s) L7273 5 JE L7z Pd 3d, Au 4f AP-XPS A7
M. B — 2 BOE N2 Y, KEE
J373 20 mbar F2REE FE TEND EAREBEWRINSEZ D, F
TUZFES TENENDONGERE — 7 AT MV H LR
EZDZ ENyholz, £7-Fig. 1(b)E R D &, IRKE
ZAb L Z D AKRFE T (FHE) e s BiEE (R

OATHEEAN BAREBEZEZER
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Fig. 1. (a) HEiRFED Pd-Au A 47EHAuU: 12 at%) D Pd
3d, Au 4f AP-XPS A<7 k/L (hv=1600eV, B =0.01
mbar/s), (b) A A > E'— 7 (il D KFEESEAFE,
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X M

1) C. Wadell et al., Nano Lett 15, 3563 (2015).

2) Y. He et al., Catal. Today 339, 48 (2020).

3) K. Namba et al., Proc. Natl. Acad. Sci. 115, 7896 (2018).
4) T. Koitaya et al., Top. Catal. 59, 526 (2016).
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Development of MnCOQO3 Mineral catalyst and the Function Elucidation by XAFS

(OArisu Sakai' and Masaaki Yoshida!”

"'Yamaguchi University

1. [FC®IZ

Bt e tt & D EH~DA AL LT, FHAERET
FNX—ZFHLIKERE T o ANER EZBROT
W5, LN LKOBEBKRECKRELZHIET 2546, 1B
I DB X BT O SR O S A3
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NTEDN, R THIEHE, Bib~ v 0 PMEN TR
TR L U CHRET 5 Z L A S, &< o
eI N—IZ L > TREPIED 5 TWD L23 KA
TR LWFREL LT, B~ T Ug(ERY
MnCO) & L7-b D&t L Uiz, 51z, BI%L
7= SE A i D SRS 12 DWW T IR EE R R TR I o
B OHERIT 272 X BRI IS & (XAFS)IEIC
LS EiTo 7,

2. EE

MnCOs; % N~ —0A ) UK THEE, S 51T
A5 200 rpm TIRFR — /L I L RLER U C it 4 /E A
L7, WICHERL L 7= 8E itz > C, SEM IZ K B3
AR ZRLE S LFIES X A M EMER R 21T - 72,
F 7. S EHERR SPring-8 T, iRk - He 5L E 1-IX
52 X % Mn-K 5 XAFS € 17> 7=,

3. HMRLEZE

BANT, R—/v VIR DS SRR E nm O
V)j—Iphi L 72> CNDHZ &% SEM THER LT, it
WTEBERALAEERBRIC LY | i E R —L I VL
T 5L TS AR EOND Z ERHL N E
7polz, S HIZ XAFS BIEDORER, SEMARBIANO Mn
OIEEER 2Mli TH D Z LRSI iz, £7-. Tk (N
IV WU & BRI EE (R ETBUR) ORIE RS A ik
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OATHEEAN BAREBEZEZER

*E-mail: yoshida3@yamaguchi-u.ac.jp

ERLEFFOI LREBEINTZ, LT2D - TARUFIE CTH
% L72 MnCO; SEM I AR — /L I VLB CR i
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TR REE 2R TS D EEL LT,

6
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o 2 4 6 8
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Fig. 1 MnCOs; i XAFS f##ft

Fig.2 IR RARGLE PED 5

X W

1) A. Ramirez et al., J. Phys. Chem., 2014, 118, 26
2)Y. Meng et al., J. Am. Chem. Soc., 2014, 136, 32
3) S. Tsunekawa et al., J. Phys. Chem. C, 2020, 124, 43
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Recent industrial and social trends surrounding the science of friction

OKoji Miyake'" and Kengo Manabe!

"National Institute of Advanced Industrial Science and Technology
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2050 - —AHR Y ==2— h T BRFLEZOEHREZH
BT EZ2RALCOND, Iz, 202146 I
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M1 DREI N TN D,

ZDIRINT, BHEHEICL D RBICET H2ENHW
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ESEOIEE M OELEED D Z LT, BEHR
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D BT REEEEO S LR IRENIREIN TN D,
INETHIARa UV — 308 =L X —8R
Bi, BERIZHEG L TELN, 4%, ZTOEINENHR
WMENDTEAH, TOLIRIRWT, 5FDO T AR
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OATHEEAN BAREBEZEZER
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Fig. 1. FLOAT O A A — ¥

WHL, ZERBEEKZBOLEDI ZENTED
Liquid-Infused Surfaces (LIS)IZ#& B L. #WKZI1F T
7 <, FERICRT 518 0 PERE (BEEREOER) b
R REOAIEZRBTND Y, ZTOFRE LIS OFT
B, BRI HEREOEWMMOMNLIS Z T4 AR
V—Fm~LEB L. FLOAT (Friction-reducing
Liquidity Oil-Adsorbed Tribo-surface) & L TC. %
FRBEME A2 A T DI R 2 HBL T X HAlRetEZ2 R L
oo SHIT, AREIRE 2R L, Mgl B sl
AREARFFOXE A b T A R o D— @ D THEMEC
DNTHRF LTS 2, TR, 1 BT 92%, 10
BT 10060 E LR ORMERET HI LN TE
oo THUHDFERD, 5% D T A K v —DRHIZ
WHEND Z 2L TN D,

X &

1) K. Manabe, M. Nakano, Y. Hibi, and K. Miyake: Adv.
Mater. Interfaces 7, 1901818 (2020).

2) K. Manabe, M. Nakano, K. Miyake, and Y. Norikane:
Chem. Eng. J. 424, 130568 (2021).
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The dynamic stiction mode as a different description of macroscopic static friction

OKen Nakano!

"Yokohama National University

7 Z v ADWBLLEEFE Charles-Augustin de Coulomb
(1736~1806 4) M FEBRANZIG - EREEIZEET 51k
Ak, —EHHLL EER7ZHE DL 723, [Coulomb O EEER
Hl ELTHOLNTND, Z2OVEDE LT, FHEEE
BT AR, T h TEREE I TE S )
LV bHREWV] EWOEHINLNTWD, DFED,
Coulomb DEERRHIZ, T[E ARBEEERIZ (X FH R & BRI D
THEENEET D) T ENREIHRE 2o TN D, DT,
TN IR EEES, T—T NEFDIEIT S
ELRIZLIESLKFFIEL TV AN, T—T 0B 5
AEIET D L, BRI RVEED D, REAROHM
MEE LTHMbND ZOBGE, BEELITRRD
BB OFE %, B2 1T SRS 5,

BRIRY 7o BEEGABR I b . EREEERITD LR S TE TEL
N5, BlziX, pin-on-plate R (B1Z&E) <TlE, iFh
DI pin ZHUY 117 C, FEATE W T plate [T
UAHT, BREDEEE 1V T plate ZEhd &, BB &%
FRIERNERT 5, (RO k Z8EameE LT, X
NOEBEOBRZE x@OZH L, 1o EVE
PESTHUE. B ORZ L% FO)=hke() & 0 155,
ZOFIETEENZFHT 5 & —iXIT plate DELEh
LIED <UL, Fi)=kVt OBFRICHEV, B DERIEH)
(ZHERIZ T %, ZOBEFRIL, pin & plate 23—k & 72
DVEETHZ L, ThbLWEED [[EE] ZRE7T 5
ZEnD, ZEIIERT BB NHERE TH DL Z &
., BAIMME L TERDRD,

L Uit FHER L ORI NV—T1%, EiRo X9
B SN D~ 7 v 2B DWW T, Coulomb & i
B B DBNHVEDL Z EERRA L], ZOH
BoE T o, B1BICHFO TR LN MRA
Thd, Ziud, BHFBRIERoORIMEEROmE Gk
B SR EEENEEOME (FEROAH) MNieT A
T, BIEORTITBRET 5 Z ENTERWIERED TIAN

OAHEEN BAREAEEER

*E-mail: nakano@ynu.ac.jp

conventional stiction dynamic stiction

friction

Fig. 1. The conventional stiction (left) and the dynamic
stiction (right) appearing in typical friction testing. The
inevitable non-zero blue angle, in-plane misalignment,
causes the rotation of the kinetic friction vector.

SATITA AN ThDH, BHEDRGTHER+7ITK
XWIZEARRELT, 2OV AT LAORRRESE /1%
AR &, FiX. BRMICE L 2EEE~Y hL
DEEAZE Y, SN FEEDDBEH L TWH00
X B @RBD L[], S BHIT, RN OFREERE
TPMERT 2R EZFE L SFHRD &, BEITEROSE
5% TR S AL T eI 9~ 0 [2,3] % TR FTEL
T5HZEHHALNTRoT[1],

[EYAY[E S T — R LIRS Z OBRBOARE L, T
RNFERDEA F I 7 AL RETH 5,
famduE, Fex BN LIELIEEICT D THE-T0 &
% 1%, EiERomEERICE OB EES R L, Hl
Bz e ST 2 ., DEEE - e =B )
ELTHATZEHTED, EREITRSERD T
DG OFiREEE 2 AT 572010, % bR D
AN SR 2R SE-W, 27 anhb I 7 £ T,
Bz 2201523 & OO LB AR R L TV D,

X ®

[11 K. Nakano and V. L. Popov: Phys. Rev. E 102,
063001 (2020).

[2] F. Heslot et al.: Phys. Rev. E 49,4973 (1994).

[31 V.L.Popov etal.: Tectonophys. 532,291 (2012).
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Water adsorption on hydrophilic surfaces: Chemical homogeneity “before” friction

OShu-hei Urashima'~, Taku Uchida', Yoshikazu Homma?®, and Hiroharu Yui'?**

"Tokyo University of Science, *Water frontier research center in TUS
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1) L. Chen et al.: Langmuir 33, 9673 (2017).
2) R. Szoszkiewicz and E. Riedo: Phys. Rev. Lett. 95,
135502 (2005).

3) S. Urashima et al.: Phys. Chem. Chem. Phys. 22, 27031
(2020).
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Challenge to construct new lubrication system
focusing on frictional interface structure of ionic liquids

OShouhei Kawada'”, Shunsuke Tanji’, Masaaki Miyatake” and Shinya Sasaki’

'Kansai University, Tokyo University of Science

L Lol ® Cation

SAEEE AR & LT HIBRERBEIE 2 & 5T, B ® Anion Y
VAT AT Té?”%haﬁ@?*%?%ﬁﬁﬁifﬁﬁﬁ”é%% " “
MEFZHINOBIRENRD LN TND, TDD 55
BEAE OO - FEES 27 AT féﬁ*%%{f&ﬁxﬁ = o0 o5 .

LDBR L ZNEIGHA L7 v AT AOREEDR '
BT %, MIEMEREEIENC & % BB A 5 = /

ZAAF, HL e bEmINTEY ., BEERAEICBITS Adsorption film

TR O W RO A B DAL 72 E SR & < W G-
LTWHZERbhrosTND, .
Fig. 1. 1 A U RIRIC X 2 BRI A 7 = X A

0.1

2. ERREBELEHBIVATL~ADILHA I eMiMiFAR] ' I
| — [BMIM[PFg] RN

AWFFENZBNTIE, A AR EEEA e LTER — [BMIM][I]
Uizo A A ilthid, RS C 22t 72 @it 4 _ 008} - Voltace
T 5 DD EBMBNTEY | BRI BT 3 | E
BEEIRI A & 72 & T A TR T 5 2 L iR s gk ‘-N\..«/ 08
TWB, EEICA AT, B 1ISRT L 5 ICe)R Soosl >
FEICHBVTC, SRR LE OBRMBEEAICLY 7 s ]
=AYy F R TR L. BRI R % S M,
THZERWEEIRTWD P LLEORNENDL, A4 0.041 1
VRN, BERn CER _EREEERTHIEELD 5 = = % %0
N, TNEREFHNCHIET 2 Z & THEREEY AT Sliding time [min]

AOMERTELEBALNS. RIS, BB g 5 pop bk Ficis T 5 BB O Bl
ICEME G2 D2 LT, 21T & 9 IR
DOREENFOHIENC KL LTV 5 2 AGER TlL, BEEBUR
a2 B9 B RRIHOWTOHIRZFHIAT 5,
3. #izg 1) Y. Yokota, T. Harada and K. Fukui: Chem. Commun. 46,
8627 (2010).
AFE1E, JIST WFe R EREE XE e /5 A 2) S. Kawada, S. Watanabe, C. Tadokoro, R. Tsuboi and S.

(A-STEP) KA 7 7 | IPMITM20MQ D BIf% %% F Sasaki: Tribol. Int., 119, 474 (2018).
RN 3) S. Kawada, S. Ogawa, S. Sasaki and M. Miyatake:

Tribol. Online, 14, 71 (2019).

X W

*E-mail: s-kawada@Xkansai-u.ac.jp
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Ol ="
TEERRAEH: ARATRHF IR 22T

Low-friction surfaces prepared using a water-soluble amphiphilic polymer

OShinji Yamada®

R&D - Analytical Science Research, Kao Corporation

1. [FC®IZ

AR T AERIC I T DAREE A 55 30 i C
HY, NLHEfiar 27 hL v REITREENDHE
PRSI « MEL R DCIRIA IS &N TS, Fiz,
AKEBIEZRAX —OMROFAITL HAA, KRB
72 & SDGs DB DH A Y v b KE L, EHE)
FMELTHEDR W T 2 v 7 2ARME E A B D
TR B~ DISHBRFT b EATE TV S,

KR O3 A Ay B R RIS AT TR O — o, T
IEREOM ETHD. KiTHE R, BEER/EHiREE
filk R D F ) LV ORRE T o3P RIIC TR L
THEREPELEE U, Ik E L ComW itz
HEFFCE D, ZoZ liZbbAA, KIEESBEFREERE
S CIREBZ FBTE A0 THRERTH L3, £
D EOTRENE P Z AT KD FIXE T E T CHREfR A A &
P S0V, 2ok, Rk a2+ 5
OO TLRNMLETHY, FHRICIEIRE BEERREZ
WHET D HEE, KITENREMZ D FERS 5. Frx
IHRECER L, MBS FENAIZISH L
KRB 2 MRFT LTS,

2. MBEMESFRERICKHEIEER'Y

IREENE O T BN 5 23 11303 - NS BRI 7 A 3
(A AR CBUKB 2 EE R L, KPP CikE
G U CTHAKE RS KFIs & K95 2 & TR LT
W5, ZhEAREEORMAE LTHY, EifFRE
(21T S ORI 2 FEICI~ 2 Z &3k
FUX, KOTNEL DEERER OKFIFRD) ko
TREZ XD ENTED. KZEEERT 5K
T OEBIPEIT L7 K &g L TR DD MR EE AR
WETTHY, BEEANRERICKEITEX S, 2N
KRBT L D BIKEEO S T g TH 5.

Fexix, vV a—RWBENES 5> Bis-Isobutyl

*E-mail: yamada.s@kao.com

06 {:-4,‘:1- ;N; %::-:y,r n,):c-cu,‘:L i " +i:\c —/—Jl—’c —)% 0.015
e\ Amphiphilicpolymer\w z
> 04r (additive) q 0:0105% e
> L. w
= 02 0.005 ‘-
S 8
@ B i i
g 0.0 ik 0.000 5
2 02 0005 ¢
5 k]
2 44l Sidingvelocity = 0.013 umis 0010 8
i Appliedload =20 mN w

06 L L - 1 -0.015

0 20 40 60 80 100

Time, t[s]

Fig. 1. Friction output between mica surfaces separated by

the aqueous solution of an amphiphilic polymer additive.

PEG-14/Amodimethicone Copolymer (BIPA) 7KK
WZDWTHRF &2 1T o 7. i /) E 2 1E (Surface Forces
Apparatus, SFA) % H\NTZ OEEEZEHE) & AWM O
NI 2 3T L 7. BIPA /K¥EIR & ERF AR I B A T2 B
EIZE > THEBE(T S &, BEERS 3 nm ORmEkES
HBonic. BERREHEOBEEIIL, BIPA R - RS
RIZ &> TR R E (20mN) & THRHEBBR (K
0.0006 mN) LA FTdh 7= (Figl). Z OGO EEERR
BEu=FILNPOLRELD L 1054 —F =L b0, =
AWEKRFIEEE L THREDH Hub LTSRN~
JVDIET S % . BIPA (34169 2 EREAMR EicThZh
—RETOOWERBEK L, £OREICIZKFZRDOE
JRICEEE- LTV D 1 3 FEREDOKBNEST S, 20
KOG TREN R CEGEL-EYEE LTE Z & T,
D TIRWEENEBL L B2 6D,

X

1) T. Miyamoto, N. Yamazaki, S. Watanabe and S. Yamada:
Langmuir 35, 15784 (2019).

2) H. Kimura, T. Miyamoto, N. Yamazaki, S. Watanabe and
S. Yamada: Polym. J. (2021).
https://doi.org/10.1038/s41428-021-00515-w
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[1ApO01] Issues in Reliability of Measurement Data
*MINEHARU SUZUKI" (1. SA Consulting)
1:30 PM - 1:45 PM

[1Ap02] Development of laboratory-based hard X-ray photoelectron
Spectroscopy
Tappei Nishihara', Masatake Machida?, Satoshi Yasuno®, *Atsushi Ogura'* (1. Meiji
University , 2. Scienta Omicron, 3. JASRI, 4. MREL, Meiji Univ.)
1:45 PM - 2:15 PM

[1Ap04] In Situ/Operando XPS Measurements
*Takuya Masuda’ (1. National Institute for Materials Science)
2:15 PM - 2:45 PM

[1Ap06] Development and application of EnviroESCA, environmentally controlled
X-ray photoelectron spectroscopy system
*Takashi Yamamoto', Paul M Dietrich?, Mirko Weidner?, Andreas Thissen? (1. Tokyo
Instruments, Inc.,, 2. SPECS Surface Nano Analysis GmbH)
2:45 PM - 3:15 PM
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3:15 PM - 3:30 PM

[1Ap09] Current status and issues of peak separation and analysis in XPS
Datasets
*yoshitomo harada’, masatomo sumiya’, hiroshi shinotsuka’, hiroaki tosaka', hideki yoshikawa
', shigeo tanuma’ (1. National Institute for Materials Science)
3:30 PM - 4:00 PM

[1Ap11] Spectrum adapted EM algorithm for high-throughput peak fitting
analysis of spectral data
*Tarojiro Matsumura' (1. Advanced Industrial Science and Technology (AIST))
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[1Ap15] Standardization of Surface Characterization of Biological Materials
*Yoshishige Kimura' (1. Kanagawa University of Human Services)
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Issues in Reliability of Measurement Data

OMlineharu Suzuki

SA Consulting

1. [ZL®IC

IR COMEIBAR D 5TV DHITE, L
IAEHEMEAER SN TWD Y, REDTOSETY,
FHHEERE, BUBHER, R, 72O T e —2T
WD EEMEN M- & 70 5. BHENC IS T D5 D2
F1X, 3R (repeatability, replicability, reproducibility)
ELTHEBINTWD P, Zo&E, EBRRORL
59, FHEREICHIES TS V.

LRI S R T TS CIE, 2 a i
FAT, BHOEBEZROZEH, F— X 0BLOER
BRI L TN &, X BIIERE(LEOPICBIT 5
IRHEALICBE L Chliam - DS 2R L7z,

2. 3RIZDWL\T

ik 2, 3) T, FHENCEET S 3R ARD L D ITE

FLTND.

- Repeatability (i UFSEE) @ [Rl— 27 L — 712 K 2 [F]
— AT - FHAR - FHERE T OBERRIFHA 5455
NDREEE. RtREBRCIL, B D MEICFH R 2
DIRTZLENTEDHZLITHEYTS.

- Replicability (fEIok5EE*) : B 5 7 —T7 12 K 5 [F
CEHlR « RS0 (R —4%1 £ 7213272 53557
TOBEBEFHNHE LN RE. FHRER T,
ML LT 7 v — T HMERCE O artifact & FV TR —
DFERZEGD Z LITHYET L. (FEHEOR)

- Reproducibility (FFEUAEEE) : 2 b 7 —7I12 k%
B D507 - FHAR - GRS DS DD RS,
SRR TTIL, N L7 7 — TR RN LT
BA%E L7z artifact 2 L ClRI UAERE2&ED Z &
YT %.

[BIAEIZ JIS HikE 9T repeatability (K UKEEE) 1

A — & W22 X 9 ZeBlEREHZ DWW, [ U k%

*E-mail:  suzuki.mineharu@SAconsul.com

OATHEEAN BAREBEZEZER

AV, FIUREBR=ET, RIUAXL—%0, [ U#EE%
HWT, B O 5 BICSTL 2 ERE R 25 2 ED
SR KX DMEREROKEEE], £72, reproducibility (FF
BUREE) X TH—& Rad s X5 2REREHZ W
T, AUCFHEERG, B3 BET, B4~ —
AN, B DEEE A T, STl R A 1S S M
EOLRIC L HHIERHROKE | LERSNL TV,

replicability (2482492 JIS HAKIT R Y 7= 5 o7z,

3. BERIZHDHLD

Bare % 9% 3R AL 2 5 L LT, @QITFED
BHENFENTERECEDS Z &, (b)Y AT LMY
LT AE - Y=V OEHEI B L TNWDH T L, (R
LNTEERTOBFOHWILE T D, EHIL, *
AUTINZ T, (d)BFZE - BERE TOOH L F ORGS0
() HT A FEE D R ) 72 B AR & RO & E DR AR &
DHDHOTIERNNEEZTND. TRLN, HIHH
IR, BHEMEOMELZHNTVDLEEZI LD,

4. FEDITKAT

TEHRA AT DI H T > TEAR VIR UKSE OfeR -
ARIFIVATHY, HILKE - BORBELmD 5720
WZIZETICIEY ATREZR IR D £ < O HROBIRA LI L
2%, FHEBER LEOFDICE, B HEE O
FMEOBEDRERPETH Y, SHEHBEEOEBIT
2 o>OREZWETDHI&ITRD.

X

1) M. Baker, Nature 533, 452 (2016).

2) S. L. McArthur, Biointerphases 14, 020201 (2019).

3) H. E. Plesser, Front. Neuroinf. 11, 1 (2018).

4) JIS 78402-1 [HIE LK OMIERERD KHfes (K
FERONEEE) — 28 180« — a7 R B & OVE# )

5) D. Baer and I. Gilmore J. Vac. Sci. Technol. A 36,
068502 (2018).
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=5t 1, 4*

EJE\A EE’Z 1’ EH—IE ﬂﬁﬁ:ﬁ 2’ ﬁﬂ% H;%}\ 3; O/J\*;%I: J;AIL\

LRI T,

tyx o BFI v (R),

3JASRI, 4K MREL

Development of laboratory-based hard X-ray photoelectron spectroscopy

Tappei Nishihara!, Masatake Machida?, Satoshi Yasuno®, and O Atsushi Ogura® #*

IMeiji University, 2Scienta Omicron, 3JASRI, *“MREL

1. [IL®IC

TN AERE R E ST D EKTH DI b L S
DOIFMBFED 1 SOFEL LT, #KD AlKa(1486.6
eV)X° MgKoa(1253.6 eV) % F\ 7o 5 140 Ye ik (X-ray
Photoelectron Spectroscopy: XPS) & ¥ & @&\ o R /L ¥ —
D X BREMEH L6 X $OLEF5 6 (Hard X-ray
Photoelectron Spectroscopy: HAXPES) 23 H &L T %
[1], #5124 EBRE N — 2 O HAXPES(Lab. HAXPES)
DIBHFE S, B EEER Iz TR FIH S22 H
5[2], BhEJEIRICTEIR GaKo(9251.74 eV) 2 L, &
T L7 R 2 el LT B, A%EF T, Lab. HAXPES
Z AW kR % 72 3 B O ERIFIRC A H O RZIZ OV TR
~5,

2. Lab. HAXPES % R U 1=3= 814

Fexld, T E TKREBEMS LSI 731 ZADVERES
LD R#EH % Lab. HAXPES Z W T1T7-> T& 7=, K
BT A AT, B L EIEERL O f i Clig{b
MIPTER I TS Z EEHA LML, BRSO
RINBIGRRA T = X LD %217 > 72[3], £7-. LSI
TNA AEED 1 O TH D b L TFHEEICx L, R
HEFE 1 (Atomic Layer Deposition: ALD)% AV THEE %
1To723 ) 3 U ZALIESING A b LT EER. EES.
TIBECHLAR AN 22 5 = & MBS M2 72 - T2 [4],

3. SHROERE

Lab. HAXPES I35 %, MLk T 7Y r—a v
IGHICINZ T, T—2 _X—=2HE, AT FHED
3ODEEHFILE LN S LTINS (Fig. 1 2HR),
LSl 734 AZFEEZFININ L7228 b R w381 5 BT
D2, ERLKERE T TLI A ANy T U —DER
& MR OE W O . KESERT S A ZIZB T

OATHEEAN BAREBEZEZER

*E-mail: a_ogura@meiji.ac.jp

SESHLE

T RRS bAT—&
IFUTFAHAT R ~

; EnEE
SATHATVR o \
\ (EPESORE  srwiozs
ERHE . ) %Eﬂ”ﬂ
FARE gmwm

Fig. 1. Lab. HAXPES D44 0 2

DHBHEFDO N REEDOE I 8 < DT R4 A
DANT > RAIENMFHESND[5,6], £/-, £AELR
TWEEM e E O~ T U TVISH~DORER L T
HENnD, Mx T, ez < RENZRFIHS
RIS T, ILEH 2R A A ET I, ZHE TR
& LTz HAXPES FHICLMNIENR TE R WNT —
B R—=ZPEFEOMENLEND, T —H _X—ADJLES
WZE 0 ek XPS JIE TIX— IR T RIBESH b
ISR EPERT 2 2 & T, FERETOE RS A F]
BEIZZ2 B [T,
Lab. HAXPES OBEHZ L 0 | Hi1=7253 8 TOFIA,

BH N RE T A ZABERF ORI 72 £ %< D Z &
DHLNZEND Z ERHFFEND,

X M

1) S. Tanuma et al.: Surf. Interface Anal. 43, 689 (2011).

2) A. Regoutz et al.: Rev. Sci. Instrum. 89, 073105 (2018).

3) T. Nishihara et al.: ECS J. Solid State Sci. Technol. 10,
055013 (2021).

4) T. Nishihara et al.: ECS Trans. 98, 113 (2020).

5) T. Watanabe et al.: Jpn. J. Appl. Phys. 55 03DD12
(2016).

6) J. Maibach et al.: Rev. Sci. Instrum. 86, 044101 (2015).

7) S. Yasuno et al.: Sur. Interface Anal. 50, 1191 (2018).

-1Ap02 -



TApO4

2021 FHARMEZZSFTHER

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

EBIRBETICH TS XPS &l

O sith

VIE - BRI TR,

2eE R

In Situ/Operando XPS Measurements

OTakuya Masuda'?*"

'National Institute for Materials Science, “Hokkaido University

1. LI

X BG40 J6iE (XPS) 13, W X M BRE L,
HBNRIZ L > TRAET DHRE T O FNLF — %54
L C. WERE O LR IRE & R0 N
HILENTEDLFETHD, WEEOMEEHNRKE
WET RS ET 50, BERICBWTHIES
19 ZEBRARTHHB, AMFHOZFAF—%E
RDZ R BB TR EBEEITRETEDL W)
BRI G | il - BRIEF AL U O L Lotk
e R E S ~DISHAN e S TE T2,

Fox X, WA Al-Ka #7426 L 72 FEBR =AY XPS
WEALBE L LT, WA & Lo, BEENREEIC
BT 5 BRI L OVE E R B & BT HEH s AT
LEREELTND,

HAEMIZIE Fig. 1 0 X 512, EX 10nm 4 —%—D
IR AE B2 LR AR CHEE, XBENBETFOBEE
ELTHIAT S BREEL 2ERL T, @RI D
WA R CRAET D BT AR A B L TR
H9 2 & WD BB IRV T, RIS S % x5 &
L7 XPS HIE A EBL L TWD ™,

Electron Analyzer

Fig. 1. {{RFEHS JOF

Hard X-rays

e 8 T i 5 e &

Tender X-rays .

atlab L 7=% 045 XPS JIE D
HEIX.

Vacuum Chamber

X-rays Vacuum
Photoelectrons

Ultrathin Mémbrane

Liquid

Environmental Cell

OATHEEAN BAREAEEFR

*E-mail: MASUDA.Takuya@nims.go.jp

Fio, BERERYE R BICHE 2 OEMRE 2 ST
ST A A R R R 2 et R & LT ROGFEAT B 1T 2
TW5, Fig. 2 X512, EEKAELZ KKIERE T
ME AT JMIBALT, I HEELZEML TR
JEARREZ HIE U 2228 & XPS HIE 21TV, SO A
BLUORIAERM EZEBCBET L2 L2k > T Kt
DA Z R TND S,

~—_
-\‘\

A B ]
E)

X-iays Photoelectrons
AkKay
_— Copperlay=r
" Mvalysieana

Amonphous slicen layer)
— Amerghous slicen layer
- LLZT subsrate:

- Lithlusn fapar
Cepper filne

Samplo ki k
]
Fig. 2. 2[EKREM D Z DBBIZR OB,

29 LI ERERIEE 2 B & LTI RHIIS AT L0
BigE &S BN SOV CRERIIC A T 5,

X W

1) T. Masuda, Top. Catal. 61, 2103 (2018).

2) T. Masuda, K. Uosaki, J. Electron Spectrosc. Relat.
Phenom. 221, 88 (2017).

3) T. Masuda, H. Yoshikawa, H. Noguchi, T. Kawasaki, M.
Kobata, K. Kobayashi, K. Uosaki, Appl. Phys. Lett. 103,
111605 (2013).

4) R. Endo, D. Watanabe, M. Shimomura, T. Masuda, Appl.
Phys. Lett. 114, 173702 (2019).

5) R. Endo, T. Ohnishi, K. Takada, and T. Masuda, J. Phys.
Chem. Lett. 2020, 11, 6649—6654.

6) R. Endo, T. Ohnishi, K. Takada, T. Masuda, Journal of
Physics Communications, 2021, 5, 015001.
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RIS X S8 BEF O IEE EnviroESCA OF & DG H

OluA &=+, Paul. M. Dietrich?, Mirko Weidner, Andreas. Thissen 2,

RS HE R A AL 2 > 2SPECS Surface Nano Analysis GmbH

Development and application of EnviroESCA, environmentally controlled X-ray
photoelectron spectroscopy system

oTakashi Yamamoto'", Paul. M. Dietrich?, Mirko Weidner?, Andreas. Thissen?,

Tokyo Instruments, Inc., 2SPECS Surface Nano Analysis GmbH

X#EABFHNIH KPS) TR FJIRFIAH Y EWIET
HHREOIEPREZEZRSARREGFEELTIH
FCHRAGHMBRICERAIN TSz, HEXXPS (TRAE
DFICKDABFOREEE. RUBEEZMMT S
TATIZ—DOREHIEE NS -EANSHBEEZET
TN d, IRERHENCMEZEDRAR ZEROH
ERBIGEVKETHMETVZOEWVWSEENRH
ICHERKLTWS, ChHEBEZIZBEZSERFED—D
& LT Near Ambient Pressure XPS(NAP-XPS) A\BfH
iz, NAP-XPS TIX7F 5S4 F—DEFIYAAO
LHAZEORICESHSEEL T LOXEER TS
EI2&Y, BHBREZERKEICREDORETEN
BT F AP —ICEBL ZENTREE LD,

LA L NAP-XPS (TGt EFIRE L. F-EMLE
BOYBEICHEILEAANLGEBRFETHDLIEIEL
B DK HKREITHT 57612 SPECS Surface
Nano Analysis GmbH [ERZOREDHNHTELARNILTE
MagEMrdDA—H—TLURY—H & & L T
EnviroESCA % B % L 1= (Fig. 1 X#k1, X#EK2),

BEFELTRETHAVK—2Y FAT R Y Fig.1 EnviroBSCA #i2[X
HRICUEREh, X $EDLE LT, HEOMaE. Al 8 it

FREOIY FO—LEDTRTOEEEY I LY
T ENSITSENAREE 2T UNVD, B DBIFIRE 1) https://www.specs-

ELTREEARPKESDEA MBEE (LSS group.com/nc/enviro/products/detail/enviroesca/
HeE—4—.  L—H—mME) 22z TS, TEREF 2)P. M. Dietrich, S. Bahr, T. Yamamoto, M. Meyer, and A.
FFSAF—REEICREIN TS 0. R4 Thissen, J. Electron Spectrosc. Relat. Phenom. 231, 118
L i gl e e = 2019).
£y b7y TERVT L bREEONEER >R O e
e L o ) N T )https://www.specsgroup.com/fileadmin/user_upload/pro
AREE G0 T LD (XK 3) . BETIIEREDF ucts/applicationnotes/ANote_EnviroESCA 394 Aqueo

ERDAERERZLVFELIHRET S, us_Solutions.pdf

*E-mail: t yamamoto@tokyoinst.co.jp
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XPS F—A+ty MIBFTH3E—V DME L URITORRK E TDOERE
OFRBAEZ'. ARER. BFEE. BiRsAH, FIEH., HEEX

NINS #¥T—2TSy b I+ —Ltri—

Current status and issues of peak separation and analysis in XPS Datasets

QY. Harada", M. Sumiya, H. Shinotsuka, H. Tosaka, H. Yoshikawa , S. Tanuma

NIMS Material Data Platform Center

BEHD XPSIZ K D AT MIVIRNTIZB W T, /Ny
7777 ROuROFERHRERL Y — 7 OMERHE
g 72 E D — 27 /8T A — % OFIWIE O FEEE & 415
EEEL LTRELT D120, B — 7 3B fiftT &
IRTFENAE L DER D 5,

X 51T, XPS R0 AES 72 EORMm /T EEE IV T,
< iX Depth profile 72 &, HDH/NNT A —F E S
RN Bk L TEHD ARy FERBE L, FOZELL
EIBWNT D Z LM T TE R, BEICB VLT,
S DIZIRE, BT, KRET A7 ELIGI T~ 585
A—H FTHEMTbON TS, ZDX 5 RRIEDS
B, FEETHITZITOICIZATERANEL S, £
T BHEDO AT FAEHTIZONT, AT R VEE
r—4ty ML, FOTF =%ty MIXLTHE)
FRNT 2 AT,

T—4ty MUIZE LT, BAE, NIMS M7 —4 7
J v b7+ —2bt L Z— (NIMS-DPFC) (23T, —i#
DORET —F NS T —F ¥y M &GS 5 Research
Data Express (RDE) &9 P —EZXANETN TR I
TWa Y, BEEEZTCOEMERE TIE, 2@ RDE H—
(ZHE S LTV D GaN AR i DY HIER e A~ K
NTF =2y k(2000 KD AT NILTF— R NS 7R
%) PMzxt L, BIC HEhE— 7 /yBfEik (DA% BIC %)
DERANTEY TS A DGHICON T L CE T,

L LARNS, 5 EHOEWAHE>T—F%F v |
WCBWTIE, ZOEMREEE L, Wb /Ny F4L
B IR 24T 5 Z E MR E L\, & 2 TARIFIE T,
F—Ht v NEALTO XPS S5 FIEOE T & 0 HE)
LIZHOWTHEH LD TINERNT D, 2T XY,
BHOT—2 g5t T—4 %y NHEMLTONA A
N—""v M., FHEEBRMENAEEE 725,

ARy MVEEMTIZIX, BIC ¥E& & bIT, ERG T
(PCA) & &—4 NEHE (TFA) %179 2 FEEO ik

OATHEEAN BAREBEZEZER

*E-mail: HARADA.Yoshitomo@nims.go.jp

Explained Varience Ratio

Factor

Fig. 1. GaN, cifi, m i O W AHT —Z &> MIE
i} % PCA % 5%

TENT 2 BT D, Fig. 11, c & O m il GaN _EiZ
0, TAZWE L=t v MBI OB SDELERTH
5, HWIZX VRS OHRGENRIRDZ b, BLE
MbRRDZENRDND,

S DICAREH TIL, 2 oMt ikl L OMERICH
WTHRIT 2 & b2, b Hons AT K
NDE—7 BERER, (LR AIREE. B KO
AN L BB SN THRET D, b, F—H
BREFREAE R D Y & ARMRITRE R & Ok & 2 OWERINE
BRIZOWThiEm T b.

X W

1) https://dpfc-dcs.nims.go.jp/Login.html

(BT 7 & A 2021/0828

2) H. Shinotsuka, et al., J. Elec.Spec. Vol239,
146903(2020). 10.1016/j.elspec.2019.146903

3) M. Sumiya et al., J. Phys. Chem. C 124 [46] (2020)
25282-25290, 10.1021/acs.jpcc.0c07151.

4) M. Sumiya et al., Appl. Phys. Lett. (to be submitted) .
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spectrum adapted EM 7L ) XALIZKBARY FILT—E2D
EBUWEE—D TavTaVT
ORFF KREBIKAR 1
VENCAFEBR ST PESEEIR R AT TR
Spectrum adapted EM algorithm for high-throughput peak fitting analysis of spectral data

OTarojiro Matsumura'”

! National Institute of Advanced Industrial Science and Technology

RO IAATER DRI L ~C, BRI I, EBOSHEE R LR E G E—

AN B B T o T o TR 2T - T4 T AV THEE LT, Sy s 7Ty

LATHEIC 25 T B, RSy E— 2 B DR B B Bl OIR D 7
LinL, BABARY MF—s RIS SN T SN TR T 5.

W, BHNTZANY bLT— ¥ O EER T ‘

2D B T A< oo TG, i X #

z, B— YT AT DL D A L7 —
L ,,, ‘& A /Ti’ /\7?& 2 + J\f T - 1) T. Matsumura, N. Nagamura, S. Akaho, K. Nagata
RENTCIL, 74 v T AT RTADNRTA=SER and Y. Ando: Sei. Tech. Adv. Mater, 20, 733-745

Rip LI ITER 2 T 5. KED AR b (2019).
NF—H IR LT DL 9 RedfTitia47 5 1213 2) T. Matsumura, N. Nagamura, S. Akaho, K. Nagata
KA TR & RIS L A2 BT, ERICEY % and Y. Ando: Sci. Tech. Adv. Mater. Methods, 1, 45-55
57— 2 ORBBHIRS T LE 3. (2021)
AT MVT —Z DIRNEEEZ LT 2728
(2, FERELIIHBAE TSNS EM 7 LAY
ZALEIHL, KREODART bT— X B EL
fi#NT3 % Tk & LT spectrum adapted EM algorithm
ERELE . ZOFETIEARZ T —F2 O
ETRNF =T v TS Lg% 7 — 2 O
L LTHBOHS. ZHUTL ST, AT hLT—
B D—WIL~DEREATH T L7, FHREEIHNE
ELIEE =0 74T 4 v 7@ TIT25 L9012
Teote. EBIC, AL TIHYEETIEE LT spectrum
adapted ECM algorithm? Z 2 L, —fRIZ L <FIH &
AL % Pseudo-Voigt 73 MM I Mo A ThH D
Doniach-Sunji¢ Az W - —2 7 4 v T 47
DIEATAIRE L 72 o 7.
ARFEFTIE, £, spectrum adapted EM algorithm
DHEFRI R IOV THAT L. T, A~
MTFT =22 LI ATT—%%y ML, XPS
Lo THRRENTZEARY LT —FEy b~D
WHFEIZRNT 5. 2Tk T, IKEFIETH
% spectrum adapted ECM algorithm % #3175 . &tk

*E-mail: matsumura-tarojiro@aist.go.jp
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ISO/TC 201 [2& 1+ 5 REILF DT DIRLELEIF
—ISO/TC 201/SC 4 £ KU SC7 THEEIZHFIDIZ—

OXK'E F&El "
VAL S A TSR T

Trends of standardization of surface chemical analysis in ISO/TC 201
- Activities in ISO/TC 201/SC 4 and SC 7 -

OTakaharu Nagatomi'"

'Platform Laboratory for Science and Technology, Asahi Kasei Corporation

KEALF AT BET 2 EBEHRE L, EERAE R
(ISO) IZRRIE STV D5 201 HffrZ B4 (TC 201)
I Cilam S 4L, EERRRAE O S LBETIE 73 o
ISO USRI L T 5. 72, 24 b ISO HED H

B 27T fHIEAOEZFEFERETH 5 HAEHERFE (IS,

DIRTE B ARTERK) & LTRSS TWn 5.
BIEE TICRITEN TV ISO Hk TH Y b T
DEIEY, REFFEDHEEED A T F 0 AW
B0 v, BB O ST, FHIT — 2 O/,
ERERDOME R ELIE Il > TS,

Z OREALZESHTICBIT 5 1SO BUE O HAIZIE, B
kT CT OEABEboTREY, ToHTH AR
TC 201 KA HEELS b o> T, BIETIL,
ISO/TC 201 DR & FHERR LI, TC O FIZFHE
INTWDLHEHD SC UMEER) ITBWTHR & F5
RbBDTND. SLICEZESTHIEINL TS
gy MItLTEL DTFAR— FEBEL, §F
IZIEFEIZ ISOVEEI~SH L CWAED—D & 7> T
%, ZOISOTEENIART v F 4 TIEEN TRV - TH
O, THTIIDNOEXERETELIOERED ZH IO
bLe, EOHLNTND.

ISO/TC 201 OZF B AR Fig. 1 O[NNI R @Y
TH5. ISO/TC 201 E FIT9 2D SC, 1 2DSG &2
DD WG WBEHEEINTEY, % SC/SG/WG DA a—F
IZH > TISO MBI O T e ¥ 7 FAMEES T
5. ZO IS0 D% SC HDOIFENZHA L LTRHET
<, —MRHHEARE ST EREREELZES
(JSCA) {2 WG AFHE SN TW5. JSCA D% WG T
I%, ISO/TC 201 TiHED LN TWVWLH T R Y 27 MIDOW

OAHEEN BAREAEEER

*E-mail: nagatomi.td@om.asahi-kasei.co.jp

TEHANRHZT, 7avxy Mot T 285 Kxt
DL AL M 2ATH . FOBIIES T OEMZE L
LCOMSICZ T, ENEERICESTAY v b &
%, BOHWVEIRFN RS2, 72 EOEEROES
TOA A FREE[T>TND.

[ 150/TC 201: Surface chemical analysis | JSCAEPAR
 SC 2: General procedures | 3 WG
—| SC 3: Data management and treatinent |
WG |[14
E—A
—| SC 7: Electron spectroscopy |
—| SC 10: XRR and XRT analysis | | X#RA% 100 ST WG |
—| SG 1: Nano-materials characterization |
| | WG 4: i;:ﬁ:cmc:arnmof KA AWG
L{ WG 5: Opical interface analysis | |30 i syhrwe

Fig. 1. ISO/TC 201 DZ B2k,

HEEILZ OEE/ ENMERKICISWT, BRNTIE
BT WG, ISO/TC 201 TiX SC4 & SC 7 OIFENC
FIZHWE L TWD. % 2 CHES T, 1SO/TC 201 @
HT OVEBNENIZEI LT, FFIT SC 4: Depth profiling &
SC 7: Electron spectroscopy & F/IMIFEN T 5.
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Standardization of Surface Characterization of Biological Materials

OYoshishige Kimura'*

'Kanagawa University of Human Services

EWNIZIT 5 ISO/TC201/WG4 (X 2014 4EE X 0 1% E)
ZBhA U7 e S O WMEE 7 L — T (WG) TH
5. FEEBHNE WG OA4FRD Surface characterization
of biomaterials TV, OGN NAA A ~T Y
TIVERMENCTH Tz, NAA~T VT & Tk
Wb FOERICBHEST A ZEEBME LIZATLE, A
TMEREDREMEZRTZ ENZON, HBHLOAR
WG TIARA A~T U T AL R L, Hiasiase
EPRHRR 72 £ oA e Biological Materials) % & A 72
RIA T OREE(L 25 2 TUhiz. 2019 4F TC201 o<
ITHRRITBWT, WG D4 #7% Surface characterization
of biological materials (58 L, BifEIXA0AD, FHk7z &
W Db O DEEIIHT O S 2 Y3 2 7 H
IZhtE & o, ENOT BT I 700N EE LY
14 NOFEB (TP —_"—2 ) BBEL, EEEHT
TW5.

2018 £ X W AR WG DEEZENEHEa B —%
B, 2021 £ L D BREHDERE =2 v F—ITifEL,
HRIEICE A

AKWG OITHEDF/RIEEBANRIILLTO®Y Th 5.

@ IS0 20579-3 “Surface Chemical Analysis — Guidelines
for sample handling, preparation and mounting - part 3
Issues specific to biomaterials”

BRI WG4 $EZR2 DML L7 HikE ThH o 7203, 141
SC2 MEDOHMEO LAY, TDk, AAD
WG4 & SC2 DI TIEIEZITo 7. BT A
F~T VT L AR A S A TSR AR IRE T
boTeDy, WEZHAMEII T, KRB L AYR
FHZBET Dit#idR VT, KELIEEZMAT.
2020 #-D TC201 #E=TH A bV % Issues specific
to biomaterials & LC, & 8%k L7z, 2021
F4H 1 BICEBEERELE LTRITS N,

*E-mail: kimura-3yb@kuhs.ac.jp

Fig. 1. TOF-SIMS £ % AU 7o fit B RN D EIGER D 43
Hio3Hr. SAIAT TV UEE (C18:0), OA:A LA VR

(C18'1 n9), LA:U / —/LEZ(C18:2n6), GLA:y U / L

% (C18:316), DGLA:YHREy U / L U (C20:3
r13), AA:7 7 % Rk (C20:4n6), ALA:a U J LY
g (C18:3n3), STA:A7T 7 U K> (C18:4n3),
03AA: 03 7 7% R (C20:4 n3), EPA: = A = H
BT B (C20:5n3)

@ ISO/NP 23760 “Specimen taking, storage and transport
of biological materials”

AT A DIRET IR OHBETH S,
IR LWAN Y & R TH 2 AWEEIO R Y
WZDOWT, haBoBim i L, L kmtk
D EHRE OFHIERELSCEE BRE L T D, FF
(CEE AT B S DB OBREL, R1F,

%wT%ﬁ,ﬁﬁﬁﬁéﬁa’owfﬁwé e
WG NP 3224 TR S 4, IROBIREICEA T,

£7-, 2013 LY TC201 REIZBIM L, HROER
SIHT OREAREAIZ BT 2 BURIZBE T 2 8 INE L T
L. INBEEEEZ, RBEETITFEOEDREIOR
2 HTZ B3 % Bk 2 TOF-SIMS(Fig. 1), MALDI-TOF

WCEBEEGIA A= TEEZTLICEAL, &b
ﬁf$ﬁﬁ4h®”~xﬂ_0b\ffnﬂ@“é.
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F—HEREN 7 TO—FHREORIFEDENM

[2Aa01] Quantification of structural information of electrolyte based on
topological data analysis
*kazuto akagi' (1. Tohoku University)
8:15 AM - 8:45 AM

[2Aa03] Machine learning applications in multi-dimensional spectromicroscopy
*Naoka Nagamura'?? (1. National Institute for Materials Science, 2. PRESTO, Japan
Science and Technology Agency, 3. Faculty of Advanced Engineering, Tokyo University of
Science)
8:45 AM - 9:15 AM

[2Aa05] Multi-frame image super resolution for microscopic spectroscopic
images
*Yasuhiko Igarashi’, Naoka Nagamura®?, Hideitsu Hino®, Masato Okada® (1. University of
Tsukuba, 2. National Institute for Materials Science, 3. Japan Science and Technology
Agency, PRESTO, 4. The Institute of Statistical Mathematics, 5. The University of Tokyo)
9:15 AM - 9:45 AM

[ZDftt] Break time
9:45 AM - 10:00 AM

[2Aa08] Machine learning molecular dynamics simulations of silicate minerals
*Masahiko Okumura' (1. Center for Computational Science and e-Systems, Japan Atomic
Energy Agency)
10:00 AM - 10:30 AM

[2Aa10] Data-driven diagnosis for compressed sensing
*Yoshinori Nakanishi-Ohno' (1. Faculty of Culture and Information Science, Doshisha
University)
10:30 AM - 11:00 AM

[2Aa12S] Evaluation of TOF-SIMS data of organic electro luminescence samples
using information entropy
*keisuke mizomichi', Ako Miisho?, Satoka Aoyagi' (1. Faculty of Science and Technology,
Seikei University, 2. Kobelco Research Institute Inc.)
11:00 AM - 11:15 AM

[2Aa13S] Parameter evaluation of autoencoder for analyzing TOF-SIMS data of
three polymers
*Masaru Ito', Kazuhiro Matsuda'?, Satoka Aoyagi' (1. Seikei University, 2. Toray Research
Center Inc.)
11:15 AM - 11:30 AM

[2Aa14S] Development of prediction system on TOF-SIMS spectra of organic and
polymer materials by machine learning
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Quantification of structural information of electrolyte based on topological data analysis

OKazuto Akagi'”

'"Tohoku University

1. [FL®IC

WEMELOREE & MTEOFEIRI TR B I2H T > T,
BEHROTERITEET D EOTERWVWIRETH
b, KBTI, =T RAF U h - FRERI—L )
BZ2OPMAEIERA LT bR e v — Z ijir
(TDA) DTk % AW =R RS SCEG I H O E 'l &
B8 L S b T — 2 B e T T —F
DOWNT, FOMH & ERip 2 s+ 5,

2. FEIZDOUT

IN—=U AT b s AT U IRTFEESY 7 'L
WD XS R DEEVEASIT—H L, 2
WCEEND nRITD [R] OBRKRE S &V o T2 T
FHIFFBIZE SO THEEE A ER&LTE 5, & /U
DERTHXAI T EWMWET XA I T EFHL

N
=)

Death [nm]
= =
o u

3
Death [nm]

NS W s~ U,

Polymer PD2

0.5{ 7 Water PD4 1
09 i 2 % 2 4
Birth [nm] Birth [nm]

Fig. 1. (a)& /K L 7z Nafion DAL V7 €5V GRBE
$H) (b)5-z B ITZ B A 7o RS KA O FIEAL (c)KIZ
SUVTO 1D PD (d)Nafion 25U\ T D 2 % PD

22| A N T Lk A= AT NE (PD) LI
O, 2B RS KM CHME 2 RS FE O BRI 24
BN OEBICI—RZ S 2 EERBICT 57T TR

<V EYRANT MAT = ZIZEBRT D 2 ETRIMEEE BRI OV TR MD FH5 GE—REIEHR 2 2 R

LA DR T A A N FTREIC 2 % Y, —#HOFHE
W2k, MBS R~ TDA O H % AFEIC B - /AR
ENTWBEY 7 v =7 54 MHomCloud| & W7 2,

3. BHERZR~DERS

F9, FEH I BUKE CTHERL S 7172 Nafion 36 &
WK T A2 RBRHMBULE—XET /L (£ 800 17
Wi ) OFE1/1% (MD) FHREOREREZRZIZ, &
53 F D EASKAR DO EFEREE DO FF# % TDA (2 XVl
HL, BARIUKE LEASBHEE OB N ED LD
ZHRAOGNLDONERD (K1), o, ST ET IV
EEMR ISR LA T TET NV EO-BIZ LY (£
] OAFAEN KT TREEZM D,

VT, LiBF.3i 2 ¥Afi# L7z ethylene carbonate (EC)

OATHEEAN BAREAEEFR

*E-mail: kazuto.akagi.bS@tohoku.ac.jp

L Chxifk L7~ AMOEBA 13 %E /) OfEHRIZ TDA
ZEH L, 0.5-3.0M OEIREIZIS U7 imigiE o 2 A
FTITADENERD, I BT, A U FEOEGEE
(B 52 DR 2 VS OBLED DI 5,
KB TR % BAREI O—ET, SCGRREE TE
) BRBIHNERE 7 v 77 F & TR AR kB - B3k
BHBAFEIZ L D ET HEMmCmd =38 « F— 2 MR
EFZ2 ) (JPMXP1020200301) & LT %M L7=,

X W

D) ERRE, KE—F, RAFIA : ATHEE 34, 330
(2019).

2) KAk, fth : https:/homcloud.dev/
(BT 72 202148 A 31 A)
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ERJTARA A=V TRRITE T HHBFEEER

OAhY MofE 225

YWE - MBI ERERE SRR AT B SR,

ST S, PHAEERRE Joit TN

Machine learning applications in multi-dimensional spectromicroscopy

(ONaoka Nagamural?3*

!National Institute for Materials Science, 2JST PRESTO, *Tokyo University of Science

1. LI

gt - HUEERA R E VTS D av, FEmkEE
THE LT U OARBES BT b FTRE e X BROLE T4 ek
XPS)IFPLAMN e T FETH LN, T r—T7% L LT
FEEE A ERIHT 2 2 LT, Wk T RN Tk
FERENEY TITHL WY TILZ A LFHAIRA A —
U T RIEN TR D,

T2 1T HUHER X AR AEE R E - BB (SPEM)Y %
AT, T8, AR E O AT v R(EEEME )
AR E T D LA TE 72, AR, 290,
NGt N T A — 5 &F DUt &3 PR
INDBART MLTF—H Ty MIEKRLDIZR D,

Z Ty BIRTDHA A=V THICBT 55—
2 T IEE OBk 2 B & LT, FHEIA
T AT 4T ADBED DA IR TIERE AT T
5,

2. EM7ZILOdYRXLIZLBEEEHE—Y
T4 T4V

XPS TIER P EIRWNFE AT MO E—7
TA YT 4 TRHIT.DE D B — 7 loHEEICBE LT,
MR BATER L, A 2 L—7 > b BBV RIS
Bt L7AREH R = 2 M EE O FiEZ B Lz 29,

ARY MVE . GEROMHTTHIA SN D Gauss B
$<° Voigt BE%%. Doniach—Sunji¢ B%c72 & DRk /) ©
BE CHR SN eEEERBEMRL, v —7
T AT AT HRNT A= B (KRS DY) - YR
75 RER) DR EHEE & B0, 0 LEHE CIUR
PEREWRLHEET VT ALELTEM T T Y X
LNELHMOENTHDEN, ZOEFEHATH LHEMN
JEMEICR DB R 2 XA N R&EW, 22T, AT b L
TEAELE LTEE L, N7 A —Z OHIIRfT & il

OATHEEAN BAREBEZEZER

*E-mail: NAGAMURA.Naoka@nims.go.jp

LZEA LT, EFECM 7L 3 Y R AERE LT 39,

THUC RV TR RIBICRRE S, 20T
IIHA A= 2 T BBLRINCFIREIC 2 o 7o, AN
LTI, FEERICEMC AR — 2 RICK T 5 SPEM
vy B THIE TR LN REBIRT S,

3. ARN—=RETY VITIZ&L HBBREHH

LR TERHA TIRRNT O F2 72 & 95 — & FASIC & iR
MO HH, BRMFHZGET L, Fr—T 7R
REt DL, AR 7 N FORBEREHEIZ/R->TL
F 9, £ T, EEFHTO scan THHHI X N7 IKfRG L
DEBT =2 b, AN=RETFT Y7 9% FERHLT
A B D 2 HEE T 2 BLD LA B 1T - T D,

4. BBnYIc

M7 ORI SRR e b O TIE AR <, Fan
BEIZ SR T — Z ORI L T S ERSHTO XL 95
2, FEhYy— e LT—RIEL TS THh A, 7272
L. fllx D7 —ATH#ERTNTY X AOERPEE
LD, AEEENEFEA LT NV 7e & ~DOHER T
BB O—B & REENTh D,

X

1) K. Horiba, et al. Rev. Sci. Instrum. 82, 113701 (2011).
2) T. Matsumura et al. Sci. Technol. Adv. Mater. 20, 734
(2019).
3) T. Matsumura et al. Sci. Technol. Adv. Mater. Method. 1,
45 (2021).
4) JKFTEAE fl 0 2R & EHZE, 64, 32 (2021).
5) KBIH TN TLHREOX Y a— RY A b
https://pypi.org/project/EMPeaks/
Fa— R I TN A B
https://staff.aist.go.jp/yasunobu.ando/post/empeaks/emp

eaks2.0.0/
6) T. Kato et al. Neurocomputing. 240, 115 (2017).
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RAIN—RETY VT ERWN-BRERIZKS
TILF I U—LEMSLERNDER
OFREEE . AFTEME23, APk, MEEAS

TRIEKRE, "YHE - MEAEHEE, ST SELT, *HETREBMER, *ERKE
Multi-frame image super resolution for microscopic spectroscopic images

OYasuhiko Igarashi'”, Naoka Nagamura**, Hideitsu Hino* and Masato Okada’
'Univ.Tsukuba, *NIMS, 3JST PRESTO, *ISM, *Univ. Tokyo

T, G YERHNG X 2 BAMY YR K o THEEHBA FE ~
DEBMTHON TS [1], LL, By IcL > TR
REFEIOFHAIZAT S Z Lok b, HEDIR L EOFE TR
BE~DOLLRB R Y 7 M2 L B FHIESRA~DT —T 4
Ty 7 NeEbLEOT 0, BRI COFMAEEIZ -
TETCND, £ 2 CHA IR TR S v 7o AR
DEG 2 EHH N, A= ET Y 7 K DS
FENT 24T > T2,

Fig. 1 OfEERIL, MEAESEIO Au ORI/ & — o & T
IR X0 FHAI L2 T — & B GARNT L 7R T H
%o 9 B OAKARAG E 1% 2 F N T BAEfRAT L 72555 (b)
X, EREFEEHN L CE O B E RS A ) A XBRE
L7 lif% (d) & RS ORERPE LT, 202 &b
SHENRIZ 51T D A= ATV o 7T & BB fReT
DA RMEZ R S L, ARBE TIIEROZYESS LR O
BRI HOW TR D,

1=
r

(d) Denoised h

ii

(c) High resolution image

(a) Low resolution image (b) Super resolution image

igh resolution image by CNN

Fig 1. (a)lEfg g e mifg (b)9 K DIKARG EE iG> b OiEfiE

GG (C) S L IR (d) / A RBRES L 7 i B i

X m

[1]Akada, K., Sudayama, T., Asakura, D., Kitaura, H., Nagamura, N., Horiba, K., ... & Harada, Y. (2019). Microscopic
photoelectron analysis of single crystalline LiCoO 2 particles during the charge-discharge in an all solid-state

lithium ion battery. Scientific reports, 9(1), 1-7.

[2]Kato, T., Hino, H., & Murata, N. (2017). Double sparsity for multi-frame super resolution. Neurocomputing, 240,

115-126.

*E-mail: igayasul219@cs.tsukuba.ac.jp

OATHEEAN BAREBEZEZER - 2Aa05 -
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Machine learning molecular dynamics simulations of silicate minerals

(OMasahiko Okumura'”

!Japan Atomic Energy Agency

1. [FC®HI

BRI T HIER HIC 2 BT FE L IR IC e
BREMEDO—DThD, LL, ToPiTesaIicsi
fRENIZEZSVE, S TEIFEY I 2 L—vay
IR IR ERRIT TR CTH 0 . BRI oV T )
2 < ORFFENRFER ST WD, %< ORFRIZA A %
BRI 2 AT Loy 1B )k L R A RIS
LU CTET 2 &7 150 O F— Ry 18 )ik
BAVLILTWS, LML, AIFEIEEE 22 FoyvEn
Z EBFHETH D DN ERIMEOFEUEENMEWGE R &
V. %E1IZ < O5E RO B ILE WS EHE
A RMRELSRERZRDOL I 2 b— g ST LV,
W, IO OFEORRETRT 5 R 1
)Rk BREISN . XS R E O
REANT=a2—T %y NT—7STHEE L, KOG
Bz N CH—FHEERICICHT D8 05 T8 )%
Vial—varEARICTOIRETHD, £o. &
By B ) RIE T D T L A EE LU MBS ol
R ZEPEIMLZEIS B D Z ENATRETH H 2 L b
HoO—>ThH D,

B IR 278 4 B ) SRR AR ISR < eI
WA SO TV DN, ZoERLOMEN S, ZH
THRE~OBEANHE LN E STV D, ERESIM DS
IFEER EMBFEOMIC IKFRLZ DO B F A 70 &
4 FEHELL EORTNEENDWEN LN, B
BT FEOE A PTREMEII AR T o 72, AHETE
T, HEAIZ O 4 JFFED SR D EERE L > T LK
i (R_EZA b #AOLHE Ca, Si, H, 0) &k
EERRIGSY (WA Y A b HEkocE Si, Al, 0, H)
RIS E o T BN )RR A A LR R AR E T 5,

2. EEEAHILSYH LKW
e KR A v R ORI & LT

OATHEEAN BAREAEZEER

*E-mail: okumura.masahiko@jaea.go.jp

HNTEY ., Fx LT OH T HAfE i 72 b
~RE T A b (tobermorite, CazSig0;s(OH), « A,0) 2DV
THWEE TNy S ab—a v 2E LTS
3 FHAFET 2 MRETA b ORERFEEDOK T EH
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Data-driven diagnosis for compressed sensing

OYoshinori Nakanishi-Ohno'”

Faculty of Culture and Information Science, Doshisha University

RMEZERFEICBWN T, FHIICET DR 24 <
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B) #h5zxbxlcé v ) rEEE (B OfE»D
BIZBEOND ENH ZETHD (ERX/NSWVWENS D
LTI, & ZATIHHRFTTIE, EEEICRS T,
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Physical Society of Japan, 85, 093702 (2016).
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Physics: Conference Series, 1036, 012014 (2018).

4) Y. Nakanishi-Ohno and K. Hukushima: Physical
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Evaluation of TOF-SIMS data of organic electro luminescence samples using information
entropy

OKeisuke Mizomichi?, Ako Miisho? and Satoka Aoyagi**

Faculty of Science and Technology, Seikei University, 2Kobelco Research Institute Inc.
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FRATRERE IR A A L E &% (TOF-SIMS) |
ARER R EEx 72 RB O IR & mE - ﬁwﬁ
fRRE CTHIENFRETH Y | IRIAVW B CTOISH IR
SNTWDN, Fx REED B 5, TOF-SIMS TH L
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M.W. 654.79) & 3,3-Di(9H-carbazol-9-yl)-1,1"-biphenyl
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*E-mail: aoyagi@st.seikei.ac.jp
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1) A.G. Shard, R. Havelund, S.J. Spencer, et al., J. Phys.
Chem. B, 119(33)

2) K. Takahashi, S. Aoyagi and T. Kawashima: Surf.
Interface Anal., 49, 721-727 (2017).
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Parameter evaluation of autoencoder for analyzing TOF-SIMS data of three polymers

OMasaru Ito', Kazuhiro Matsuda'? and Satoka Aoyagi'*
yag

'Seikei University, *Toray Research Center Inc.

1. FLC®HI

FRATHRERIAE IR A A & 0#HT (TOF-SIMS) 1457
FDIWIEA A =T TRACFEEERAETDH Z &0
TX DN REDNTFETHDL &b, ka7l
FIRIAS FIH SN TV D[], AT ML b A A—
U672 2% TOF-SIMS 7 — & DT IZ 132 25 S fiftr
BHWSNTE 2213, a2 FHRD AT b
JAGHRNEIR > TT — X OIRFIRP N 255 2 <,
B AT PR A S DR CT — X 2R 5 2 &
DIEFICHETH D, EFETIE, AL=a2—F xRy
NT—27 (ANN) ZfEH L7z #Bidfi7e LEEFEO—D
TH b HCHFF{LEs (autoencoder) % V> 7= TOF-
SIMS 7 — X fi#T & & STV 5[3-5], Autoencoder
XS RN LV bEEICTERZ S & B LS
NaTFEBITHE, AR EDNg =03
A=A PN LAFAEL, TOF-SIMS 57— 23\ % ficiid
IRFE RIS S LTV R, AIFE T,
autoencoder & VYT, LA Hfl 7 3 Fli500 7 4 &
LD TOF-SIMS 7 — & 21l &2 I T Z &

T, autoencoder DERET N ERTZ L EHIET,

2. REBAHZE

3 FE¥H O & 4 1 polyethylene terephthalate (PET),
polystyrene (PS), polycarbonate (PC)% 4 /B2 B a7z 70k}
@ TOF-SIMS 7 —#[2]%ET VikklTr —% & Liz, A
BRFE LT 1089 MOHELE—27 O/ L L TO
WA A BREA 1089x16384 17417 — 4 & L CHEAk
L7, 7—4RILHEL LT, 7BV TORIRA
F R K DB L D% . min-max scaling, auto
scaling THUEIL L7 b D% HE L7, TOF-SIMS 7 —

OABHEEAN BAREBEZEZER

*E-mail: aoyagi@st.seikei.ac.jp

Z 1%, Deep Learning Toolbox, (MATLAB, Mathworks Inc.)
? B . 51t %% sparse autoencoder THEAT L 72,
MATLAB @ sparse autoencoder (Zi%, 7 7 # /L MR /E
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Fig.1. (a) Schematic model of autoencoder, (b)The
features extracted by autoencoder

Fig. 1 |T autoencoder OHENEIX] & | autoencoder T43HH
SNTom TR ORR OB &2 T, ERRGHITR%
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1) L. S. Gilmore, J. Vac. Sci. Technol. A 31, 050819 (2013)

2) Y. Yokoyama et al., Surf. Interface Anal., 47(4) 439-446
(2015)

3) K. Matsuda, S. Aoyagi. Biointerphases 15, 021013

(2020)

4) T. Kawashima, T. Aoki, Y. Taniike, and S. Aoyagi,
Biointerphases 15, 031013 (2020).
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and S. Aoyagi, J. Vac. Sci. Technol. B, 38, 034007
(2020)
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Development of prediction system on TOF-SIMS spectra
of organic and polymer materials by machine learning

OKeisuke Kamochi?, Kei Hasegawa?, Satoka Aoyagit*

!Facility of Science and Technology, Seikei University, 2Mateirals and Life Science, Seikei University

1. LI

FATRERIA IR A A B &7 (TOF-SIMS) 1%, &
W RRE T 2 IRTEB LN 3 RITE T MG o b 2
EMD, e SEA~OISARHREINTWD A, IR
A F L DRAEEB LT 7 7 A MR EMETH D
T, AT MLVORIRBEE LW E WO FREN S
Do ZL OHKESCE RSN FE TIEART RO
T —H_R—=ZADIERANREA TS, TOF-SIMS Tl
MEFRMFIZE D AT MVOEERKE W=D, FFE
OE—ZIER LERENSHEL S, 57— X—2{h
LV, T T, A TIET —FRXR—RIEDbDH v
AT HE LT, BB IC X 2 RmlEA~<s b Lo
TR AT LAOHEE [1,2] #HELTWS, oD
FEHZRE 3% TOF-SIMS 7 — X @ T2 il RE 72 278
VAT MIEBNEE L0, TGS RBHGETE 2 5K
DEIND DI, AR TIIAEY « BTl A Rt
Gl L, pUBHIRPHIZA & TITAFRE TR T 27 —
ZERWT, EMERGTE FE6E LT, B ikl L
TIE, PHEER 2SS BE CHER S - FH8E (T
WA FrE—7) ICHTHEHASE 55 Random
Forest Z FH 7z,

2. REAE

TOF-SIMS 7 — % O H I L 5 PRNCET 5
EEET 7o Frer (VAMAS TW2 A26) [2] HIC/ERL
L7 —27 VA RNEAWT, KIFEETHET S
TOF-SIMS Z~LZ7 hAITDNT, & IRA F L BES
Bk Uiz, kA F o v—7 4230 fHIZ DOV T, &£ A
T NV ZIRA U BEEE TR AL U 72 R 2 R

we L, Aol TS 33 BEEZHE 7~ v e L
T, BBEERAOT —% 7 —~ vy MEAER LT,
TOF-SIMS A7 hL 297 %7 — 4k > F & LT,
Python, Scikit-learn ¢ Random Forest % Fu>C 5 [A]A2
FEWRE & i L7z, Tablel (25 ~LoflZzRd, #E
LIEEREENLIHEIT L. FFENRVEEIT0 &
L7z,

Table.1. Result of Random Forest on TOF-SIMS spectra of
high-molecular and organic materials

OATHEEAN BAREBEZEZER

*E-mail: aoyagi@st.seikei.ac.jp

Sample C(=0)OH | COH CsHs
Material A 0 1 1
Material B 0 1 0

0 1 1
Material X 0 1 0
3. MREER

BT - BHEPMEREET — 2 297 fEllc oW T, 33
RO 23k 5 ~ L & LT Random Forest (Z
LD TRAEFEME LR, MR iEIC X5 7~
MTHRE o T, RMBEEOTHNZ IV R
BT AV LB R B KOS RENT — 2 OJIE S
PRIZHAS N FRIl 705kE 7 VR B BT 2 A s
Boni,

X W

1) AAM, @B —E, LERZ, HAM, mEfmE,
HE oA, HUIESE, J. Surf. Anal. 25(2) 103-114
(2018).

2) Satoka Aoyagi, Yukio Fujiwara, Akio Takano, et al.,
Anal. Chem. 93(9), 41914197, 2021
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[2Ba02] 3D Time-Resolved Electrostatic Force Microscopy
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[2Ba04] Imaging and spectroscopy by dissipation signal in frequency modulation
atomic force microscopy
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irradiating atmospheric pressure plasma jets
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Kobayashi®*® (1. RIKEN Center for Emergent Matter Science, 2. Department of Physics,
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University)
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3D Time-Resolved Electrostatic Force Microscopy

OTakuya Matsumoto

Department of Chemistry, Graduate School of Science, Osaka University

1. [XL®IC

R OFESAM BT 2FEXDBMET (L
vy — TSI A ET) 1L, RO T afRE TR
HDOEMPLEBLRIBEND Z L DTEXHHELLT,
KAWL TE T, FRICEREEY 7 MEOERIZX
DR, SfRREDm I LS, Bix 2R~ AR
WEINTE, Lol, 2 ORI, #r2eEmE
ATy VOFHANZ & EF 0, AR E, filll,
WA, AT A ARETF ) R =V OBEWE AT
Y ANEERYE T ANA ADODNTIA D T2 DITIT,
R AR E 2 BT 5 Z L MO CHETH D,

R T 10— 7ML S VRE L SIREEA 1SS T
W, "MAUE—F U ADBERBUETHY, KNE
VIS E R A ROl FETH D, — iz, =
D XD 7Ry AT L TR REHN A2 EBL T 272901
%, 272V RIERHOGIAD, 2RI L AD
7 R AT & A6 52 D AR AT AR DO BERT A &7 — L S Rl
EThbHI &, BLOBROMEDFIEE Iz LT
IEMIEEE O ENRMETH D, 27UV AEICED
KR iR e A~ 1 — 7 BB S DX R D % < 3 -8
KTHDHOIE, N RO LB EOELE, F v
U T O X B EFNTITV IREBIC R BIAT
ZEMTELDT,IMISEL/FTOTVINLTH D,
L AN, BRABENNEE R E RO %<
IFBRAEEMENMERN DT, Bk LB RE OB T
KRB E L 5T RE R 20 Tlidlk <, IMSZH7Z
B ORy B IR, 71— a Dozl
TOHUERDD,

2. BREHRHEEEIERHEI NEME

ZOX)REMOBE 2L bADHEE LT, Kt
[l P R S BRI OB E L C & 7, IRl fEAT A
& A FUAN—RE O R ZF AL, EREE

OATHEEAN BAREBEZEZER

*E-mail: Matsumoto-t@chem.sci.osaka-u.ac.jp

ON/OFF modulation
. OM 1 OFF : ON
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/ |||‘||‘||||||||||||| Drain bias Vy
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Tip motion

// r - *Trigger , !
/ —-{.l-— 1ps 'ﬂ_
= ; Drain bias control i E_PP

'
—» le=t,: Delay time = =1y

S ON OFF

1 period of sequence

Cantilevel

5i0,: 300 nm

Fio. 1. &+ IR RERD o0 il i 25 ) BRI 2
72 REER DB Z 1T 72\ 100 T/ B L~ L O BER
IREEE FFORHIA FRETH D, ARG LS E I
WA LBV TR T 5 Y,

—F., BT L A—RE L Y BVIEERE & ROR
TlX, HoF U A—RENZFIH LR 72 Tl
SEREEMEAFIEN TS <, APl BRURENE & 5y 1%
DX D I EAEEOWF R TIX, Feor7e S/N TR
RREEITO ZEPRETH D, ZD L5 GA,
B F L AN—RENC R L CEMAIEAZIT 9 21 TR
<, EBIERFRRRICH T Lo —TES) & [RH L CIEREHC
Ta—T7 RNV AEMNESGZHTET, S/N EELL
HETE DY,

Z D X9 7B R ORI AR TR & VU,
BMREN & 7 v —7 B E AEICHBEICE 50T, &
BN A AT N RV ORER S iR, TRES
W DA B O R 3 fRFHRIA FTRE & 72 D, 3IRITH
B ~DREFNET 2RI DN THET S,

X

1) K. Araki, Y. le, Y. Aso, H. Ohyama and T. Matsumoto:
Communications Physics 2, 10-1-8 (2019).

2) K. Kajimoto, K. Araki, Y. Usami, H. Ohoyama,
T. Matsumoto: J. Phys. Chem. A 124, 5063-5070 (2020).
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Imaging and spectroscopy by dissipation signal in frequency modulation atomic force
microscopy

OYoichi Miyahara”

Department of Physics, Texas State University

A notable advantage of frequency modulation atomic force microscopy (FM-AFM) is an ability to measure the
conservative and dissipative tip-sample interactions in two separate signals, resonance frequency shift and excitation
signal amplitude (often called “dissipation signal”), independently. The dissipation signal can be used as a resource
for acquiring an additional information, particularly electric force. We have shown that the exploitation of dissipation
signal enables quantitative electronic level spectroscopy of individual quantum dots'® and vibronic excitation of
single molecules”. We have also used the dissipation signal for realizing Kelvin probe force microscopy that requires
much smaller ac modulation amplitude than the conventional implementations®®. In this presentation, I will discuss
the signal generation mechanism of dissipation signal and several technical requirements for the measurements based
on the dissipation signal’®. 1 will then present the overview of the applications listed above.

References
1) A. Roy-Gobeil, Y. Miyahara and P. Grutter, Nano Lett., 15, 2324 (2015).
2) Y. Miyahara, A. Roy-Gobeil and P. Grutter, Nanotechnology 28, 064001 (2017).
3) L. Cockins, Y. Miyahara, S. D. Bennett, A. A. Clerk and P. Grutter, Nano Lett., 12, 709 (2012).
4) A. Roy-Gobeil, Y. Miyahara, K. H. Bevan and P. Grutter: Nano Lett., 19, 6104 (2019).
5) Y. Miyahara, J. Topple, Z. Schumacher and P. Grutter, Phys. Rev. Applied, 4, 054011 (2015).
6) Y. Miyahara and P. Grutter, Appl. Phys. Lett. 110, 163103 (2017).
7) A. Labuda, Y. Miyahara, L. Cockins and P. Grutter: Phys. Rev. B, 84, 125433 (2011).
8) Y. Miyahara et al.: EPJ Tech. Instrum.. 7, 2 (2020).

*E-mail: yoichi.miyahara@txstate.edu
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Development of a scanning nanopipette probe microscope
capable of irradiating atmospheric pressure plasma jets

OFutosi Iwata”

Research Institute of Electronics, Shizuoka University

1. LI

KEZJET T X~ = v b (Atmospheric pressure
plasma jet: APP)) [ XM B0 THAl, RAELEES
BRI LI O 2 HERH Y, EF, AT
SNTWD. APPTIIKRKUERE FTASITAERT D Z
LMATRETH B, & BT, APPJ IXMRESHIPH 4 (e b
%2 LTI RS 2~ A 7 LA THEBLITX S AlREtE
EETDHZEND, MEMS e &~ A 7 0T /34 ZDER
e LCoISHBEIRE SN D.

Frxor7v—7Cci3EEMN T e — 7 BHMKBE
(Scanning probe microscope @ SPM) Z4EH L 7= K&JE
T ATz MEHIINTTEEZRRE L TWDH. A%
F T, Z O SPMEEBORIT & E AWk~ 72m
TIEZHOWTHHASETWzEL.

B%E L7 SPMIIAGHIBA 1 2 SEwlc 32 07 X )/
Xy T —7 ¢ LTHWS. T/ By MIT
BEROI L OREIIRGH & L TOHRTRL, APP] &
RELT D, v LCRHWLRS., ZhET, ~Y
LY — AT A& AN APP] ZRET S T 4
FUPRAME~DY T A7 82— UIITAFEBL
TWB[1]. EoicR Y ~—FmIZIB T DM TR k
DI=DIZ, APP] DY 7 Y — AT ANUSHET A &
LCBFEEZHRNT D & TNTEREm L. &
T XY polymethylmethacrylate (PMMA) JRIZ%EL
Ty Fr73hFErm L. [2].

ARFEFBRNTAZERTSTHZ LT, HEREMTHE
BTXx5., KL LTAFHRAFAS axH
(hexamethyldisiloxane: HMDSO) % K&JETS T A~
Yoy MIEMT 52 & T Si LSO RFTHERIN T
ERREIC LT, T7hbh, ¥~ m R —LTO
7T A= i b R AEE & FEEL LT

| Function High-voltage
generator |—’| amplifier
IS ) Mass 11
) ™M n) o+

OATHEEAN BAREBEZEZER

*E-mail: iwata.futoshi@shizuoka.ac.jp

_____________

1 APPJ RIS RIREZ2 T/ X SPM fcHIIN T4 &

T /ey hERAWEINGDO T T X< T
EVEJE K (Low frequency: LF) 7T X~ Z 7= N T
ThHY, 7T AEEIIE. A IIAEEEOIGH
Rtk Z INT B DICmEN 77 X~ & R e /e &
HEFE L TV 2 [B]. R TIHRREFEM AL TT X
~ (Inductively coupled plasma: ICP) % J&jff B AT RE
S ey b SPM DOBRFE L i a VTR
MM TIZOWTHHEITT 5.

X W

1) D. Morimatsu, H. Sugimoto, A. Nakamura, A. Ogino,
M. Nagatsu, and F. Iwata, Jpn. J. Appl. Phys., 55
(2016) 0BNB15(6page)

2) K. Nakazawa, S. Yamamoto, E. Nakagawa, A. Ogino,
M. Shimomura, and F. Iwata, AIP Advances, 10 (2020)
095103 (1-7) Editor’s Pick

3) S. Toda, K. Nakazawa, A. Ogino, M. Shimomura and
F. Iwata, J. Micromech. Microeng. 31 (2021) 065008
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SR7qay FBIRANATFA FlcH T SIEABREFIBIBE

Ok thE Y, HHE a2 L¥F B2 BrE # Y R G /W B8 2
RTINS 2 —, 2RISR, ° LA RO SRR

Aperiodic electronic superstructure in a misfit layered chalcogenide

OYuhki Kohsakal”, Masaharu Shirata?, Teppei Ueno?, Tadashi Machida?, Tetsuo Hanaguri?,
Kaya Kobayashi?®

IRIKEN Center for Emergent Matter Science, 2Department of Physics, Okayama University, *Research Institute for
Interdisciplinary Science, Okayama University

IAT4Y MNERILEIE (MX)1s(TX)n WD — K
R TRINDEES/ILEWTHS [M (Sn, Pb, Sh, Bi, F&
T3H), T BB ERE), X (Wary)), alEiiEgE e o
MX B, 7V XLEH 5V \EFEEE LD TX,
B\, AR EN RS 2=y MEE L iEE
2RO (M la), ST EBIIEADO—AAIEAL. s
HMTIEEELRS (X 1b, o), {LZERF D 1+5 1FIEBE
HIzHE TS, — I, COBEIZIERETHY . HN
Bragg E'—21& 3 B THREUTIINS (K 1d), EFH
1213 MX DS TX BADERISENEEL, BT 3IV
F—REIX TX BNSDFENLEH THDZENHS
htwsd 1.

Fr % 1% (PbSe)1.16(TiSes)2 B & U (SnSe)1 18(TiSer), 2DV
TEBMN INDHAA—I VTR ET57, STM I
&, EWEIZOWT 3 FEEE S D R0 A EHIX

7=, PbSe/SnSe #&UTE TlIIY A& FHYBURI X /=, TiSe,
JEDS 2 OO IRE Tl 1T-TiSe, TEAIX NS 2a, BT
FEI (3Q-2a0) = AEFICES L TEHEIX N/, TiSe,
B 1 MOMGE CORERIIMEICEI>TERD,
(SnSe)1.15(TiSez), Tl 2a, BEfFEEFMNEA HFIZDMA
(1Q-2a0) FFL BRI X N/~ DIZXF L., (PbSe)1.15(TiSez), Tl b
BDOFH UNETFBEE DB XN, TDEFHEEEI
3 BHTHRHMN I INS AN Sz /DO, 34
SHBEENS, EAAEFEEBENEITHDILER
fEEHEL, BEEEBRENAI VWX THIIERMND
Molz, TNEDFERIL, 4 DEREZELIIRL DN
MEROBREN, MR LEEREEICLVEISEIINA
ZL&mRY [2].

1) G. A. Wiegers, Prog. Solid State Chem. 24, 1 (1996).
2) Y. Kohsaka et al., submitted.

a v AR A (b 2 c d
B = |
l".““,"f-" J K \
Sisasldir A A A L Y A
ARART //” //”
Tige, = <= << - o o Vo o
005, 53¢ 028
g e e . -t t-
PbSe ¢ & A PR B \/ A o 0 A
SnSe ey B sl

= ) S
)\\ \J‘\_
™ =

1: a, (PbSe)11s(TiSez). HLU (SnSe)11s(TiSez). DAEFIEIE, b, ¢, ZHE I TiSe, JEL PbSe/SnSe BMSDE
Bragg ¥'—7, ¥ —H—&¢&HNIL Bragg ¥ — DA BLFE FEMRI MV ERT, 12y ML (00)ENS A&
BDEZEMK, BERHIIASFREREESFETDEARIMNVERT, A, b&c 2HAEHLELED, HEAYVIIY TS5
A NE—IDALEBERT . T T4 M= IALEIL, AT BANRT MV (FXRE, AL VYR OBERAEE TS

2605,

OATHEEAN BAREBEZEZER

*E-mail: kohsaka@riken.jp
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K STMZRW:-BE—SFORET/ 2%

O5 # 12

VR LR TEAT, BATRAFZEAET,

ST s &nF

Single-molecule precise nanospectroscopy with a photon-STM

OHiroshi Imadat?

'RIKEN, CPR, 2JST PRESTO

1. [FC®HIZ

A B2 R VERREE (STM) &R 2l b bt
726 STM Ci, I, =L 7 habIxykU A5k
(1] T~ k2] & mWZEfifee & B—n+
DIESE 2N D HEN KRS ER Z24ED T
e LLAERE, ZNETDOEL O SN HIET
IR & 72 D STM D b LB LM RS o =
FF =i > TWRNG D WIFEEICHE S TR
5%, o' FIREEOMWE Z EMEICHMT 5 2 &2
R C & o 72 ST Fox 1 HERRE O R vl 28 L —HF —
ZEHERE LTOESIMICE AL, B—SF 7+ ML
Sy A (PL) pRERAFE LB, 2hETED D
LHILL BB eV UL = )L X — 5 fifRE TONEE
DHMEBLI N, D TOWERS T & ES & DA
YEH OFEMAMAEI ATRRIC 72 o 72,

2. #ER

FEBRIE, IR (4.5 K) EEEZE TEET 5 ST
TS - A O L o X 2 BEE A Lz, 6 STM 25
ERWTITo 72, & Ui, arfeigicomy Jhag
RS TR T =0 aRIRL, g Ag(l1l)
WG ISR 872 NaCl %5 S Ealkh
Wz, BREHNITEMMIE CIER L7z Au SREHZ W
7oo AufREtE Ag(U1D) OO TF ) X v FITB S L
LIRETS T RE VY% | SNTIRE O L —F — Tk &
. ZORTEEMYS % 518250 5 2 & THEER
SHBZEnTE B (Fig 1),

STM HESF 2 RES IS IF ke T L —F—x R
NFX—%REIT5LE, L—P—DZFNAX—RNT X1
VT =V O R F—Il T D L Xz,
WIZTRN I FRIEHNAE T D, PL R Z il L—% —=
FNF—OEKE LT ry kL, PLEIEEARY b
JUZIE, 1.817 eV IZHE 0. 5meV FRED K& 2" — 27 & |

*E-mail: himada@riken.jp

HFRK

I xILF—
wEe %%
BRE77XE 15 " 457
NaCl &fg — ﬁ '

Ag(111) £AR

PL Ghte 2 =7 kL

—h
i
pa
1.1
o H
2 nm
180 181 1.82 183

L—H—TxL¥— (eV)

Fig. 1. STM-PL JllE DEL, (L)FEHRE Y M7 v 7O
AN, (FE)REYF D STM 14 &4y FHErs, PL bk
Ay MOVHIERF OYESHIE 2 FHTRT, (FA)7
2T =B STM-PL it A ~7 kL,

BT AR NS A B BB ST, K& 7
B — 7 [ THEIRAE D O AL IR e~ IRE AL & 10 771
EBTHEFES, NS — 7 TETEBICENR
DIRBNE % 1 0 IREEBIRE S D, T,
IO XD IEENTHO T[RRI /2 o 72, 1REIE—
RIRHT-CHE ST & 5 Stark D RIZHOWT bk 24T
76

X &

1) H. Imada, et al.: Nature, 538, 364 (2016).
2) R. B. Jaculbia, et al.: Nat. Nanotechnol., 15, 105 (2020).
3) H. Imada, et al.: Science, 373, 95 (2021).
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EFEEAAVYEY FNV L TO—TJ5EMEDRISR

O%

HFE

|l e s PN S VNS S R i S S A (TR

Development of scanning diamond NV center probe microscopy

OToshu An'!

!Japan Advanced Institute of Science and Technology

1. [FLC®IZ

A YT RPOARHEFR & RFBRMG DT
Th HEFE—ZEHESEP LNV )X, 2 BTHRA
FETLHIZEHHAEYY DEFREZETS, =il -
REHIZHRW T Z o = EHIEE IRIE 2 L PR R LS
15 (ODMR) 12 & 0 Hi— NV HUL DR TR ATRE 7 2 &
PRENTLSRY, NV L E AW ETFEE - v
VT ORENEREZED TG Y,

FOHRTH N FLEERETHHLAYEY NEHFT
R ) BEAS A (AFM) O =75 7" 1 — 7 BEAREE Se i 12 B Y £+
FCEETAZ LK, EFREE S A —LT
FHA - A A=V TERERR AR Y v — T M 2 EH
TE5 Y, ZOERN LSO IL, HEk, %
WEHE—O NV FLEERTH55A4YEL R r—T
EERRTHZ EDNTHY, ZRETIZ, T/ LAY
ETEUR, VI HEAXYELR~D T VY VT T
T4 B IRV TT T 0 —FEERANTCHEEINT
729, Bl TR, RO EES A YE L BNV L
a—7OFEABRFIRETHY V. — O —F—THHf
FEMRD HILDIRILIZIR Y D2oHh B,

Brix, VL=V —lZEBHAVYEV R T 4T
EHERAA L E—LFIB) ZHWEFETEA YT
RN b7 a—7 % ER L7z, 5B, Zive AV
MR EDOBER R AA b OIREBEESGA A —Y 7
DA BOBTE A AV T OREIZONT
B35,

2. REBRER

Fig 1@ R T L ITEEDONV FLEEHT D XA
Y& KNV LT 0 —7 %K NES R o7/
BB ICI IR (72, Z ORI, A YEV R
72— 7 5ed1E FIB 12 & 0 5E8ik &4 Tv 5 (Fig.1(b)),
NV HL7m—7 2B R AT 2 L1

OATHEEAN BAREBEZEZER

*E-mail: toshuan@jaist.ac.jp

PR
(a) FAVEYFENysRTA—T
3 V)

) ®
g
‘%

4==2.909 GHz

s 2% 201 292
fn (GH2)
275 280 285 290 295 3.0
frw (GHZ)

20 40
X (um)

MRT—TORBEIGAA—D
Fig. 1. ) E&E X A Y€ RNV H.L 7 12—, (b)SEM
% R T —7 LD D 2 5 TD ODMR A2 kL
()L BER R AA M4

£ NV LD OEE & T e —T DEREE R
L C ODMR g 5 (Fig.1(c))D 2 kTt~ v &' 7 Z WG L
72 23U H D ODMR 5 B D[ E~ A 7 1 JEFIINJE AL
DENREZ A A= 7 L= ON Figl(d)Th 5,
Z ORERIT, BEMEAREEE (BIIRE B3 Sk
RT =) 1B OGRS O JF S 2 K LT D,

X &

1) Gruber A, et al., Science, 276, 2012 (1997).

2) R. Schirhagl, et al., Annu. Rev. Phys. Chem., 65, 83
(2014).

3) KEEFM NV HLOWE L JEHA~OwT) ] ISR
H, 87,251(2018).

4) F. Casola, et al, Nature Reviews Materials, 3,
17088 (2018).

5) T. X. Zhou, et al., Appl. Phys. Lett. 111, 163103 (2017).

6) https://qnami.ch/, https://qzabre.com/

(#7722 202149 A 2 )

7) BIRBER, fit, 55 82 [EIISHWERFA K Z i
£, 12a-S301-9 (2021).

8) D. Kikuchi, et al., Applied Physics Express, 10, 103004
1(2017).

9) D. Prananto, et al.,: arXiv:2007.13433
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[ZDf] RER
1:30 PM - 1:45 PM

[2Bp02] Surface modification technologies for implantable medical devices
conducted by "medical-engineering partnerships"
*Terumitsu Hasebe'?, Kenta Bito'?, Shunto Maegawa'?, Shunsuke Kamei', Tomohiro
Matsumoto'?, Atsushi Hotta® (1. Tokai University Hachioji Hospital, Tokai University School
of Medicine, 2. Clinical &Translational Research Center, Keio University Hospital, 3. Faculty
of Science and Technology, Keio University)
1:45 PM - 2:15 PM

[2Bp04] Study on field emission from nanocarbon materials
*Yahachi Saito' (1. Toyota Physical and Chemical Research Institute)
2:15 PM - 2:45 PM

[ZDfitt] Break time
2:45 PM - 3:00 PM

[2Bp07] My activities of developments and international standardizations of
EDX
*kenichi obori' (1. Formaly Horiba, Ltd.)
3:00 PM - 3:30 PM

[2Bp09] In-situ formation of micro- and nanobubbles in a scanning electron
microscope
Koji Takahara', *satoru suzuki’ (1. LASTI, University of Hyogo)
3:30 PM - 3:45 PM

[2Bp10] Elimination of the charging effect in NAP-HAXPES by gas introduction
Kento Takenaka', Kenta Adachi', Koji Takahara?, Hirosuke Sumida®, *satoru suzuki? (1. School
of Science, University of Hyogo, 2. LASTI, University of Hyogo, 3. Mazda Corporation)
3:45 PM - 4:00 PM

[2Bp11] Analysis of energy per atom dependent mass spectra in cluster TOF-
SIMS
*Ken Mizuhata', Kousuke Moritani', Tetsuro Masumoto', Tomomichi Nakamura?, Norio Inui’
(1. Graduate School of Engineering,University of Hyogo, 2. Graduate School of Information
Science,University of Hyogo)
4:00 PM - 4:15 PM

[2Bp12] Evaluation of multimodal data of hydrogen distribution and crystal
structures in steel sample
*Daisuke Hayashi', Naoya Miyauchi?, Yoshiharu Murase?, Akiko N Itakura?, Satoka Aoyagi1 (1.
Seikei University, 2. National Institute for Materials Science)
4:15 PM - 4:30 PM
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ETEH#ICLIREAREERT/ N1 RAOFAEHAR

ORABE Jeik b2, Bk X3, Al
5

b YN S SHIE U e S

BR N L3, @I BIET, Rk i e,

Y/ e
RS

G2 B\ EFRbe mg2EE - MAEPTRRE S —,

PEEERBR T BRARIIEHEE Y & —, 2B BRSO B

Surface modification technologies for implantable medical devices conducted by
"medical-engineering partnerships"

OTerumitsu Hasebe! >, Kenta Bito' 3, Shunto Maegawa' 3 Shunsuke Kamei', Atsushi Hotta®

'Tokai University Hachioji Hospital, ?Keio University Hospital, *Faculty of Science & Technology, Keio University

1. IFCHIZ

IR, EROERTIDIELLS, TOFTH, kit
REH S EREROMT, BAEEREOHEL, BEX
EFEME L TR SN TWD. BUFIE, 2015 4E1C
AMED (H RAEEMEFAFEEE) 282 L, HANER
EaEeEE & L TR A2 Y — N9 5 2 L 2 BEEICHET
TW5. $ECERMEBEMARICEATIEAIFRAINTS
Y, BEAEERIEL, BNGS—XEE8ITEAHL
FTOEBAREZEED NI THRRREAEDLCE
MEEL}2H>TL B, £72, TOWKBELTRNEL
TR A SRR SEIC BT, PRBRTUAFZEBRSE I b BLAD
BT 5.

EEMBEARICOVTIE, EH D OBEOHEM Sy
BT D U EFT O BIZB VT, TF, FED
H & AL LI R OB AT 9 T2 DI — ki & 72> T
W5 CTROMRT &0 72 IR IS DV T, ES A~ D
WA TH D0, BT —T AFiie L1l 5 KR
AR FINA RIBEIZDONTIE, ZLOEAICEELTLND
DOMNBKTH Y 2 DEGRFAEZ TV D, ERRIZ,
#6000 BEHBREDORFTNR TTCNDEELHATS. =
DX O RFREMIET D202, ERBLS & L
g, BB, FHBALE, TEXX2BEAIT
D, SV EIEESEEIVICET2ERE
BRELTOBMIEBEEDFEETHD.

PR AR BRI RRIS, (ANHAL O T /31 2 DJE I
s RO L <, I OBIFIC B W IR ERE IR O 1
THA T VAR = AT LAOBREBERITITOI
T&E. £, B0 L LTHRET 20089 D
EWVNH Z LT A= I AREINTE T, EYAEIX
FEARESN T, Lo LAans, BRoEHFESIC

OABHEEAN BAREBEZEZER

*E-mail: hasebe@tokai-u.jp

KHETZ 2 BRHIAGEDEIN =T 1 ABRICIL, BIK
PAROHEEEEEAMT S ERME (NIFTTIT
W IDRBEPEETH D EFHEEINTETND. OF
v, HEDF/-RA4YALN)LTORAREEMIZE>
THRAGHREEDCERBESHEAEL, [BERICEoTEL
WEBRTN\ARERETHLD, ERBIETEEDOR
MBS BIEEASKEE TH 2 B> TE T 5.

FxBEIBEF—L "L BICRRRFJFM(FTAVE
K, Diamond-like carbon (DLC), /A AVEGE)HLU
ZTOEAFMITEB L2, R b7 v 77 T u—F
WKV REREEET /N\MRFAFRLTE. AREE
PEREWHEM DL, REQEENZ &R =2 —
T4 T OM, B —TF A X, HDIARTT A
A, RT v TTFTIVNRY =T RAT Kl E~DIGHR L,
2% OAFEMDFLD BTN D,

2. ERHESKFICERESIATLSRERERIM

FRZT T X~ VD a—7 4 » T HiZIHA L AT
v R EOMENIRIET A A, BN TR T4,
Hdne EOFEMITBEIEH SN THNDT A R EE
W, BEETECTEETTHY, SHORERILNY
~OMERER SN TS Y. KOETIE, ERSH
DBUR &R 72 BB W TR 5.

X m

1) https://hasebe.med.u-tokai.ac.jp

2) T. Saito, T. Hasebe, et. al.:
14:1116-1119 (2005)

3) T. Hasebe, et. al.: J Biomed Mater Res A 76, 86-94
(2006)

4) K. Bito, T. Hasebe, S. Maegawa, et. al.: Acta Biomater
87, 187-196 (2019)

Diam Relat Mater

- 2Bp02 -



2Bp04 20215 BAXMERF 2L HMAR

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

T/ A—ROMEI o DBRBHIZET 5%
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B BRI SERT
Study on field emission from nanocarbon materials

Yahachi Saito

Toyota Physical and Chemical Research Institute

Coo 77 —L U DFRFLERBEMDE, T—HRoF /F2—T (CNT)RITT77 2 DMERIES, ZNBT /h—R 03
HAHED, EH1T, Co DREDAIEICETD 1990 4E0 Kritschmer DIEFE LWL/~ [E %D, 759—L L CNT 72
EOBHEWE DIERLEZ OREEYINEDIFFE A48 7=, CNT 1%, TOIREW LM E S E Rt =y # LT,
FIoTHITTHLHZLIZE BLT, CNT EFR Iy FORrEFHIE ERMZ BHL C, ZRETHREIT>T&7e, 22T
%, ONT &7 77 = ORI T DI o> 7 OB AR T 5,

1. CNT RN 77 = D B B EE (FEM) LB 54 BEE (FIM) B 08I

CNT 777 =T, &RICBITDLI7HH

BT, o B HuENER AR T 5,
Fig.1 12, JEiiDBALT- CNT 2550 FEM 4 Lt
9% FIM #%7~%, FEM TliiRFEHLEEROEH
D rBEFEEELR LB % —, FIM T
X EBREZAR TS 5 HOREBIRF1BlEsn5,
5, 777z 8mnbid, Fig2()llrnd L1,

“lip” /¥ —r LIRS FEM B3 ElsR S
N5, NI, FI7 2 BmICEBE T IO
7 WIE D KEFRME L 228 3 A & L TnHEE 2
b, £7-, FIM (Fig.2(b)) TI&, A 7z
W=AN —ZLISMNT, 2 2125324 LT dipole spots :
PBESI, o " BEU n THROZEBIEEBL T Fig. 2 /57 ?(a) FEM &(b) FIM {4, (¢c) 277 = D
WAHLOEHERIE LD, 3 & HE 7B DA X
2. in situ TEM 1245 CNT BE WS F7 2 T3y
S DEZEE) DB

v BREY/ I A A EOREIRAT — V%
FAWT, ONT BIO 772 DBR T TOREEND,
&2 {bE TEM ZOHBIEEITHIZEICEY,
T —R U BA I X OFRBIRF IS 1T 528, £kl T
FRAREEZFEMICH DI LN IR, Fig3 |2 CNT =
v H DBIEGIETRT,

3. CNT EFIRORTE, SEM, PEM ~D/EBH

CNT BRIV, BT 2ERNDHFEELL L, FIEFITEBETHLZEND, EBRBHT AAT L A72E
DEFIRELTER S, ONT ZEFIRETHEEFRE DR HEL IR TIT/2o7-, £77, CNT ZERTIvZL
T HAERE IS (SEM) 04 5B 1S (PEM) | X FREAMSE (XRM) OFRENF 5224172572,

Fig. 3 CNTs [£#5> TEM 4. HIF[FEE 0V (/£),
-100V (£).

*E-mail: ysaito@toyotariken.jp
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SHRERT BAFEAS
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My activities of developments and international standardizations of EDX

OXKenichi Obori"

Formaly R&D Segment, Horiba, Ltd.

COEF~A 7 a7 U v RAHE S OMOEE &
THET 52 LT REEH L TR £9, ZEHIL&
HEOBE AT HSETWEEN T, AR EAT
FKE Lz m A= X B~ 7T T4 —
(EDX) OHFZEBAZERHZE & 1S0/TC202-~ A 7 1 B — hdy
W COEBEELIEBIC OV TN STV )
EREWET,

FLASEDX DBAZEIZEE D 5 Z & 1272 5 7= DI 1980 4F1C
WIGRUWEFTI~ AL L2y D TH DA, HIZ#l- T, H
FEANDAEEEZ X D L) Tl oT-Did, FARRIC
FED Ge (Li) - v M HARRC S1(L1) —X #ida 2 %%%_
BEHLTWENSTH D,

FAN AT AIFIZIE, BEIZ, EDX OBHR T — AT
BEELIHEN/RESTNELD T, ﬁ%@ﬁ%Tﬁ%
D 6 A RITIFKRIR T Lo b B ES =381
%ntf*@ %ﬁ&(éﬁ)@m«@nfﬁ#h

. WFEEICE S CEEH TOBEFHROT I 2 L—
/3/%ﬁ9;&kﬁotoit RO 141 HES
DEEBEENOIIESHS Z LTl oT,

BT LT T, NBS (BUNIST) 23%&4T L CUv=
EDX HOTE &Y 7 D=7  FRAMEC DT 7 =)V
J—bhEMIRL, F0Y 7 T RIS FEE
HE¥EG 52 b, FiC 12 At ®WRoy 7y
:L?’%Hﬂé L QW e E Nt a2t 5 Z &I
20, WRIZEHLTWAAL T LrD8Ey <A 2
vofHE, DECHDOI=a YT Ny T Y
5T &IZ72 1982 4F00 5 HEHIC—BRE 0D HIfF 1ol &
EiTT=,

ALESFERHEND, L9 BER T/7FWI7®
=T 4 T EATIRENRL 20 BREICK
TmtnﬁVyﬁyﬁwﬁ@%%\xﬁE@m®§“
BRENTOIGH ., XPP ik L MEN 28 t%E (B, C, N, 0,
F)DEESITTNITY XLDEANRE RO D Z LN

OATHEEN BAREEZES

*E-mail: clement janequin@v102.vaio.ne.jp

TE, 10 F HED O ITMR A2 b < R AR O ¢
RO TNDNR, V7 M7 2ROFEHROMLE L &
ZTFHZ LT R 141 ZES~OBIMRLKRIK
LR DR G D72 < Ip o 7o A3, EASEA SR SR
MNOEDEMNTORFEI FT =T ABTODALC 72 &
SOBHFERITIERE > T,

1994 4EIT K SEEDN S 1S0/TC202-~ A 7 1 B — A
SN OIEENCSINT 5 L O DIRERH Y ET1E,
B B — B O/ R R S A ARE, SR T
77 a Y — O IUNIE—RREE A 1S0/TC202/SC2-EPMA
SISO D % ST\ W6 2t 589
W7o Te D WG A L3 —Fa )L a B OPENHL I
JLH R O, BERERT & B ASE - EPMA 124 O He i
HDIT & T, MEITIE 1995 F M TR S 7= 3
AR 6 2002 4R 121 ) TR SN 7= F 9l E T
S LTz, ZOROFROIEFBIOHLIE, EATE, H
I ORYZ o TR O LR OfikE L | [EEE
DREICBWTIE, BARNEME Y Rz E A
HREORSABOHEZ/IRKITEZ HE LB TO
B FEOMKR Th o7, UREORNE DR ~D I
EHERAICRRECDN T AT x Tt JEiEsk & 3
%fékkkm\%ﬂmiM®~%K%mé%£%ﬁ
Y

COTEENCEER G T2 FIT L oo ns,
2012 AFIZH B ANERE) & R o T F AR X oI, FHR
141 ZEB S 1S0/TC202 OIGENZEIE L. 2015 4E12i%
HEkE®T 7 /v —0 HEFAKD G 1S0/TC202 H A
REFEDSIH AT, 10 I ITHTH 22 [F#
REFRTHIENTE, REEPDITHARED
S EMMOTICEI EEE TN EEZTWDH, EFE
ELDOBERDBLT U S ONHEEREEFITIRZE L TV D
EFWZT ETIIERT A ENEELEZTND
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In-situ formation of micro- and nanobubbles in a scanning electron microscope

Koji Takahara! and OSatoru Suzuki'

! Laboratory of Advanced Science and Technology for Industry, University of Hyogo

1. LI

<A I aNT I F I RTITEE - KFEE . TR,
PEAALER, > % U — Vel ERkx 7oy B CRIH &
NoEo2>Tna, LML, THHKFIZHFEET
LRI R T N T D Z L IXREETH D20, %
DIFEIIRTE L OFICTAEN TV D,

BB ICLBTF 2 AT ADER - BlEEf s LT
BT M (TEM) H o RESHREZ V72 85E
NG STV D [1,2] 8 EA BT (SEM)
HTOREFNIV, SlEFx 1L, SEM F O D
BRICEV Y —T 2R~ 70T, FIRTLE
ZOHAR L, REBESCHIER BT 5 Z &
T& 73],

2. =EE

Si BLV SN EAETFHZWAL L, MikZHIEL
TR N2 ER LT, AR Z2IEDE I 1T 15 nm,
JED AL 100 pm x 100 pm TH 5, EFWH B LW
Ble2 |3 EAE 7 IS (JEOL, JSM-6700F) # H\C, B
Zeh . B TITo 7=,

3. #ER

Fig.l (2~ 7 a T VERGEFED SEM & % ~7,
@) TIE, 2o THRE SN2 h EOERICDIT /N
TANRLN TS, (b)-(d) T, H-IcEL DT/
NTNNFEAEL, OB E L i~ 7 a7
RTINS, FICHKE &2k 5
LD EIITHE LT ATANESE L, £ 20 um DK
<A 7 RTIUREM SN, RFFETEBMIL T
WANT NI BTFEREEAKOFREIZER S L
=T 2 ANRNT N TH D, AT T IVAER BT
ST/ O BERRERIT 1.3x10" ¢/ cm?s TH Y |
Z Ofiix TEM #F%8 Tt STV A IEIZ A~ 5-7 #F
BHNE, INEWVERETOAT IVAERIITREE LN
DEAPMEN EREETHDH 2 ENRBINT,

OATHEEAN BAREBEZEZER

*E-mail:  ssuzuki@lasti.u-hyogo.ac.jp

P—T7 = AT OWHEEIX ZAVE TEIC AFM
PHWTBHI SN TREY | EFICHEMAD/ NI (B
12 2~30°) RVVRERPH|ESNTE T[4, 2D
Y =Tz AT NI 7a (F/) Nur—F%tg
FEIEN TV D, Loy L7272 HARHFZE Tld, Fig2 2R
TEIINTVORZZICEHD LT, IZIFFERKOE
ERBH S, o —FRIT—F D RS-
77 BUH S 7= 3G 1T 50°0~90°DFEICH D . F D
EEIEIL 69° T o7, K& 7Bl Tl =% % /)
S L. ATNVONEEREREE D[4, 27 v
DT AL F DR A~DOEER 2 REET 5 FF I AEH
HEBZHNDH, A TIE 3 HOMIZHER LN
TV E N e o T,

Fig. 1.¥ A 7 2 "7 VI AGEEE D SEM ., NIEHEE S
kV., FREHRESR : 9.6x10" e/cm?s, FRHTEERH : (a) 0s,
(b) 1185, (c)203s. (d)370s. (e) 1067 s.

(a)

1 um

Fig. 2. (a)-(c) BEF B BBOMIIIERK S ik 22y
ARXDF ) RT I, <A 7 a7 VORI SEM 14,

X &

1) J. M. Grogan et al., Nano Lett. 14,359 (2014).

2) Q.Kim et al, Appl. Nanosci. 11, 1 (2021).
3) K. Takahara et al., J. Appl. Phys. 130, 025302 (2021)

4) D. Lohse et al., Rev. Mod. Phys. 87 (2015).
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Elimination of the charging effect in NAP-HAXPES by gas introduction
Kento Takenaka', Kenta Adachi', Koji Takahara?, and Hirosuke Sumida®, OSatoru Suzuki®*

ISchool of Science, University of Hyogo, 2LASTI, University of Hyogo, Mazda Corporation

1. [ZL®IZ 3. #E
KBFoiE, B OB REE ’Wlﬁ%fk’\ﬂ( ED4y Fig.1 (2@ % O d = 0.3 mm THEON-HEL 72 N,
WHZIR b Tnsd, L, BEFDIHIC HAES FICBT D 0T A3 D Sils A7 bL (4

Mg AR ORE T, RY— **#%Eﬁé &T B RNF— ~1844eV[2]) ZRT, Ny W AED L5
AT MVIBIRDIES, BFREBERWR LAY K LLBHIZAT AR Y —=TITRY, FHT xR
AREFELNRNEVWIERD D, Fio, TEKRED F—NAEDEIZITSNTUWN D, Ny HRAJED 2500 Pa
M LD OISR EEE L TR “%@ﬁ#{ﬁﬂ PLETREA T R F— 3 CHEIZINR L TR Y, W8
Lo TWD, —J7, BREEHIE XARIEE 7ok DR ENTZZ L 2R L TW5, HEOBEMIL., 2
%iﬁmmwﬁx%%ﬂﬁék g BB DR EE A HCTOBEBTOBELIC L » TR SN D ZRE Tk
bOREEMIND Z ERRESN TSI, Al REOHELZFHNT L0 THoEExbND, Bl
P 1 FHERKERE X B E T “%(MWHMQm)K RV LT, HEMIEICLERENL d 1T < KFET
Lo TiixiA Bt o E 2 I TIE w2l T2 2 % Do d LT ADEEMIBMEIRERIT A LD
AT, I, HEMH bgﬁEﬁﬁﬁﬂE7+§ % Fig. 2 \Z7, WHEMEICHLERENLdHPREL
AP —n7ur a—MOEEEdFig2 fHAXSHR) RHIFE/NEL THA, d=2.1 mm TiIMHEN>250 Pa T

RS HRFT D Z L 2B LN LTz, BWZ LML RS T,
2‘ £5§ 2500_; 1 I 11 11 I 11 11 I 11 11 I I_
g ] sample F
HafARUBE LT LINDOs 7 =y (JEE 0.5 mm) & § 2000 / -
ATA4 RAZ A (1 mm) &Mz, HEE SPring-8 é cone C
BL24XU |27k S 172 HiPP-2 7 F 7 A #— %Wzt TR I Y a
NAP-HAXPES #i& Ci7o 7z, Fhf = x /L ¥— 5 1000 ] . F
keV TH 5, % -
[INENI FEENE RN E N ARENE AR N SRR AR NN RREE % 500—: [ ] ° :—
g ] ° of
o -
| B T T I T 1 17T I T 1 17T I T 1 17T I T -
@2 0.5 1.0 15 2.0
5 d (mm)
3 1500Pa '\ Fig. 2. 7' T AREOHEMMEICHERIEND d €
‘@ a
§ /s TPE, (AR : B 4 ORI,
£ — OPa
X ®
|IIIIIIIII|IIIIIIIII|IIII|IIII|IIIIIIIII . .
1870 1860 1850 1840 1) https://www.specs-group.com/nc/enviro/
Binding Energy (eV) (&7 7EA 202148 H 25 H)
Fig. 1. Bkx RER AT AETOH T ZARELD Si 1s 2) M. Yoshiki, K. Fujii. SPring-8/SACLA Research
HAXPES (d=0.3 mm), Report. 8, 2(2020).

*E-mail: ssuzuki@]asti.u-hyogo.ac.jp
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PSR —TOF-SIMS D 1 RFHY I RILF—IZEKELTEILLT S
HEARY MLOBH

OMm &7, e A pEAR WEl !, A JniE e, s k!

VI ST R SE RS TR SE R,

2 T IR ST R SR B I R AT 7E R

Analysis of energy per atom dependent mass spectra in cluster TOF-SIMS

OKen Mizuhata', Kousuke Moritani'*, Masumoto Tetsuro!, Tomomichi Nakamura?, Norio Inui!

!Graduate School of Engineering, University of Hyogo, >Graduate School of Information Science, University of Hyogo

1. [FC®IZ

BUE, 7 T7AY—%—IRA I E—L L LIRITHE
M =R A A L E B HTIE(Y T A Z —TOF-SIMS)IC
£V, SIMS OFIHEFIZAH - ARG S 7o E
TR > TETWD. 2720, BB CldA A v —
LBENC X B0 FOMEENE S, ZOM\ENEI S
TWeWed, FRCES TR ETIIEEAY b
EIRDEEL L 2D, TNETHLILA 7 TAX—%
—WA A& Lz TOF-SIMS (28T, A7 hL
WCHRNDEWD T DT T T A b A F 2 OMEN—IK
AF DA NF—1 JRFYUT2D; EmITEIEL TE
T2 La2RELTERLRY ZAF LR LH
HELET7 T A b AT, BEEOFER CHE
LU 7ot 2 R A A 2 DR O E/n (A7 %R
LTBD,Z0Z o E,xid, _IRA A VRED En
RAFHIFRIZ VL T O B (T BT D G A& £ 41T
Wb EEZTND 1]

AHFETIE, —RAF v E—DT FRAE—Y A R
BB TEDLTA (Ar) 7 T A X —TOF-SIMS #
B2 AWT, 51O fRiEHE S H s A B C i —
NE—=NEATHL= XD ) U=y Al
(NBP) @ SIMS A2 b HZPEL, 7T 7 A b A
U REED Eln A DWW T ZE OB LR 2 B
& F— Z T FIEIC OV TR LTz,

2. EEBAE
NBP #£HZ 1-(4-Nitrobenzyl)Pyridinium

chloride(Sigma-Ardrich #1:84) Z Bk Z ¥ & LT 1.0
g/L OYRPEIZTIHE L Si FEMR IS T L7k, BORS g

(&0 TR L7
3. WHERE=

Fig. 1 X, NBP O ERT T T AL MA A
(m/z=169,136,106,90,78,51,39) BRIED E/n {EA171EE 7
oy hL7ZbDTHSD. miz=169,136,106 & 90,78 &
51,39 MENENELL L -MEHM &2 F5> Em KFEMHZ2R
LTWDZERSND. ZNHMEEOENL,ZNEN
DT F T A bAF U BER U T SRR SR O
WCHRTHEBZ HND. fEETIL, Em KFEROTR
THEAL R &, BB OFLIE 2 BRI RS
WTCHEEHE - 38T D FIEICOWTRFTT 5.

OATHEEAN BAREBEZEZER

*E-mail: ¢j21g017@steng.u-hyogo.ac.jp

1 *
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Fig. 1. NBP 7 7 7' A o b A AV H8EE D E/n RA7E

X W

[1] K.Moritani, G.Mukai, M.Hashinokuchi, K.Mochiji.,
Appl. Phys. Express 2, 046001 (2009).
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Evaluation of multimodal data of hydrogen distribution and crystal structures in steel
sample

oDaisuke Hayashi', Naoya Miyauchi?, Yoshiharu Murase?, Akiko N. Itakura?, and Satoka Aoyagi'"

ISeikei University, *National Institute for Materials Science

1. [FC&HIC

ERERAELD K FIEALITBE N E S Trd e < KR O
Wb 2\, EEME -BEMBI(SEM) & 1 E B Ak
EESD) A bR AT v RAKFEMSE[1]1T,
K& RENC A L7222 HAKFBDA OREEIL 2155
TENTED, 6T, BFH%TEGELEYT(EBSDYE b
BhW TN T2 2 & T, SO Mg L KT FER
OBREMNFHECE 2 L HFFTEx 5D, LnL, ThET
DORRFI2TIL, PR KEN MG EHD 2 & 2Bk
L. ESD (T K2 KBSMGOMGE Z IR Iz TV
7o EfRIEED ESDIGIE. 1 B2 A HIZD DT
MER W 2D B O T — 4% & U TR 23 8 L v
73, SEM {8X° EBSD & Lfita S H/e~v L FE—F L
T—=2TH LR o R BB 3 S T &
LAREMEN S D, AFETIE, TRETORLELD
EWREE ESD AW~ AV TFET— LA NT— 2D
fRAT A At LTz,

2. fEWAE

TN T CHENL A AFLTZ 27 > L A SUS304 4 4 )5
E 100 pm DMK & L7z sUEHC D b KR & s
L. FKEITE L72KFE 34 % 330 pm X 520 pm D
#iPHCHIE L7- ESD #[2]& [A—#kld SEM 4 &
EBSD 14 % Matlab (Mathworks ££) ®OA A—T LT 2
L — 3 ¥ (imregister) CELA L7 (Fig. 1), @& L7z
F— B TR DI PCA B L OHC S 51k &5
(autoencoder, AE) CH#HT L 7=, ESD 22>\ T, #HIE
FEIk A2 128x128 pixels & L, KFEHMMEIL 1 K]
CICHER L7 E& VW 2, EBSD IOV T fee(A—
AT FA D 3 LT bee(wVT YA MEMAT-

OATHEEAN BAREBEZEZER

*E-mail: aoyagi@st.seikei.ac.jp

Fig.1. Image fusion results of measurement for steel
sample. (a)ESD image (65 hours), (b) SEM image, (c)
EBSD image of bce, EBSD images of fcc: (d) [001], (e)
[101], () [111].

4 FREOG E VT,
3. #REER

ZAVE TOME[2]T b SRl D #E LI & AKFE 534 D
BHEIZ DWW T OHEIFLIFE STV 523, ESD D ZEfH]
B OB O REREE RO ToA A=V T — X 2 HNTA
A=V T a—Val LT —XIZxT 25 PCA OfER
THREOH RLEZG STz, AE TOfT Tk, ZhE
TOMFRAEID PCA T HEFE S 4172 Ring At D FEIK
WZBAT DR i C & 7o, LR OfEHT TlX, ESD 1
1X330 um X 520 um (Z%F LT 64 x 64 pixels TH Y |
1 pixel H720 Sum BE ThH 7203, 128x128 pixels T
IE 1 pixel H720 2 um BETH Y . L0 FEMRBLED
AREIC Tt EZ BN D,

X W

1) N. Miyauchi et al: Appl. Surf. Sci., 527, 146710 (2020).
2) T. Akiyama et al.: JVSTA, B 38, 034007 (2020).
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Chair:Takeo Nakano(Seikei University), Masahide Kuroiwa
Fri. Nov 5, 2021 9:00 AM - 12:00 PM Room B (Olive)

[3Ba01] Nanocluster functional materials with pulsed magnetron sputtering
method
*Atsushi Nakajima', Naoyuki Hirata?, Masahide Tona?, Keizo Tsukamoto? (1. Keio Uniersity,
2. Ayabo Corporation)
9:00 AM - 9:30 AM

[3Ba03] STM observation of carbon nanostructures formed by irradiation of
carbon plasma on Ag(111) surface
Genki Yamashita', *shu kurokawa' (1. Kyoto University)
9:30 AM - 10:00 AM

[3Ba05] Magneto-dielectric properties of magnetic metal-ceramics
nanogranular thin films prepared by sputtering
*Hiroshi Masumoto' (1. Frontier Research Institute for Interdisciplinary Sciences, Tohoku
University)
10:00 AM - 10:30 AM

[3Ba07] Fabrication of nanocrystals of ferroelectric memory materials by
improved sputtering
*Takashi Nishida', Kyomi Matsuzawa', Naoya Ohga"', Junnosuke Ono’, Hibiki Tanaka', Chikara
Watanabe', Mizuki Inoue’ (1. Faculty of Engineering, Fukuoka University)
10:30 AM - 11:00 AM

[ZDfth] Break time
11:00 AM - 11:15 AM

[3Ba10] Low temperature growth of LiCoO, thin films by ion beam assisted
deposition
*lwao Kawayama', Kazuki Ohta’, Riki Kataoka®, Yasushi Maeda?, Toshiya Doi' (1. Graduate
School of Energy Science, Kyoto University, 2. National Institute of Advanced Industrial
Science and Technology)
11:15 AM - 11:30 AM

[3Ba11S] Time resolved optical emission spectroscopy of HiPIHCS discharge
*kata mori’, Nikolay Britun?, Ming Yang', tetsuhide shimizu' (1. Graduate School of
Systems Design, Tokyo Metropolitan University, 2. Center for Low-temperature Plasma
Sciences, Nagoya University)
11:30 AM - 11:45 AM

[3Ba12S] Fabrication and structural control of HfN Spindt-type emitters using
triode reactive HPPMS
*Makoto Ozawa', Md. Suruz Mian', Takeo Nakano', Hiromasa Murakata®, Katsuhisa Murakami
?, Masayoshi Nagao® (1. Seikei University, 2. National Institute of Advanced Industrial
Science and Technology)
11:45 AM - 12:00 PM
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Nanocluster functional materials with pulsed magnetron sputtering method

O Atsushi Nakajima!”, Naoyuki Hirata?, Masahide Tona?, and Keizo Tsukamoto?

"Faculty of Science and Technology, Keio University, 2Ayabo Corporation

1. [FC®IZ

BB DI EERERE L)) 7 T A X —
(NC) I|IHEREM IO HAL & L CHEH S 41, 1980 4ELAKE,
L — P BRI RO A S 2 Y o TR PITER4y
WEREZEPEDLED Z LT, FFEL HAER] L7
WIPERR R EA TS, Z OBEIC K- TETHRIEK, 8
WM, SRR, 72 8D NC F A DM
ST S AL, F LW HEEMEIORFENER ST
WD, BN SeEERLY T- O BT B Y DAL ERRIEIC
B K L TNDA, ABEECERERRE, etED L
HlE, NC BIRZ ISR ICHECERE L T NC OmERF
ERBEIEDIMLEND D, EREMTARTE 2H—
Y AXDF ) 7 TAX—DEIL, A AV EBRTHDE
BopA RELMETHY, ZOEREOHKPHET
bHolz, Fhl=bid, ARy XU T a7 VAT S
EHHAHA VAV R TR bha ARy R Y
(HiPIMSVERR A A R0 T Dbl D & & HI K
SEBHMICHE B L, HIiPIMS 2 AW THA4 (Pt) OR
(Ag) DHRE & E- ) 2> (M-Si) DE ARSI D NC
oA BREORTAERI S, MEME~ERL X,

2. HEBFE

Fig. 1 (2% L7225 (& (nanojima®) OB X % /R~
TV, REEZETHALZEALRICER 2 4 FD
H—FFy "Dl R bharAy 2 v SRR E

L, "OLABEZHML CEBR oA 4 &23/E X
AU T ARETHAT S Z & THREBES L TN
PDREZIED, ZOBETAHAr0EGEEDD L.
NC A FV BRERIBIZ A TR L AR I D, AK
L7z NC A A U NTNEWA A2 A RIZ &> TEsEhE
R[RENTZWEMA A RAECEE . I 5T, MHEH
BEOHRITES Z L TR (7 7 A Z—F 1 X)
BB ENIZNC A A DB HI, ERICHEESE S,

OATHEEAN BAREBEZEZER

*E-mail: nakajima@chem.keio.ac.jp
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S NEE
TAVRAR 550k + K7D—
(OPIG) |
o .
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Fig. 1. 7/ 7 5 A % — /A g BBy 76 5 4s i Y
Reprinted figure with permission by copyright (2013) ACS.

3. FH—ME-CEHIEE. YT

Pt NC Z FMICHHF 5 & BB Mt 2 2. Ag NC
TIR7 I ATk s EFRE %2 >, M-Si NC T
TRy L VS ERIGEELERTE D Y, £, i
IREEARCMRIZT 2 2 & L AEET. NC k7 &
AERLH ATRETT O Bt MEEEOR ST B,

AHFZ21% IST ERATO (2009-20135)D s D —#5 T, F
FLSCHERIZ I T2 H OB S AL DIEH L ET,

X &

1) C.-H. Zhang, H. Tsunoyama, H. Akatsuka, H. Sekiya,
T. Nagase, and A. Nakajima: J. Phys. Chem. A 117,
10211 (2013).

2) H. Tsunoyama, A. Ohnuma, K. Takahashi, A. Velloth,
M. Ehara, N. Ichikuni, M. Tabuchi, and A. Nakajima:
Chem. Comm. 55, 12603 (2019).

3) K. Yamagiwa, M. Shibuta, and A. Nakajima: ACS
Nano 14, 2044 (2020).

4) M. Shibuta, K. Yamamoto, T. Ohta, T. Inoue, K.
Mizoguchi, M. Nakaya, T. Eguchi, and A. Nakajima:
ACS Nano 15, 1199 (2021).

5) T. Yokoyama, T. Chiba, N. Hirata, M. Shibuta, and A.
Nakajima: J. Phys. Chem. C, 125, 18420 (2021).

6) N. Hirata, Y. Katsura, H. Gunji, M. Tona, K.
Tsukamoto, M. Eguchi, T. Ando, A. Nakajima: & .
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STM observation of carbon nanostructures formed by irradiation of carbon plasma on
Ag(111) surface

Genki Yamashita, OShu Kurokawa

Kyoto University

1. [IL®IC

Brlx, 7= TS5XTHY (APG) LFEEn
5, hY—F7—0D1BE#AVTRETIAY
Au Ag DERAICAFSEDI L, HELGEE
NERSNSGZIELEEZRHELTWS. ZOH 414 X7
ENBLERIEINANCHIST—LUD1RTES
AKTHIUEEMEFIREL, HREEHTLS. K
RRTEIFREOHARICEAL THRET 5.

Co 77— LUERFHEMN KL DGO RERED
LEBT—UBETHY, Co FITHERNDEFRE
ELHBETHLIEEA DN, TOERMLEHEE
RonTd. HEELGERMAEOHE LTI,
EZERIIZER LTz CoHo Mo EFHREHIZK >
THZIXEFWMSAETCoIS—LUEERLT:
fi[1], Co MALDERFMHEITE>TERMLTILNS
& & TEM TRHRELFIR)E EMNFESIN TL
LDHTHS.

2. REBAZX

RETSAVEHFHOHAHOERFETAILE
R AHEMOV THEFERNIBETHDZ
Ehnhofz, SEIFHHMEMEZELLSE, EF
BRMAIFIZ0ICHBIER (10 V) ITBLTKRER
TS5 X At & A =4th, 100 CLLFTHT =—
WIZEBEELEL, FERINE-BEDRRE
FIREFEET R Z T o1,

3. RE#ER

Fig. 1. BT/ Mmoo STM oM. i

OATHEEAN BAREBEZEZER

*E-mail:  kurokawa.shu.4m@kyoto-u.ac.jp

DOFEMIE 2015 nm?), =R, V=17V, 1=0.20nA)

HHEMEAICTSEICEST, Figl ITFR
T &I 1 REEAFITIZH SN FILEBED
ARLPTVI EMNHALMIE Tz NV FILN
D1 RTHEEDEREZETRILIZEC A, BT LE
E— DR TEI L TR EMNBELMIC
BoTHY, Z0EEIX 1 RITHEA van der waals
HTHELEIL-BETHSIEBEDNS. D
#® £ T 4 o f=z STS ( Scanning Tunneling
Spectroscopy) DIEREFE—REHEDHERIES
BEZRVLW—HZRLTWS. £FHBLW7=—I
DR, ChoDBELTA 52 FEEIZEL
L, EFREBLELTIHRTFHEND DN,
BoN-EFREFEIHEIN: 2 ATES
KOBFREEELEFIERG>TEY, 7=— L
DEEICEHLTESEROBRAIPDLETHS.

SRR
[1] H. Prinzbach et. al., Nature, 407, 60 (2000).
[2] F. Romdhane et. al., Nanoscale, 8, 2561 (2016).
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Magneto-dielectric properties of magnetic metal-ceramic
nanogranular thin films prepared by sputtering

OHiroshi Masumoto'

'Frontier Research Institute for Interdisciplinary Sciences (FRIS), Tohoku University

F ) A= M A AOREESRIERIAE T 2 v 7 A
~ MUy 7 APITHET 5 WEeE-E T Iy 7 AF
) 7T = a7 /L, 2% < OB 72 2R R % i
2 TWD, Bl IZEHEERBEREEENZNEE (B
Biera 0.6 LI k) TIiX, BT R —EEEAL L
THEKINAEST 57 7 AZ —IRRE L 72 0 @ AR
Rtk D2 RBIT 5, BB S A RN EDRED
L& (1 0.6~03) Tix, BT R IZBEK AN
S, BT w7 A EN LRI A B UAKEDO &
F P URABRENEL D Z LITE D b RIVBERIEDT
(TMR) ZhHP72 E3 BT 5, Zh b ORI H4E
IZhloo TSN TE Y . BIEEA < BREKNIG
HIZHWHN TS,

INET, BESERBMEREAERN DRV E X (BE
42 03 LLF) (X, BEMEF R T OBEENBO -k
T v I AN LTS RO N EL 72D
TR ETF PRV RITR I 5L R
b, ZFDT® B o mEBARMEREZ RO STy
o iz,

BAlt, Fx 07 N—TTix, BB E AN
Dign b =T, R TORIGORIINC X 0 FERED

OATHEEAN BAREAEEFR

*E-mail: hiromasu@fris.tohoku.ac.jp

BT HBILE2 %A LEY . ZOMBHIRHEREZH
L7z EOFEFHI, EII v I/ AR v 7 R
BIROHEEIMNZ T, kT Iy 7 AEEEL I
LCBEY &9 2 2O T /R (7 T =2 —uxt)
W& R AN RIC LV IAET DB v U T IRE
KT DHBEEHDMbD -T2 bDTH D, ZOME
ORI T, BEGZFINT 2 LB v U 7 iRELE
EREAT L L, TRbLAY UKFE T REEE
0, ZORER, FEESEART L THDH, Fx
I, BRI X0 FERNENT D Z0FH LnEL
G % [ F o2V (TMD: Tunneling Magneto
Dielectric) #h%:) &fd L. £ TMD FEEOBER
FLUWBEREZ BT D58 21T > T\ D,
KFERTIE, BMEEB-Y T I v I A S ) 7 TF==a
T —IEBCE R BT E O T E TOMIEE R
filiu s & & BT, TMD ZVROJFH, ANy 22X 5
JREVERLYE . DR B ORAIRL, SHICRWELE
H LW IOV THRNTT 5,

X M

1) H. Kijima, S. Ohnuma and H. Masumoto: J. Magn. Soc.
Jpn., 36, 289 (2012).

2) H. Fyjimori, S. Mitani, and S. Ohnuma: Materials
Science and Engineering B-Solid State Materials for
Advanced Technology 31 (1-2), 219 (1995).

3) N. Kobayashi, H. Masumoto, S. Takahashi, and S.
Maekawa: Nature Communications 5, 4417 (2014).

4) Y. Cao, N. Kobayashi, Y. W. Zhang, S. Ohnuma, and H.
Masumoto: Appl. Phys. Lett. 110, 072902 (2017).
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Fabrication of nanocrystals of ferroelectric memory materials by improved sputtering

(OTakashi Nishida, Kyomi Matsuzawa, Naoya Ohga, Junnosuke Ono, Hibiki Tanaka, Chikara Watanabe,
Mizuki Inoue

Faculty of Engineering, Fukuoka University

1. ZCHIC

%ﬁ&%ﬁLﬁw%%k%&m%w\%ﬁﬁ%ﬁﬁ
DOEENL, FRF Y NU— 7 o — 3 — B A
HEBNEREAKRERBEE > TETCWD, T
Ea—&D)—<)—F7 A AZ I AR
WTRTHDLN, TR FT—FT N AL UTRE

T, EETEMET DRI AT VICHIGNET Y, 54
ﬁ%%%%)@&%@%®%ﬁ®*OT%&£ﬁ®

ZIEBRFEB MM E O T 1 Kb & — B O E
EM%%*%&% AR TIE ANy ZiERHB LT

SFEBIMELCH DL T AT A MFEPOTIO0, O b

BT RO EBERICERY AT,

2. RETE

KFFRDOBR ANy ZIE VL, f v 7% bar
2Ry ZZERWTC, Figl O X D IZENGEFIZ 2 —v FIR
EELET D Z & T, ERMEHI AR 35 A3y Zhi+
DOELEAFAEZHIBELZ LD THL, HiRE LTIE
P77 A 700 )T e nE T =W CR T RE
B LT OE AW, RN Ay Z &1
600°C, 100 W, Ar:0,=9:1, 1 Pa, 60 min T& 5, o
BN R A BEMEAEMICIN 2, T = 43 040
R XRD(EFREE, Hdt) % HvCREE L 7=,

PbTiOs Shield plate
343338

Substrate

L
Nanocrystals
Fig. 1 BRA/ Sy &k GERAT IO E)

OA#HEEAN BAREEZEF

*E-mail: tnishida@fukuoka-u.ac.jp

3. REBHBRLER

Fig.] DEEFIT T —/b RIRICEDLIL TORNWES
“iL%®%ﬁ@J®mmmﬁﬁﬁﬁéo:®%%®
AFM B % Fiig 2@l R9 23, Rfmbrn K& <, Bk .
A REIAE—TH D, —FH, GO — FFTIE
=L NN R, DF 0 HICETNE EM B OMRE
DT 5, B35 2 mm VE EBROES T, P A X 20
nm {EEDWE 7 PoTIO, T/ Ak LT n, &
i :tﬁﬁ'ﬁ#jt ’it/ufw\é ZEnbhol, (T /RT
LAY OO AFM 8% Fig2b)lrd, ICORH
H#4(70 nm)} iﬁ*ﬁ@‘ﬁ‘774’7ﬁ%1ﬂ30)17 v 7'
e —HLTEY, AT v EIIERENEE L T
Too ZOF JFEEIBSTYE XRD (2 XLV PoTiO; #& 5L T
AL EM L THWBI L EZHER L, Z2hHnl
Emh, ZOWRANy ZFRIZLY, 7R
Mz THRESR OB EAL S i B, FERULE OFIE & T
BT LR ENT, HEEOREL, v — KO
M EESC L, BEiEZ2 LRTHZ LT, LAV ERE
2 T LA KT ) o~ RSB S D,

(b)')"/"f:t )

()ERE
Fig. 2 B A N XD ARM 12

X |

1) T. Nishida et al, "Nanoscale ferroelectric-multiferroic
materials for energy harvesting applications 1st edition",
Elsevier, pp. 95-108 (2019)
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AV E—LT7 VR MREERIZ &

O fi& ™,

KHE Fogy b, frhd B 2,
LB KRR L X — B R,

% LiCoO, HIED KRR E

I S ebi O -
® BT AT

Low temperature growth of LiCoOz thin films by ion beam assisted deposition

Olwao Kawayama'®, Kazuki Ohta?, Riki Kataoka?, Yasushi Maeda? and Toshiya Doit

! Graduate School of Energy Science, Kyoto University, 2 National Institute of Advanced Industrial Science and Technology

1. [IL®IC

Li A A BT, TN RN OERBEHET
TTIZEL OB THO LI TW DA, MR Li 4 4
VBTN 10T 731 ARIAZER & LTS 57
HEBANPHIFCE D EHAIIBELTWD, LA A VE
HOREA 72 LA T3 5 LiCoO, (LCO) 1%, Ak
BEOEWIZLY, &EME (HT-LCO) & {KiEfH
(LT-LCO) NF1ET 5 [1]. Hﬁﬁﬂ& LCHid % D%
HT-LCO TH» 203, FEdb kD= ®12i% 600°CREEE DM
BNV ETH 52,3l LAl @ot D IR TORE
7 vt 2% Si BT A AE~DERBORE L /2

DIEH, HEM, AR, B X OERERE R S oMY -
WEZHIRS 2,

AL TIE, A A2 E— L7 2 & AL (lon Beam
Assisted Deposition; IBAD)% V=R T LCO HED
fEi bR, FEE SR L OB IR & L CORE
% i L 7=,

2. =REBAEZE

LCO #I1Z IBAD ZFIH L7230V R L —Y —FKE 1R
(PLD)iEZ VN, ZEARINEIAT IR TR L 7=,
L—F—D 0 K UJEREEIT 20 Hz, #—%7 > hEL
T Lip1CoO, BERE IR, Bt & LCTHREN 7 Akt L<IX
Al % AV 30 R 21T o 72, AT O 13K
5.0x10* Pa T, = TIZ IBAD A A VB L R= o2 —
N7 IAP—IZAr HAZZNEI 3.0scem B LTV 25
scem i L7z, Ar A A 2 BRE OILEE T X 100~400V
DOHFIPHTITV, A A 2 B O ECIMIRE 2 20~
60CHE L5 L7, fdMEOREICIE X #EYT
(XRD)iEE HW o, F7o, FHERMEIX, LCO iK%
IEM, 1M LiPF6/EC-DEC % &Efifik, 4@ Li % ff &
ThHaAf N ZfEr 01C D C L— hTEHHE L7,

ONIHEEA AARAELS

*E-mail:  kawayama.iwao.3a@kyoto-u.ac.jp

1012)
(024)

—'fa“,z —bﬁ%ﬂib

20 40 60 80 100
26 (%)

Fig. 1. A T A FM IR L 7= LCO 75> XRD
0 -2 0 P THER

3. MRLEE

Fig. L ICAET T AEMR LA A E— L5 H Y
L 72 UCHE L7 LCO R XRD 6-20 & DGR %
IR, BB W OFRFEIZ O Zx HT-LCO (012) 1 O [A1 7 £4
LIFIE—ET % 20 = 313 DOMEICE — 7 BRI S
Too T ORERIT IBAD 1T X 0 EHUMELR LT HT-LCO
DRERE LT Z E RSB LTS, I 5T, M
BIAIEOFER LY | A o b — LB 5012 (014) F 23
MWTWD Z ERFER SN, Al FER BT L 7=
LCOHERIZB W T H RIERICHE b L 2#hEd M LTV 5
L EMER LT, - ALEMK ECERL LCO 2 IE
& U CHRMERBRZIT - 12k R, Li A A Bihra
?3.6~3.8V DEN T T b —EHI S MER L 72 LCO
S ERIEWE & L CHRRET 2 Z & ST,

X W

log {

1) E. Rossen. J.N. Reimers, and J.R. Dahn, Solid State
lonics, 62 (1993) 53-60

2) T. Ohnishi and K. Takada, Appl. Phys. Express 5
(2012) 055502

3) X. Zhu, Z. Guo, G. Du, P. Zhang, H. Liu, Surface
& Coatings Technology, 204 (2010) 1710-1714
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Nikolay Britun?, #5 B L,
LH ARSI R,
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K fiet
24 R

Time resolved optical emission spectroscopy of HiPIHCS discharge

oKanta Mori! Nikolay Britun, Ming Yang and Tetsuhide Shimizu®*

Tokyo Metropolitan University, 2Nagoya University

1. [XIL®IC

BUE, T /R OARTFEE LT, RIKH T H
FERESELZ Y2y F o AR R THS. L
ML, PEERTEMNE L Z ER0ERO TRAET S
TR ENL ER LI ERERER STV D
ZAUZHT L, KRB AR o Sl 2 EE T A T
EELThAr—F Y — RRRE N/ SIVAZRNNy &Y
Y7 (HIPIHCS):! B3 5. K7 vt A%, MEE LA
f?fvmﬁﬁ’ié%w+/ﬁ%%ﬁﬁféﬁﬁ
L, MRD RS54 Frt RTBIT R REMEDOE
m&ﬁé&mabfgaéh”%w%%#@b6hf
WA, ATHIZE T, 7V AREICBIT 5 B — 7 Eii
B2 L A JB WS D HIPIHCS B D3 F A — X (T
i@%/ﬁ%%%@%@iﬁféﬂfwézbﬁb
HIPIHCS (Z351F 5 77 A~ Ftk & )/ bi 7l R 26 8h
éﬁ@oié%ﬁﬁ% BT DRI 2.

AWFZETIE, T k72 R 3 2 22 R fEk i
émmmsfﬁfvmgmﬁﬁkthA/aﬁz
BEOR ANy ZRIT- DZE 34 & % DR L % §f
HW+HZLEEHMEL, ICCD W ATICLDET T A=
FEHIT W (LT OES)A A —V v Z 3t 21T > 7.

2. REAE

FRRAEE ORERL % Fig. 1 1R T. 5E 5X10%Pa D&
HIEREMNIZ ANy X JFA L LT 70scem DT L=
(AN 2 %8 AL, PRI L BENE %
110 Pa (2% E L7=. HIiPHICS x&EIZ1%, lonautics f1HY
HIPSTERL % T, fliF & (T hZeRl B ) — K
\ZJE %L 1000 Hz, 15 80 ps /3L A FEE A FIAN L A
#4T-7-. OES Z3#rTiX, Andor #% ICCD 1 X F
(DH334T-TI YA HAWT, ALY v X &
Uy KRR 7 ¢ v & (LR 337, 400, 766 nm) % Hit
VAT, A Ti ZAVE ORI TREE S0 AT & UG L7z,

ONIHEEA AARAELS

*E-mail:  simizu-tetuhide@tmu.ac.jp

Vacuum chamber

Hollow cathode

Viewport

ICCD
camera

= =
Emisssion intensity (a.u)

/vbzﬂﬂ*mbM§45ps&o>Aw'n°Tﬁ@
F& IR IE D ZE R 53 AT

3. ERHERBLUVER
Fig. 212, 7OV AEEFIN% 45 ps BRI

Fig. 2

BT 5 A

Ti0, Tit(0 1T, +13 LB DA A >) OFIEIRE D%
F"ﬁ AR E IR, AriootU\Tl bl Eﬁﬂ?F’ﬁO)EP LR (o
— FHE X U 15mm T)2> 5O FE AR S 4
7‘_ FRIZ TIOIZHBWTC, [RIRDILA R 6D DIkt
LT, TI"CEDHLEIZRORE AP ER SND Z LD
D, MEZZEMGEE T Ti O EREDS FREE I SR
SN TWDENRBE I NI, SEERIED %ﬁ@H#F'EHﬁZ
L ERANRT A= OBUREE S B REET HFETT
J R RCR S & OB AR LT <

X W

1) I. Pilch et al. : Appl. Phys. Lett. 103, 193108 (2013).
2) I. Pilch et al. : Appl. Phys. Lett. 102, 033108 (2013).
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=B RIS HPPMS ZFBULV=-HIN REY FERIT = v 2 ORELEEHIE

O/NMR B!, FAAY R valX ¥ EFI%Z e 1
R 2, KR BAZ BR BE

VR R SRR R B T AR SERY, 2 PESE BT S PSR

Fabrication and structural control of HfN Spindt-type emitters using triode reactive HPPMS
OMakoto Ozawa'!, Md. Suruz Mian', Takeo Nakano'™

Hiromasa Murata 2, Katsuhisa Murakami?, Masayoshi Nagao?

! Graduate School of Science and Technology, Seikei University
INational Institute of Advanced Industrial Science and Technology

T BREZ 72.5 mm & U7, (RS 0 Hob Wi % A 27 o

TN L VB L, WD AR ARl L7z,
Spindt M= X Z [ IHUNEZEE T HHIEO T H

met 3. BERBLUEE
UIN %ﬁﬁﬁﬁf%ﬁ8«®mﬁ#%ﬁénfw
T = KE S SV A RNy X (t-HPPMS) | Fig. 1 IZ/EfL L7= HIN = » ¥ O Wiz 9,
é%ﬁ@&m&ﬂl:y&®ﬁ%%ﬁﬁfwé”ka Fig. 1(@) 128 LIEA/ VA8 850 nm O v 71T
U Mo X0 b HPPMS A A AL Lo bt g AR 230 T RIUSr B N Mo = S
NDHFEAWDZ LT, =3 v ¥ OREE S EHE TOfE (1.3) IZH~THRFICRE < oolz, THITHE
. . . @D HPPMS TOA A ALFHEN Mo LV HEWZ &b
TEF LT A7 M (AR) 23Kk 2.3 ol HE i N
BEO HIN BT S o 2 2 Cx 79, 77 L 36 DT X 5, Fig. 1(b)i3 7 — M B & OfrEGHE % H
N R oo LT, ¥y EF fOF—AE% 500 nm & L7 HIN
NIy ZIET— NEMOBR—/LIN LR L TE
). BTHIIC T S ORI s ) PR TH 5, A EAECT D
77o AW T H{Hﬁz;/ 3305(/2EE§32 :J:I v &i - &T“T—/I/Fﬁ%if‘ﬂ)ﬁf'%‘iﬁi O s 2O
Co Ju N N =] N

EHAEMHE TE T, ZDOEEIF V. =20 VTARMN
TOMAMEICHEND LSS YHIN I I » (T

J:Uj(é°<f£0f_o Ny (=N H%F?ﬁ>%<7iﬁot_k
T L\}iﬂ:\l‘it-HPPMS XTI DR L i LIS OB LT FI2L Y . TR EN

LaMRAile, FXET 4 DRSRA—AERTI VS g Lo b2 ¢ oo MR BN E ORI L L
DRE SIS EET LER DN > TV 272 leleb&ZE2 bbb, S%ITTI v 2 BRE S HITK
FXET 4 OFREEZ TRIBEOEMZI A 72 HIN b L. ERICE TN T 20523 5.
W I v 7O ZRR T,

2. EERAE (a)AR :2.30

Al/Mo/SiO, DX+ ©F ¢ IR LT Si FR ki
B t-HPPMS (2 X > T HIN O % HEfE S 72,
Xy BT 4 IR = 850 nm / & E 300 nm DK O
DHLDE, F—/LEE 500 nm / ZEE 300 nm D/NAFED s ™ T
HLOEHAW, KAORX ¥ B 7 « TIIFIINES 100W, Fig.1 HIN . X v Z Ol SEM [#if%

1.

77 A= IR O % v TEMEL V. & 10V, (a) 7R—/L£&: 850 nm, (b) As—/L£%: 500 nm
HERSHFR 300 min & L, /NEORF v B 4 TIX 200W,
10,20V, 90 min & L7=, Z OO EMIZIE T, Ar £ X [

73+ WiHE 0.6 Pa/20 scem. N, it 2.5 scem. DS

1) Nakano, et al., JVSTB, 35, 022204 (2017).
JUAJE R 200 Hz, duty b 5%, % —74 >~ — 5kt ) Nakano, et a 2017)

2) B0 fth, [F52HR, 118(263), pp.5-8 (2018).
3) /MR M, IS 2021 IKEFANRTHS, 22a-P07-2.
4) 1%k fh, JVSI, 51(3), pp.162-164 (2008).

*E-mail:  nakano@st.seikei.ac.jp
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