Wed. Nov 3, 2021

Room C

Surface Science(SS1) Physical Property

[1Ca02-12] SS1
Chair:(Waseda University), Shinichiro Hatta(Kyoto University)
9:15 AM - 12:00 PM Room C (Takamatsu)

[1Ca02R] Magnetism of epitaxial Fe nanofilms on
three-dimensionally structuralized Si {111}
facet surfaces
*Liliany Noviyanty Pamasi’, Aydar Irmikimov’, Yuya
Sakai', Tomoya Shimizu", Haobang Yang1, Nobuyoshi
Hosoito", Azusa Hattori®, Ai Osaka?, Hidekazu
Tanaka®, Ken Hattori' (1. Nara Institute of
Science and Technology, 2. Institute of Scientific
and Industrial Research Osaka University)

9:15 AM - 9:30 AM

[1Ca03S] Electronic structure and magnetic properties
of magnetic topological sandwich structures
*Ryushiro Fukushima’, Kazuki Sumida?, Yukiharu
Takeda?, Satoru Ichinokura®, Toru Hirahara' (1.
Tokyo Institute of Technology, 2. JAEA-SPring-8)
9:30 AM - 9:45 AM

[1Ca04Y] Observation of structure and electronic
states of a single-layer Kondo lattice
CePt,/Pt(111)

*koichiro ienaga”, Sunghun Kim'-3, Toshio
Miyamachim, Fumio Komori'® (1. ISSP, the Univ.
of Tokyo, 2. Dept. of Phys., Tokyo Tech., 3. KAIST,
4, ImaSS, Nagoya Univ., 5. 1IS, the Univ. of Tokyo)
9:45 AM - 10:00 AM
[1Ca05] Visualization of charge density wave domains
in 2H-NbSe, by STM
*Shunsuke Yoshizawa', Keisuke Sagisaka® (1.
National Institute for Materials Science)
10:00 AM - 10:15 AM
[1Ca06] Superconducting state of nodal line semimetal
NaAlSi studied by STM
*masahiro haze', Yudai Sato’, Takahiro Yamada?,
Hisanori Yamane?, Daigorou Hirai', Zenji Hiroi', Yukio
Hasegawa1 (1. University of Tokyo, 2. Tohoku
University)
10:15 AM - 10:30 AM
[ZF D] Break time
10:30 AM - 10:45 AM

[1Ca08] Role of steps on superconductor-insulator
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transition in mono-atomic-layer metal films
grown on semiconducting substrates
*Yudai Sato', Masahiro Haze', Shunsuke Yoshizawa?,
Takashi Uchihashi?, Yukio Hasegwa' (1. The
Institute for Solid State Physics, The University of
Tokyo, 2. National Institute for Materials Science)
10:45 AM - 11:00 AM
[1Ca09S] Transport properties of monolayer FeSe on
Nb-doped SrTiO, substrate
*Koshiro Ide", Toshihiro Kobayashi', Tomoaki
Tanaka', Satoru Ichinokura’, Ryota Shimizu?, Taro
Hitosugi®, Toru Hirahara® (1. School of Science,
Tokyo Institute of Technology, 2. School of
Materials and Chemical Technology, Tokyo Institute
of Technology)
11:00 AM - 11:15 AM
[1Ca10S] Tuning the transition temperature of atomic-
layer superconductor
*Kenta Yokota'?, Takahiro Kobayashi3, Wenxuan
Qian1, Shunsuke Inagaki3, Kazuyuki Sakamoto3,
Takashi Uchihashi™? (1. Graduate School of
Science, Hokkaido University, 2. National Institute
for Materials Science, 3. Graduate School of
Engineering, Osaka University)
11:15 AM - 11:30 AM
[1Ca11R] Can we enhance diradical character using
surface interactions?— A theoretical
investigation using chemical indices
*Kohei Tada', Hiroyuki Ozaki’, Koji Fujimaru®?,
Yasutaka Kitagawa®, Takashi Kawakami?, Mitsutaka
Okumura® (1. Research Institute of
Electrochemical Energy, National Institute of
Advanced Industrial Science and Technology (AIST),
2. Graduate School of Science, Osaka University, 3.
Graduate School of Engineering Science, Osaka
University)
11:30 AM - 11:45 AM
[1Ca12S] How do viscoelastic objects begin to slide? -
relation between precursor slip and friction
coefficient-
*Wataru lwashita’, Hiroshi Matsukawa?, Michio
Otsuki' (1. Graduate School of Engineering
Science, Osaka University, 2. College of Science and
Engineering, Aoyama Gakuin University)

11:45 AM - 12:00 PM



Surface Science(SS2) Chemical Property

[1Fp08-11] SS2
Chair:Hiromi Yamashita(Osaka University)
3:15 PM - 4:15 PM Room F (Marugame)

[1Fp08] Influence of domain structure of ionic liquid on
diffusion behavior of metal ions close to
electrode
Shodai Koyama1, Kosei Yoshimoto', Ken-ichi Fukui'?,
*Akihito Imanishi’ (1. Graduate School of
Engineering Science, Osaka University, 2. Institute
of Molecular Science)

3:15 PM - 3:30 PM

[1Fp09] Interaction between Diamond Surface and
Molten Alkali Metals
*toshihiro shimada’, Hiroki Takehana', Ichiro
Yamane2, Taro Nagahama1 (1. Hokkaido University,
2. Toho University)

3:30 PM - 3:45 PM
[1Fp10S] Element identification based on the Z-
contrast principle and visualization of hetero-
metallic bonding
*Minori Inazu’, Takane Imaoka’, Kimihisa
Yamamoto' (1. Laboratory for chemistry and life
science institute of innovative research, Tokyo
Institute of Technology)
3:45 PM - 4:00 PM
[1Fp11R] Identification of chirality of helicene
molecules by STM
*Takuma Hattori', Masaki Okada', Hideji Osugaz,
Akira Saito", Yuji Kuwahara' (1. Graduate School
of Engineering, Osaka University , 2. Graduate
School of Systems Engineering, Wakayama
University)
4:00 PM - 4:15 PM

Surface Science(SS3) Structure

[1Cp01-13] SS3

Chair:Yoichi Yamada(University of Tsukuba), Noriyuki
Tsukahara(National Institute of Technology, Gunma College)
1:30 PM - 5:00 PM Room C (Takamatsu)

[1Cp01] Observation of the growth and surface
structure of ice on ionic crystal by atomic

force microscopy
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*kota iwata', Yoshiaki Sugimoto’ (1. University of
Tokyo)
1:30 PM - 1:45 PM
[1Cp02] First-principles study for monolayer ice
structure on Pt(111) surface
*jun haruyama’, Toshiki Sugimoto®3, Osamu Sugino'
(1. Institute for Solid State Physics, The University
of Tokyo, 2. Department of Materials Molecular
Science, Institute for Molecular Science, 3.
Precursory Research for Embryonic Science and
Technology, Japan Science and Technology Agency)
1:45 PM - 2:00 PM
[1Cp03] Competition between adsorbate-adsorbate
coupling and adsorbate-substrate coupling in
the superstructure formation of molecule
layers
*Noriyuki Tsukahara', Jun Yoshinobu? (1. National
Institute of Technology, Gunma College, 2. Institute
for Solid State Physics, the university of Tokyo)
2:00 PM - 2:15 PM
[1Cp04] Molecular nanowire growth using large dipole
interaction
*toyokazu yamada“, Kenta Yokota', Yoshihiro
Nakazawa', Kaho Aramoto', Ryohei Nemoto', Peter
Kruegeru, Takashi Karatsu™ (1. Chiba Univ., 2.
Chiral Research Center in Chiba University)
2:15PM - 2:30 PM
[1Cp05] On-surface synthesis of two-dimensional
molecular film and transition metal adsorption
*Shingo Kanazawa', Yasunari Kimoto', Keisuke
Fukutani?, Satoshi Kera?, ToyoKazu Yamada' (1.
Chiba Univ., 2. Institute for Molecular Science)
2:30 PM - 2:45 PM
[1Cp06S] STM and UPS study of on-surface constructed
host-guest complexes
*Fumi Nishino', Ryohei Nemoto', Chi-Hsien Wang?,
Masaki Horie?, Takuya Hosokai?, Yuri Hasegawa®,
Satoshi Kera®, Toyokazu Yamada' (1. Chiba Univ.,
2. Taiwan Tsing Hua Univ., 3. AIST, 4. IMS)
2:45 PM - 3:00 PM
[ZF D] Break time
3:00 PM - 3:15 PM
[1Cp08S] Direct observation of alloy cluster by STEM
*Yuji Akada', Takane Imaoka’, Kimihisa Yamamoto'
(1. Laboratory for Chemistry and Life Science,

Tokyo Institute of Technology)



3115 PM - 3:30 PM
[1Cp09] Structural analysis of defect structure in
rutile TiO, by &micro;SR method
*hiroko miwa’, Koichiro Shimomura?, Amba Datt
Pant?, Eiko Torikai®, Kanetada Nagamine2'4, Kiyotaka
Asakura® (1. The University of Electro-
Communications, 2. High Energy Accelerator
Research Organization, 3. University of Yamanashi,
4. University of California, 5. Institute for
Catalysis, Hokkaido University)
3:30 PM - 3:45PM
[1Cp10R] Analyses of defects behavior near the
interfaces of Au/Li;PO, using neural network
potential
*Koji Shimizu", Yasunobu Ando?, Emi Minamitani®,
Satoshi Watanabe' (1. The University of Tokyo, 2.
National Institute of Advanced Industrial Science
and Technology, 3. Institute for Molecular
Science)
3:45 PM - 4:00 PM
[1Cp11S] STM observation of rectangular-like lattices
on cleaved graphene and its origin
*Junhuan Li', Shaoxian Li', Kentaro Kawai’, Kouji
Inagaki', Kazuya Yamamura', Kenta Arima’ (1.
Graduate school of Engineering, Osaka University)
4:00 PM - 4:15 PM
[1Cp12S] Local effect of sqrt13xsqrt13 reconstruction
on single-layer FeSe/SrTiO,
*WEN SI", TOMOAKI TANAKA', SATORU
ICHINOKURA', TORU HIRAHARA" (1. School of
Science, Tokyo Institute of Technology)
4:15 PM - 4:30 PM
[1Cp13] Creation and function of new two-dimensional
materials of boron
*takahiro kondo' (1. University of Tsukuba)
4:30 PM - 5:00 PM

Surface Analysis/Applied Surface Science/Evaluation Technique(ASS)

[1Da01-05] ASS

Chair:Toshihiro Kondo(Ochanomizu University)
9:00 AM - 10:30 AM Room D (Kotohira)

[1Da01] Evaluation of sensitivity enhancement of
biological phospholipids using carbolic acid

matrix in Bi-cluster SIMS
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*Rie Shishido’, Hideyuki Magara’, Tomoyuki
Akutagawa1 (1. Institute of Multidisciplinary
Research for Advanced Materials, Tohoku
University)
9:00 AM - 9:15 AM
[1Da02R] Composition and structural analysis of
solution samples by Cryo-TOF-SIMS/SEM
*Tsubasa Yabuchi', Masashi Oguri1, Dan Aoki?,
Kazuhiko Fukushima® (1. R&D - Analytical Science
Research, Kao Corporation, 2. Graduate School of
Bioagricultural Sciences, Nagoya University)
9:15 AM - 9:30 AM
[1Da03] Development of a CNT tip for internal
chromosome measurement by 3D-AFM
*Keigo Teramae', Keisuke Miyazawa'?, Ryohei
Kojima', Kaori Hirahara®, Shin-Ichi Horike®*, Takeshi
Fukuma'? (1. Graduate School of Natural Science
and Technology, Kanazawa University, 2. WPI-
NanoLSlI, Kanazawa University, 3. Graduate School of
Engineering, Osaka University, 4. Research Center
for Experimental Modeling of Human Disease,
Kanazawa University)
9:30 AM - 9:45 AM
[1Da04] Local electrochemical measurement of all-
solid-state batteries using c-AFM
*Yasushi Maeda', Mitsunori Kitta ', Kentaro
Kuratani' (1. AIST)
9:45 AM - 10:00 AM
[1Da05] Development of Nanoscale Electrochemical
Imaging tool using Nanopipette
*Yasufumi Takahashi' (1. Nano Life Science
Institude, Kanazawa University)

10:00 AM - 10:30 AM

Vacuum Science Technology(VST)

[1Ea01-05] VST
Chair:Junichiro Kamiya(Japan Atomic Energy Agency)
9:00 AM - 10:15 AM Room E (Naoshima)

[1Ea01] Pressure measurements of argon gas at the
entrance and the exit of micropipettes with
various diameters
*Tomohide Takami', Naoki Kaneko', Kyo Shibuya',
Kazuho Miyashita', Mizuki Ohta’, Shiro Seki' (1.

Kogakuin University)



9:00 AM - 9:15 AM

[1Ea02] Flow in the transition range and Knudsen
minimum
*namio matsuda’ (1. Tokyo Denki University)
9:15 AM - 9:30 AM

[1Ea03] Development of optical pressure standard
-evaluating pressure from refractive index and
temperature-
*Yoshinori Takei', Hajime Yoshida', Souichi Telada’,
Youichi Bitou", Tokihiko Kobata® (1. National
Institute of Advanced Industrial Science and
Technology (AIST))
9:30 AM - 10:00 AM

[1Ea05] Multiphysics simulations of rarefied gas flows
using DSMC with quasi-Nanbu scheme
*Kazuki Denpoh’ (1. Tokyo Electron Technology
Solutions Ltd.)
10:00 AM - 10:15 AM

Vacuum Science Technology(VST)

[1Ep08-13] VST
Chair:Tomohide Takami(Kogakuin University)
3:15 PM - 4:45 PM Room E (Naoshima)

[1EpO8] Simple Method for Calculating the Flow Rate in
a Cylindrical Tube of Arbitrary Length over a
Whole Flow Regime
*Hajime Yoshida®, Yoshinori Takei', Kenta Arai' (1.
National Institute of Advanced Industrial Science and
Technology)
3:15 PM - 3:45 PM

[1Ep10] Quantification of ESD measurements using
standard conductance elements
*Naoya Miyauchi', Taro Yakabe', Masahiro Kitajima®,
Hajime Yoshida?, Akiko N Itakura’ (1. National
Institute for Materials Science, 2. National Institute
of Advanced Industrial Science and Technology)
3:45 PM - 4:00 PM

[1Ep11] Gas flow rate measurements of leak artefact
for various gas species at its downstream side
*kenta arai’ (1. National Institute of Advanced
Industrial Science and Technology (AIST))
4:00 PM - 4:15 PM

[1Ep12S] Non-destructive beam profile diagnostic

based on beam-induced fluorescence using a
gas sheet

*ippei yamadam, Motoi Wada', Junichiro Kamiyaz,
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Michikazu Kinsho? (1. Doshisha University, 2. J-
PARC center, JAEA)
4:15 PM - 4:30 PM
[1Ep13] Amendment to JIS Z 8126-1 Vacuum
technology— Vocabulary— Part 1 : General
terms
*Hajime Yoshida' (1. National Institute of Advanced
Industrial Science and Technology)

4:30 PM - 4:45 PM

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

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

[1Dp01S] Effects of a SrO buffer layer and in-situ
post-annealing
on the quality of EuO epitaxial thin films on
SrTiO; substrates
*Yoshihito Sano’, Kenichi Kaminagaq, Shingo
Maruyama', Yuji Matsumoto® (1. Tohoku Univ.)
1:30 PM - 1:45 PM
[1Dp02] Metal-insulator transition in hydrogenated
NdNiO,
*|kuya Matsuzawa’', Takahiro Ozawa’, Yusuke
Nishiya1, Umar Sidik?, Azusa Hattori?, Hidekazu
Tanaka?, Katsuyuki Fukutani'® (1. The University of
Tokyo, 2. Osaka University, 3. Japan Atomic Energy
Agency)
1:45 PM - 2:00 PM
[1Dp03] Synthesis and Characterization of Metal Oxide
Thin Films
towards Novel Device Functionality
*Kohei Fujiwara’ (1. IMR, Tohoku University)
2:00 PM - 2:30 PM
[1Dp05] Spin-orbit interaction engineering in nanowire
*keiko takase' (1.NTT Basic Research Laboratories,
NTT Corporation)
2:30 PM - 3:00 PM
[ZODttl] Break time
3:00 PM - 3:15 PM
[1Dp08] VO, thin film growth on polyimide sheet and
electrical properties after peeling
*kunio okimura®, Yuta Miyatakez, Toshihiro

Nakanishi® (1. Faculty of Engineering, Tokai



University, 2. Graduate School of Engineering, Tokai
University, 3. Graduate School of Engineering, Kyoto
University)
3115 PM - 3:30 PM
[1Dp09S] Growth of Oxygen vacancy stabilized zirconia
thin films by reactive HiPIMS
*Naoto Saito', Adriano Panepintoz, Stephanos
Konstantinidis?, Ming Yang1, Tetsuhide Shimizu'
(1. Tokyo metropolitan university, 2. University of
Mons)
3:30 PM - 3:45PM
[1Dp10] Mass production technology of PbZrTiO, by
sputtering method for piezoelectric MEMS
devices
*Hiroki Kobayashi', Kouhei Matsuoka', Tatsurou
Tsuyuki', Isao Kimura', Takehito Jimbo' (1. ULVAC
Inc.)
3:45 PM - 4:15 PM
[1Dp12] Dependence of crystal orientation of hafnium
nitride thin film on substrate position in rf
magnetron sputter deposition
*Tomoaki Osumi’, Yasuhito Gotoh' (1. Graduate
School of Engineering, Kyoto University)
4:15 PM - 4:30 PM
[1Dp13] Formation of a mound-shaped structure in Ag
thin films deposited by direct current
sputtering
*Eiji Kusano' (1. Kanazawa Institute of
Technology)
4:30 PM - 4:45 PM

Low-dimensional Material/Nanostructure/Nanomaterial (LD/NS/NM)

[1Ep01-06] LD/NS/NM

Chair:(Tokyo University of Science), (Tokyo Institute of
Technology)

1:30 PM - 3:00 PM Room E (Naoshima)

[1EpO1] Design of multi-functional single-molecule
devices based on molecular orbital theory
*Tatsuhiko Ohto", Ryo Yamada', Hirokazu Tada' (1.
Graduate School of Engineering Science, Osaka
University)

1:30 PM - 2:00 PM

[1EpO3] Effect of carrier gas on single-walled carbon
nanotube growth from Co catalyst: in situ
XAFS analysis
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*Takahiro Maruyama', Shusaku Karasawa', Daiki
Yamamoto', Kamal Prasad Sharma”, Takahiro
Maruyama', Shigeya Naritsuka' (1. Meijo
University)
2:00 PM - 2:15 PM

[1EpO4] Single-walled carbon nanotube growth by
alcohol catalytic CVD with Os catalyst
*Takahiro Maruyama1, Masaya Kobayashi1, Daiki
Yamamoto', Kamal Sharma', Takahiro Saida’, Shigeya
Naritsuka' (1. Meijo University)
2:15 PM - 2:30 PM

[1EpO5] Near-infrared photoluminescence stability of
single-walled carbon nanotubes dispersed with
coconut detergent
*Kota Hirayama', Masaki Kitamura®, Ryo Hamano',
Kazuo Umemura' (1. Tokyo University of Science)
2:30 PM - 2:45 PM

[1EpO6] Thermal conductivity measurement of single-
walled carbon nanotubes in the high
temperature region
*Masaru Irita’, Kazuki Yoshino', Makoto Horiguchi®,
Kazuma Nagano', Shintaro Momose', Homma
Yoshikazu®, Yamamoto Takahiro' (1. Tokyo
university of science)

2:45 PM - 3:00 PM

Plasma Science and Technology(PST)

[1Da09-12] PST

Chair:Keiichiro Urabe(Kyoto University)
11:00 AM - 12:00 PM Room D (Kotohira)

[1Da09] Damage to nucleic acids and cellular response
induced by cold atmospheric pressure plasma
irradiation
*Hirofumi Kurita' (1. Toyohashi University of
Technology)

11:00 AM - 11:30 AM

[1Da11] Rapid degradation of protein using gas-liquid
interface plasma
*tatsuru shirafuji’, jun-seok oh', hiroki nakatani’,
shiori maezawa?, motoko takaoka® (1. Osaka City
University, 2. Kobe College)

11:30 AM - 11:45 AM
[1Da12] Localization of Inward Plasma Method Using

Parmanent Magnetic Lens



*Hayato Nagasawa’, Ken Ogitaniz, Reo Watanabe?,
Hiroshi Sug::ﬂ'2 (1. Graduate School of Chiba
Institute of Technology , 2. Chiba Institute of
Technology)

11:45 AM - 12:00 PM

Environmental Material/Energy Material(SU/EN)
[1Ea07-12] SU/EN

Chair:Hiromi Yamashita(Osaka University)
10:30 AM - 12:00 PM Room E (Naoshima)

[1Ea07] Surface science of clay sorbent and
radionuclide waste disposal
*Hisao Satoh', Yuki Araki® (1. Japan Nuclear Fuel
Limited, 2. Ritsumeikan University)
10:30 AM - 11:00 AM
[1Ea09] Water Distributions inside lonomer Thin Films
for Fuel Cells Analyzed by in-situ Neutron
Reflectometry
*teppei kawamoto', Makoto Aoki?, Shinji Nohara'3,
Junji Inukai'3* (1. Fuel Cell Nanomaterials Center,
University of Yamanashi, 2. Organization for
Advanced and Integrated Research, Kobe University,
3. Clean Energy Research Center, University of
Yamanashi, 4. Institut SEL FUEL, Universiti
Kebangsaan Malaysia)
11:00 AM - 11:15 AM
[1Ea10Y] Operando time-resolved CARS spectroscopy
of water distribution and its chemical state
inside the proton exchange membranes under
transient conditions during power generation
*hiromichi nishiyama', junji inukai'>> (1. Fuel Cell
Nanomaterials Center, Univ. of Yamanashi, 2. Clean
Energy Research Center, Univ. of Yamanashi, 3. Fuel
Cell Institute, National Univ. of Malaysia)
11:15 AM - 11:30 AM
[1Ea11S] Investigation of MnO, OER electrocatalyst
including alkali metal ions by operando XAS
observation
*Shun Tsunekawa', Masaaki Yoshida' (1.
Yamaguchi University)
11:30 AM - 11:45 AM
[1Ea12] Derivatization effect of cobalt phthalocyanine
on the catalytic activity for carbon monoxide

reduction reaction
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*Yutaro Umejima’, Jun Nakamura® (1. The University
of Electro-Communications (UEC-Tokyo))
11:45 AM - 12:00 PM

Division

[1Aa01-11] MEERERZIRS [HFNIC L BFRA
FREDOFLIHAIEEYT : ERH\SICAT 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
[ZDfth] 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 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 by
ambient-pressure X-ray photoelectron
spectroscopy
*takanori koitaya'?, Susumu Yamamoto®, lwao
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

[1Aa11S] Development of MNnCO3 mineral catalyst and
the function elucidation by XAFS
*Arisu Sakai', Masaaki Yoshida' (1. Yamaguchi
University)
11:30 AM - 11:45 AM

Division

[1Ba01-10] BB ORI ZMAREBR [ SDGsHRIR(Z[A
(7 7z EER &R & il |

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 miyake1, 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

[ZDfth] 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 Tanji®, Masaaki
Miyatakez, 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
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Division

[1Ap01-15] REDMAEE S RADKRE DTS
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 Ogura®™® (1. Meiji University , 2.
Scienta Omicron, 3. JASRI, 4. MREL, Meiji Univ.)
1:45PM - 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)
2:45PM - 3:15 PM

[ZF D] Break time
3:15PM - 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))
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

[1Ap15] Standardization of Surface Characterization
of Biological Materials
*Yoshishige Kimura' (1. Kanagawa University of
Human Services)

5:00 PM - 5:30 PM

Poster (over time)

[1P-0900] Poster
9:00 AM - 12:00 PM P£&15 (P£18)

[/] Poster (overtime)

Poster (over time)

[1P-1330] Poster
1:30 PM - 3:30 PM P 218 (P &15)

[/] Poster (overtime)

Poster (over time)

[1P-1530] Poster
3:30PM - 5:30 PM P &5 (P &%)

[/] Poster (overtime)

Help desk

[1Z-0900] Help desk
9:00 AM - 12:00 PM Room Z (Zoom)

[+] Help desk
9:00 AM - 12:00 PM

Help desk

[1Z-1200] Help desk
12:00 PM - 1:30 PM Room Z (Zoom)

[+] Help desk
12:00 PM - 1:30 PM
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Surface Science(SS1) Physical Property

[1Ca02-12] SS1

Chair:(Waseda University), Shinichiro Hatta(Kyoto University)
Wed. Nov 3, 2021 9:15 AM - 12:00 PM Room C (Takamatsu)

[1Ca02R] Magnetism of epitaxial Fe nanofilms on three-dimensionally
structuralized Si {111} facet surfaces
*Liliany Noviyanty Pamasi', Aydar Irmikimov’, Yuya Sakai', Tomoya Shimizu', Haobang Yang'
, Nobuyoshi Hosoito", Azusa Hattori?, Ai Osaka?, Hidekazu Tanaka?, Ken Hattori’ (1. Nara
Institute of Science and Technology, 2. Institute of Scientific and Industrial Research
Osaka University)
9:15 AM - 9:30 AM

[1Ca03S] Electronic structure and magnetic properties of magnetic topological
sandwich structures
*Ryushiro Fukushima', Kazuki Sumida?, Yukiharu Takeda?, Satoru Ichinokura', Toru Hirahara'
(1. Tokyo Institute of Technology, 2. JAEA-SPring-8)
9:30 AM - 9:45 AM

[1Ca04Y] Observation of structure and electronic states of a single-layer Kondo
lattice CePt,/Pt(111)
*koichiro ienaga’?, Sunghun Kim'?, Toshio Miyamachi'*, Fumio Komori'> (1. ISSP, the Univ.
of Tokyo, 2. Dept. of Phys., Tokyo Tech., 3. KAIST, 4. ImaSS, Nagoya Univ., 5. lIS, the Univ.
of Tokyo)
9:45 AM - 10:00 AM

[1Ca05] Visualization of charge density wave domains in 2H-NbSe, by STM
*Shunsuke Yoshizawa', Keisuke Sagisaka' (1. National Institute for Materials Science)
10:00 AM - 10:15 AM

[1Ca06] Superconducting state of nodal line semimetal NaAlSi studied by STM
*masahiro haze', Yudai Sato’, Takahiro Yamada?, Hisanori Yamane?, Daigorou Hirai', Zenji
Hiroi', Yukio Hasegawa' (1. University of Tokyo, 2. Tohoku University)
10:15 AM - 10:30 AM

[ZFDftl] Break time
10:30 AM - 10:45 AM

[1Ca08] Role of steps on superconductor-insulator transition in mono-atomic-
layer metal films grown on semiconducting substrates
*Yudai Sato', Masahiro Haze', Shunsuke Yoshizawa?, Takashi Uchihashi?, Yukio Hasegwa'
(1. The Institute for Solid State Physics, The University of Tokyo, 2. National Institute for
Materials Science)
10:45 AM - 11:00 AM

[1Ca09S] Transport properties of monolayer FeSe on Nb-doped SrTiO; substrate
*Koshiro Ide’, Toshihiro Kobayashi', Tomoaki Tanaka', Satoru Ichinokura®, Ryota Shimizu?,
Taro Hitosugi?, Toru Hirahara' (1. School of Science, Tokyo Institute of Technology, 2.
School of Materials and Chemical Technology, Tokyo Institute of Technology)
11:00 AM - 11:15 AM

[1Ca10S] Tuning the transition temperature of atomic-layer superconductor
*Kenta Yokota'?, Takahiro Kobayashi®, Wenxuan Qian', Shunsuke Inagaki?, Kazuyuki
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Sakamoto?, Takashi Uchihashi'? (1. Graduate School of Science, Hokkaido University, 2.
National Institute for Materials Science, 3. Graduate School of Engineering, Osaka
University)

11:15 AM - 11:30 AM

[1Ca11R] Can we enhance diradical character using surface interactions?— A

[1Ca12S]

theoretical investigation using chemical indices

*Kohei Tada', Hiroyuki Ozaki', Koji Fujimaru'?, Yasutaka Kitagawa®, Takashi Kawakami?,
Mitsutaka Okumura® (1. Research Institute of Electrochemical Energy, National Institute
of Advanced Industrial Science and Technology (AIST), 2. Graduate School of Science, Osaka
University, 3. Graduate School of Engineering Science, Osaka University)

11:30 AM - 11:45 AM

How do viscoelastic objects begin to slide? -relation between
precursor slip and friction coefficient-

*Wataru Iwashita’, Hiroshi Matsukawa?, Michio Otsuki’ (1. Graduate School of Engineering
Science, Osaka University, 2. College of Science and Engineering, Aoyama Gakuin
University)

11:45 AM - 12:00 PM
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Magnetism of epitaxial Fe nanofilms on
three-dimensionally structuralized Si{111} facet surfaces

OL. N. Pamasi*, A. Irmikimov?, Y. Sakai?, T. Shimizu', H. Yang®, N. Hosoito",

A. N. Hattori?, A. I. Osaka?, H. Tanaka? and K. Hattori'"
INara Institute of Science and Technology, ?Institute of Scientific and Industrial Research Osaka University

In nanostructured magnetic materials, such as
ferromagnetic nanofilms, the magnetic behavior is
widely determined by the interaction of the
magnetization with its shape, by fabricating thin-film
patterns  with  controlled boundaries between
ferromagnetic regions, such as disks and squares,
characteristic in-plane magnetic moment distributions
such as magnetic vortices can be created [1,2]. In this
case, the magnetic interaction is restricted to the flat
surface. On the other hand, in ferromagnetic
nanofilms on three-dimensional structures such as
pyramids, the creation of various magnetically stable
structures such as symmetric and asymmetric
magnetic vortices depending on the three-dimensional
pyramid’s size and thickness of the film is predicted
from Landau-Lifshitz-Gilbert (LLG) simulations have
been predicted [2]. However, so far, there is no
successful experimental demonstration have been
obtained due to the difficulty in fabricating micro- and
nano-sized 3D nanofilms with high accuracy [2].

Our group has successfully fabricated pyramidal
structures with Si{111} clean faceted surfaces (edge
width W 16 gm) on Si(001) substrate by combining Si
substrate processing technology and ultra-high
vacuum surface technology, and performed Fe
deposition (film thickness @r 30 nm). The
magnetization  field (M-H) curve of the
pyramid-shaped Fe nanofilm controlled with atomic
precision was measured by vibrating sample
magnetometer, and the characteristic of the M-H curve
(bending point due to stable magnetic vortex
formation) predicted by LLG was observed (Fig. 1)
[3].

In the present study, in order to further understand
the magnetic behavior of three-dimensional magnetic
nanofilms, we have investigated 1) the thickness
dependence of Fe film (@r. = 30-150 nm) in the
pyramidal structure (W 16 um), 2) the aspect ratio
dependence of the pyramidal structure with different
length (L) and fixed width (W), that is, the facet line
structure (Fig. 2, W 16 um, L / W = 1-10, Ore 150
nm) were measured. In this talk, we will report the
details.

©The Japan Society of Vacuum and Surface Science

*E-mail: khattori@ms.naist.jp
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Fig. 1. M-H curves of pyramidal Fe nanofilms.
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Fig. 2. Facet line structure with different aspect ratio (L/W).

References
1) A. Knittel et al., New. J. Phys. 12, 113048 (2010).
2) R. P. Cowburn et al., Phys. Rev. Lett. 83, 1042 (1999).
3) A. Irmikimov, L. N. Pamasi, K. Hattori, et al., ACS
Cryst. Growth Des. 21, 946 (2021).
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B RO hILEEHEYT Y FOa vy FEED
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Electronic structure and magnetic properties of
magnetic topological sandwich structures
(OR. Fukushimal, K. Sumida?, Y. Takeda?, S. Ichinokura' , T. Hirahara!",
'Dept. Phys., Tokyo Tech., 2JAEA-SPring-8

R\ 2 VAR (TD (RGN A8 UREE SO FRYE(TRS) &1 D & R T 4 7 > 7 2 — 2% ¥ v 703
&, T VIR F v v TR HIUE, BB R —/LZE(QAHE) R ¥ OB NI 5[1], ek, 2ok
9 IRBEME AR B P NAHERRIR T QAHE @R TEHR ST L L EZAHEL TV D,
ZIETOMIET MR a ¥ HEZIR BixSes 12 Mn & Se % [RIRFAE T 5 & Kifife AL 2SBEEHERZ R MnBi)Ses
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7% . QAHE OFBLOLFIZ72 5.
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[1]C. Z. Chang e al., Science 340, 167 (2013).
Bi,Se, (TI) 8~9QL Bi,Se, (TI) 8~9QL
[2]T. Hirahara ef al., Nano Lett. 17, 3493 (2017). YA RV
Si substrate Si substrate
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hirahara@phys.titech.ac.jp

OAHEEN BAREAEEER - 1Ca03s -



1Ca04Y

2021 FHARMEZZSFTHER

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

B[R F CePto/Pt(111) D 1EE R & EF R EHA

OZIKE—HF 127,

BERFE S, EHTRA A, NRICRS

VHORCR SN GERT, 2O TR, S WER RN, 4 HRRFARMEL - v AT LWHFERT, 5 HUURS
A PE BT TERT

Observation of structure and electronic states of a single-layer Kondo lattice CePts/Pt(111)

OXKoichiro Ienaga'?", Sunghun Kim'?, Toshio Miyamachi'*, and Fumio Komori'?

'ISSP, the Univ. of Tokyo, 2Dept. of Phys., Tokyo Tech., *)KAIST, “ImaSS, Nagoya Univ., ’IIS, the Univ. of Tokyo
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Visualization of charge density wave domains in 2H-NbSez using STM

OShunsuke Yoshizawa!” and Keisuke Sagisaka!

INational Institute for Materials Science

BB A Va7 A K 2H-NbSe, 1%, 33 KT
B ARG T BATEER (CDW) #5842 R LY, 72K
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discommensuration & FEEILD B A A VEREN LT
FHO R 72 2 BA T 0 BEST 2 2 L IX LRI B A S i
THY I 2RILCOW I LTS 7 & 7 HEG O
K CHERIFIFEIMTHONTW DR 9, T L OBFR S
BT,
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Fig. 1. 2H-NbSe2 EEBRA{E D STM A A —, {5 45K,
B NA T 2 100mV, b RLER 100 pA THIE,

HITH R AL U ZBBEOFIC X 0 F—rz i
TEHZEEBOLMNC L, ZORERIL, 70~80 1%
® STM MFEH X 5 LATIZ B T i - Bamafr st 4
TTHENT=Z4 ) v 7iEEEY L < BT 5,

X W

1) D. E. Moncton, J. D. Axe, and F. J. DiSalvo, Phys. Rev.
Lett. 34, 734 (1975).

2) G. Gye, E. Oh, and H. W. Yeom, Phys. Rev. Lett. 122,
016403 (2019).

3) W. L. McMillan, Phys. Rev. B 14, 1496 (1976).

4) H. Shiba and K. Nakanishi, In K. Motizuki (ed.),
Structural Phase Transitions in Layered Transition-metal
Compounds (Reidel, 1986).
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Superconducting state of nodal line semimetal NaAlSi studied by STM

OM. Haze'", Y. Sato!, T. Yamada?, H. Yamane?, D. Hirai?, Z. Hiroi!,
and Y. Hasegawa'!

Ynstitute for solid state physics, University of Tokyo, 2Institute of Multidisciplinary Research for Advanced Materials,
Tohoku University
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Role of steps on superconductor-insulator transition in mono-atomic-layer metal films grown
on semiconducting substrates

OYudai Sato®*, Masahiro Haze?!, Shunsuke Yoshizawa?, Takashi Uchihashi?and Yukio Hasegawa?

The Institute for Solid State Physics, The University of Tokyo, 2National Institute for Materials and Science
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Transport properties of monolayer FeSe on Nb-doped SrTiOs substrate

OKoshiro Ide' , Toshihiro Kobayashi', Tomoaki Tanaka', Satoru Ichinokura',
Ryota Shimizu?, Taro Hitosugi’, Toru Hirahara'"

! Dept. of Phys., Tokyo Institute of Technology,
2School of Materials and Chemical Technology, Tokyo Institute of Technology

PRBREARO—DTH D FeSe 137V 7 TIIBEERBIEE(T)N 8 K ThbH, H—2=v MLDEID
FeSe M #f(HL/E FeSe)Z Nb K —7 & #7= SITIOs(Nb-STO)HMR FICHE &85 & TN KIBIC LRI 5 Z E0vE S
NTCNW5, BEEEREZERIET 2 L TR T2 0088 @20 T, ZIUIRRRIESIHENTH LN, TNETI
WMESNTZ TE 65 K~109 K & iE550WTWAB[1,2], T T 0 _EFIZIE FeSe & STO O N BB /2 % E 2 B /-
TEEDLNTNDN, ZOWHMERIZET 2 —MAMAIIRONATEL T, T.ONTYXORKGH LTI
RO AL TN AR 5 728 STO EAR DR EMBHEEMAFIE [3]X° STO FE D> F—7 &IZEH L TFE 21T -
TW5, LIl #EEZE T COBXUREREIZ XV #tsk STO AR D FeSe HBIHIZIW T T.=40 K OH{REH %
M L72[4], 2 T, DML Nb-STO A LD FeSe HJERECTHIE N TV D LD X VIRV ZD[2], AW T
Nb-STO _I= FeSe HiJB 2>\ T in situ FERAREHE 21T - 7=,

R A~DOE R, BEEEES 2 AR IED mQ A —F — DI L BT 2 BN E T,
ZOw, FPHERKE T 7T A0SR EITV, K

PUMEOREEZ ImQ T ESE 10mK A FORMBET  a) b) oz
BEERGFENHIETE S LI L, ZhzfAnizllE s _oe

file LT 1(a)l 10 nm O No OB OB ettt s S g Z:

Y, B RERRRS ISR, 4.5 K 2 B 20PN L, 5 012,

3.6 K [ CTHRHERALLT F TR BT 2 51 2 8L R 0.10

T&72, &5HIZ, Dual configuration 5[5]% HENTITH = 30 35 40 45 50 2 4o 60

T(K) T(K)
L DOTEBERZ/ER L, Nb-STO FhR FHiJE FeSe Ef5

DREZAT - - fER A2 K 1SR, 40K LUFTA  Fig. 1. ()10 nm D JE S 0O Nb O HHT-T5E dhif,
CHEPLASD L e, s CIE, 2O B=EER T (b) 1 UC FeSe/Nb-STO O -1 dh#R,

& DD, - B RE S B R - L DRGSR

HHWTEHRT 5.

X m

[1]1 W. Qing-Yan et al., Chin. Phys. Lett. 29, 037402 (2012).

[2] J.-F. Ge et al., Nat. Mat. 14, 285 (2015).

[3] T. Tanaka et al., Phys. Rev. B 98, 121410(R) (2018); Phys. Rev. B 101, 205421 (2020).
[4] A. Pedersen et al., Phys. Rev. Lett. 124, 227002 (2020).

[5] M. Yamada et al., e-J. Surf. Sci. Nanotechnol. 10, 400—405 (2012).

*E-mail:  ide@surfnano.titech.ac.jp
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BRI FHREICEK D Si(111)-(W 7x 4 3)-In BIEEGEBEEDEL
OBEM @Ak 12, /M2 3, Wenxuan Qiant, Fada £l 3, WA— 3, WNig 12

VAL E R R FBE B e, 2 - ORI e, 3 RIOR AR L JE Rt
Tuning the transition temperature of atomic-layer superconductor

OKenta Yokota !, Takahiro Kobayashi®, Wenxuan Qiant, Shunsuke Inagaki?,
Kazuyuki Sakamoto®, and Takashi Uchihashi®?*

! Hokkaido University, 2 National Institute for Materials Science, * Osaka University

WA, 77 7 = %0 SrTi03 FatR 1D FeSe 72 & DJRFBWE OMIENEANATOA TS [1], 20 & 9 2»K
WOt G E A 2R1EFKA - Rl L CHEFICBEIETHY . R LICERBEOWEZ78% L, BEBEI0R
B EAER 72 E O REFINT 52 & TOMEZ BT D Z ENFEETH 5 [2], ABFFETIET U = R
i bDA Ty AR EBAEMAE FIZ PTCDA 73 127854 L, KA RICBT 2 BEERBIEE (Tc) D2 L% 7~
oo T IZZTMIBRET T (BREZE @ ~ 2.0 X 10" mbar « KR : ~1.7K) (BT, Br@SEAEEZITH
TETIELE, SN -/ 7XY 3)-In iE Si ER EICoEZ X2 ¥ LE Lz In 2 JRFBIC L 5 EEmkEE
ELORTFBYWE TS, BXLE 3 K CRIEELETS5(3], HRRERIRE /N RBFE L, MR
PR AER L CHERTH LN TEXS, In JEFE EIC PTCDA /- F42KET D LAERITIS LT Te BN L=
(Fig. 1A), ERE b2 R/VEEE (STM) 2 AWV TSR E 2/~ & 2 A, PTCDA 43 113 In BAEE L TESIL TV
oo THUN Te WD LIZRRTHD EEZLND, £io, Bxld In JFTE EIC ZnPe 3 727835 L. [AERIC Te
DOEREF~Te, £, FxlT In {78 BIZ ZnPe 53727535 L, [FERIC Te O LEZFA~T, InPc 278575
L PTCDA 3+ DA LITRRY | Tl K TE X2 0.3 K EF L7 (Fig. 1B), STM OFEEAS ZnPc 1% In JF &
T Z L7 HAIMICESI L TWD Z LR bhoiz, ZnPe DA T In LT 990 R 6 b HROMA
e &R L, BRBERICL > TEHEBEEN EF LIZEE26ND, MY EHET 2.,

A B
IOO .;mﬂ.Q'ﬂ .:.i
800 o
80 ot
: 0900 00000 - -0
— 600 = T
c c 60 $ il
gt = [l e 1L5ML
& ¢ o 1.0 ML
< 400 < p oy el
< o 40 (Po.oemL
i 0.2ML
200 20 i,-": e 0.0ML
hip
0 0 .‘—J“
2 3 4 D) 3 4
T [K] T[K]

Fig.l 2y F7REI1C LD InJ5FJgo Tec 24k (A) PTCDA 7%, (B) ZnPc 7%,

ZE XHk

1) T. Uchihashi, Supercond. Sci. Technol. 30, 013002 (2017).  2) S. Yoshizawa et al., Nano Lett. 17, 2287 (2017).
3) T. Uchihashi et al., Phys. Rev. Lett. 107, 207001 (2011).

*E-mail:  YOKOTA.Kenta@nims.go.jp
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HIVEZERRICEET S ERR

OZ MW &Y, R A3 Y, BRI MG Y2, d6r BEfEsS, JIlE |2, BAS Stk 2

L PESEBANTIR B WFTE T FE LB AR AT FE R,

2 RBR R A B SE R,

8 RFRR SR e A TP T

Can we enhance diradical character using surface interactions?—A theoretical investigation
using chemical indices

OKohei Tada'", Hiroyuki Ozaki*, Koji Fujimaru®?, Yasutaka Kitagawa®, Takashi Kawakami?, and
Mitsutaka Okumura?

Research Institute of Electrochemical Energy, National Institute of Advanced Industrial Science and Technology,
2Department of Chemistry, Graduate School of Science, Osaka University, *Department of Materials Engineering Science,
Graduate School of Engineering Science, Osaka University

ST ORIV TELL YT U RiEE X
XN A ETREOTEHMREHIE TLFE o FICkIT A H
KIGHFE N E 7 AD—D2THD ", ZOTVTVHN
KBTI BFIRED —>TH Y . BHEOIEMET LR
B TFRA . REAHT ¥ NOEEEIR 7 EhEx 72
MEHZH Hoiv, EOWIEDIRIEE 72> TV D 4, i
B, ZOVTVAVIREBORRMEEZ 57T 34 AL L
THEST TR, VT VB AT OFTEEELIHAL D
NWTWD, LU, EERENIRTE D7 < HEigit
BIZESL T — BB OBRGFNEENTND, —F
T, EEREOBEGRRAE T RCHO SN D HBER
RSO 1% (DFT/plane-wave ¥%) 12 X B30 REHE
FERNS T OIS T- ORI EE - RN D T
IR SN TE 6T, T—2BE#HROTZ U hn
EfiRET A AFEDO FATE P T D, KRBT
X, 2O X9 7B A9~ < | DFT/plane-wave %
OIEHER T BEEIC Y T AN T O SREZ 5 A
T ORI FIEERET D °, ZOEEREEILE LT
HAEICED2ERICHE S BHME & kT 5 2 & T
o, LT, EBRFEZHWTY IV GT
OB DRI TERT 5 wTaetk 2 BEimic et L,

CIVHNVIREORE L L TRIESFIASNT
WABDN, PITTANETHD, YTV ANEIL2E
TREREOHFES & L TERSINTRY . &6t
HOREDWIE A E AW TEITICRE S (P
) * )7, Frx L DFT/plane-wave {EOIEHEN )T
b & 2 AT AR X 0T RIBIC R T 5 kA R
L7z GERUE) ° Fig. 1(a) IZBRBEFETHE LY
Z I ANAEOELMEZ BEREIC LT ey b LT
RETh, ThOEFEFICEO—F%E/RT, Fig 1(b)
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*E-mail: Kk-tada@aist.go.jp
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Fig. 1. (@) 7 Y AME (y) OFRGRME & EliE (B
FIE) O I, /N IR K A X1 1.062, R? 1% 0.9772
Tdh-7-, (b) Fi (MgO (001), BaO (001)) WkA&HT#
DETNAY T VHN (BTEIEK) 0T T h A, @0,
@QO? I TWAEY A FDOEWERTA VT v 7 A, XPK
FHHROME T, ADPEERTONM,

WZETNANDTIOHISFDY TN E TR ED
FIECTHR LR TH D, ALY TV INGT
34 B WS X MeO (001) & BaO (001) TH 5,
FKEFHEMERIC LD T O AMEREIRENTWD,
SRR ERIOOMICEMBEIIMEINT., 08
IEZN BT T = A T K D RS (2 5k 5 404
FETHDZ ERMER I, YH T, BIRMRE
HBAE & BITOREEOR R LHET D,

X W

1) A. Szabo and N.S. Ostlund. Modern Quantum
Chemistry, (Dover Publications, 1996).

2) T. Stuyver, B. Chen, T. Zeng, P. Geerlings, F. De Proft,
R. Hoffinann, Chem. Rev., 119, 11291 (2019).

3) K. Tada, Y. Kitagawa, T. Kawakami, M. Okumura, S.
Tanaka, Chem. Lett., 50, 392 (2021).
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How do viscoelastic objects begin to slide? —relation between precursor slip and friction
coefficient—

OWataru Iwashita'*, Hiroshi Matsukawa?, and Michio Otsuki'

!0saka University, 2Aoyama Gakuin University

AW DR KRB ZB 2 7oL &, BEIRIZHEY

7, TEVRHNCE D L, BRFEEIIMEIZ
HBIL, AT oSt IidMFE LRy, 77205
TEY MANE, BB EREOK T H DR
JEJIRMED YA RZE BN EER LTINS, L
L, IEOMIETIE, AR AT 2 MIK0%E,
REROWE Y OFNZIET HABKEVICE > TTE Y
cRIBMEND Z ERHES NI TS B, 7277
L, SEATWHEOfNTIE 2 Ot RICEBESNTERY, X
WBLEMNZ 3 WILRICHEA T 2000FH 60 TIER
WV, EIT, ABFZETIE, X0 Ak R T o
WY OREEFRDIZDIC, ARERE (FEM) %A
W HEFEIC X D, R ED 3R eiE DI iEE)
AT,

AWFFETIE, Fig. 1 (2R Uiz & 9 23l b ookt
K7 vy 7 OFRERIECIDEEHRE 2772, 7
0yl OREIEL WBEW, §3%H, YU REEL
T 5, FHEICIE—ERE P N2 5, £ LT, KD
O ShOME O LA, BRI X > Ty s +4r
Do < Y —ERETHY, JERIZIX, /T €
N AANZHED EAE L TR 2 52 5, JRPT72 8
BB & BEER NI TN T s b ug & T D,

IR EARAYIC Stick-Slip JEEN % L, Z DEEE S DI
MZ2b & BB 72 FREE AR B SR E Do D Peye
EWITHT B2 % Fig. 2 (2R LTz, Poge & WASHEINS
BE, uglTEAOLTRY, TEY FRIOBERR RS
N, £io, WKE WM O 2 Wt fm CIERmsEE »
DIEED D S AL, AIBEVE Y BERSA A XL &
XNV BOBERZDEZ ENGHoT,

IO OFEREHERICEET 272012 1 IRoT A2
EF IO E(ToT7e ZOFET Tz HH & x A
DENLZ TG, xFANARET Dy TR OERD I %
BRI D, ZOFTIMIEMEMIC 3 ot FEM FHHE T

OATHEEAN BAREBEZEZER

*E-mail: w_iwashita@fm.me.es.osaka-u.ac.jp

zrTy

X
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Viod direction
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— Rigid substrate
Friction force

Fig. 1. 3 ¥k 5t FEM DO %[

0.4
A ps = 0.38
03} ~ |l px = 0.10
. o —&— W/H=05
10.2—%k o W/H-2
0.1 \AA‘"———->__.*.,__*._., — A W/H ]

0.0 : :
0.00 0.0l 002 003
Pext/E
Fig. 2. BRI 72 B BRI E iy D Poge E WIZKT T 5
AEME, BV SR ULV U ARANERESZEOR
B, MRS 1 KT AT T VORNTER 2 RT,

DFEREZHET D, ITORBE, HEFHLOEET) &
REMETI OBEA CHFE DREMEIC LY, RiIBEE Y OERS
YA ZXRRDEND ZENghotz, SHIZ, TOME
RY A XK T, uyBPROBHZENTE, Tk
Fig. 2 I[Z# T/ L7, fRFTHESRIE FEM OFER & EMERY
W—ELTEY, uyDPoy EWRET DIRAFIEN G S
NHZEeERLTND,

X W

1) M. Otsuki and H. Matsukawa: Sci. Rep. 3, 1586 (2013).
2) Y. Katano, K. Nakano, M. Otsuki, and H. Matsukawa: Sci.
Rep. 4, 6324 (2014).
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[1Fp08] Influence of domain structure of ionic liquid on diffusion behavior of
metal ions close to electrode
Shodai Koyama', Kosei Yoshimoto', Ken-ichi Fukui'?, *Akihito Imanishi’ (1. Graduate School
of Engineering Science, Osaka University, 2. Institute of Molecular Science)
315 PM - 3:30 PM

[1Fp09] Interaction between Diamond Surface and Molten Alkali Metals
*toshihiro shimada’, Hiroki Takehana', Ichiro Yamane?, Taro Nagahama' (1. Hokkaido
University, 2. Toho University)
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[1Fp10S] Element identification based on the Z-contrast principle and
visualization of hetero-metallic bonding
*Minori Inazu', Takane Imaoka’, Kimihisa Yamamoto' (1. Laboratory for chemistry and life
science institute of innovative research, Tokyo Institute of Technology)
3:45 PM - 4:00 PM

[1Fp11R] Identification of chirality of helicene molecules by STM
*Takuma Hattori', Masaki Okada', Hideji Osuga?, Akira Saito', Yuji Kuwahara' (1. Graduate
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Influence of domain structure of ionic liquid on diffusion behavior
of metal ions close to electrode
Shodai Koyama', Kosei Yoshimoto', Ken-ichi Fukui'? and O Akihito Imanishi'”
!0saka University, Institute of Molecular Science

e
1. &8

A FRIRIL, EEZORRHE N HERILFET
NA ADHT-BREBREE L THEREZEDTWER, 7
IS ADHERE ED - DI AR R Ch HER _HE,
BB DIRE A B A A OYEEEEEN T IT AR AN
RRbEN, Bk, AR L EERMER(T X
HRCE T4y e (Scanning EC-XPS)VE 7 1 /) 7 v
a2 A ) —iEEHWCRESRA A O ERIZ S
WTHRFET 21TV, A A R F Tid Stokes-Einstein
RATHE D WH OV A B = X b L@E & B 5 H M
72 Hopping BROTEW N HEAF L TWDH I L ZRLTE T,
AT, BRA AL DD LI Es, A 4R
RO THEESR R AL UHEE VD ED X ) s
2T LN,

2. RE&

A A & BMI-TFSA (2 Ag-TFST % 200 mM & 72 % X
NN LT RIR E BRI L L=, £12, 2B
e UCHEA OPRED LiA A (Li-TFSD) # 1z 7=
HOEFML , 2D DFEET T, /ERMGR, i,
ZHBIZIXZENEN Pt ZHW =, BT O&EA A4
TREEAS A % EC-XPS IZ L~ CTHIZR L. 71/ 7 o_n A
b U —HIE & Fex OPERCE T MTEES S f#TIC X v |
PR R RFE S - 7,

3. BRBLUBE

F1 Y — REHUNEAL T (JEBAESESEAET) 1[50 T 200
mM Ag’/BMI-TFSA FEAZIEH D Ag' A A > DL s % 81
BT 2 A, JESEEIC L > CRENEL o718
FIT32 T, Hopping #RDIEFIC R WIEBFEh S BIER S
7. [ CEHRIC 100 mM Lit & ¥h0 L7 BRI 4 v
THEBREITSIZEZA LIAA VY NE Yy B 7P A b
ThHAHR—NVEEATEHZLICE-T, AdM A LD
Hopping JEHEAIHI X5 2 &b o7, WIT, 200
mM Ag”/BMI-TFSA EMFZIC KiEEID 500 mM Li*Z 00z
TR AW T, FRROEREZIT>72E 2 A, 100 mM
Li* &z 7= 200 mM Ag'/BMI-TFSA I®iEH LV & Ag' A
A @ Hopping YERMEE S ND Z &N o7z, =
NETOFHLOHETIE, ML Li'tk, Ay
THA RN THLIAR—NELEETHI LIZL ST, F—

*E-mail: imanishi@chem.es.osaka-u.ac.jp

OATHEEAN BAREAEEFR

o .-”"|
.¢* Non-polar domain ) =

Ag*/Li*/IL (Li*:100 mM) Polar domain Ag+/Li+/IL (Li*:500 mM)

Fig.1 Li*Z 100 mM (/) B L U'500 mM () %
IMUToA A RIETRICEB T D Ag A A v OIEHD
= S

JVIREE A TP, 3V Hopping $EHCZ #I 3 2 2h R & F¢
DLELTWENR, ZOMEIFIINETOET IV EFE
THZ LT D, £Z T, 500 mM Li'FSIEKR DR —
JBERBELZEZ A, 100 mM LURINEIRE Y b
UL FZEAERICTHD Z LRy oT=,
ZOZ EE, 500 mM LiUsIN&K T Hooping HLEELD
X, 22 bR VREDOEIZED D TIiEZ
W2 EERLTWD RIS RERFEOERZ1T,
Hopping JEBIDRERET XL X —% B 72 L 2 A,
100 mM Li*¥SAmiR & Lef LC. 500 mM Li"¥RANHE Tia.
FEEEN /NS LS o TWB T ERGLY ., TN
Hopping #EBURED ERRER TH D Z LW ghole, &
RBFELWERIZ L -~ T, ZoREEOE(IL, @I
W L7Z LitA AT ko T Ag A A2 DY S AN,
Rk B A A B IERRIE R A A o722 itk D
HLDTHDZ EN ot (Fig. 1), —Ji. Bgsb K
AA U REE R OBERIED A T iR E VT ERE
1TV, A A IR D N A A A& & &R A A D
JERCEE & OBEME AT A, Wi R A A v/
JEfME R A A DIEFEE & LiTA A2 U L2k
HEBITD Ag A A OIBEFEENCHRVEBEN B S Z &

MBoyhyo Tz,

1) AvEHE L, 2019 8 H AR B2 E 2 PR
SRR

2) J. N. A. C. Lopes et. al., J. Phys. Chem. B110,
3330 (2006).
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Interaction between Diamond Surface and Molten Alkali Metals

OToshihiro Shimada' , Hiroki Takehana!, Ichiro Yamane!, Taro Nagahama!

Faculty of Engineering and Graduate School of Chemical Science and Engineering, Hokkaido University

E=R=}
. B=

XA YTy NREEWRET VY &8RO EA/EH
WZOWTIEIZ E A EFARL TR, Fxld, &l
EEETE LI 0. 3mm FRE D X A & RERES &
TNHVEBET NI EHKTT N I 2ICE
ALTIES 2 2 Lic kv Z2OMAEMERZR~Z, 4§
W, MBNC KD o F o IR DT EBIZEL, F
TeHAYE RICEENDERSHMY (N Hl) Dt
AT LV BB AERIC OV TH RN, e,
DFT FHREIC L 0 EHIREEBIC OV TRRE LT,

2. HREER

WL & 2 A Y2 RIL600°CHI LS L TH
AXYEY RBZyF U T ENDZ ERNinotz, KiE
7 LG WELDbDEEZLND, L—F—BAMEE
THIZ L2 2 A, Fig.l O X 5 \CHESH 2 K LT
D EEbig 1200 Z 723 BAIR R B, S
HOMAEZZREST D E 35 & 707 BNEL RbNTz,

Fig. 1. 650°C20 73R AR Li (CHefih L 7= & 1 & N&Kih

OATHEEAN BAREAEZEER

*E-mail: shimadat@eng.hokudai.ac.jp

THIZME & {10} A D/ (3526 ), BLW
(11} & (N7 T6 (70.52° YTHhHEBEZLND
— i MOKIE IR IR T D AET /2B 90°
({100} & {010}), 54.73° ({111} & {100}) , 45°
({110} & {100 R B h o7, ZAUE{100} H 2
L&k s Ty F U VENLEENREHNZDTH D
LEZOND, R Na & O#ihTlx 800°C24 R T
nm A —X—DxT o F TN RH K & OB
TIEEEBBE I N2 Do T2,

NVHLOENIE, R K & OBl T ORI
DUl 2R N E T HAICHEE LT NV OEN
W EMEON RRUT 4 o720 RbihvizE & x
% L PR TCE D, DFT G5 (VASPY) 12XV /3 R
VT4 T ERRML D L, Fig2 OO DOS ThHhi
HE9IT, K EOEMTR LAY RRUT 4V ITHRK
TN ENGhoT,

(a) vacuum
0 1
(b) Na
- -3 -2 -1
i . - (c)K
- -3 2 -1

E (eV)
Fig. 1. DFT 3512 K 5 R o fR 3 OAR e

HEE : DFT BRI I R MENF O KGR 2RI L
F L7

X

1) H. Takehana et al., Carbon 182, 585 (2021).
2) G.Kresse et al., Phys. Rev. B 47, 558 (1993).
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Element identification based on the Z-contrast principle and visualization of hetero-metallic
bonding

OMinori Inazu!, Takane Imaoka'!, Kimihisa Yamamoto!'

!Labratory for chemistry and life science institute of innovative research, Tokyo Institute of Technology

1. [FLC®HIC

{LFREEIIWEOR BIRB LR T HOTH DI HE
POT, FCEBETHEG DRI BN ONTDOE
IFEMEALFIC X A PRNCHE £ 0 BRI IR ©
5. PTHIkbI N RESE 2 BIERICETS
F— A TEZ, BJFHC 22 CHBETTRE /2 4 BRI
FRIE ST 5. AHFSE TR 1/ fiffiE ADF-STEM %
W= &JE 2 RO EHEBIE LT 28 L T2 Dk
BEEEHAL DT HZ EH#HNE LTS, AT
1% X BRETS° EXAFS 72 & TR LD A DO T
1372 <, —O— DDA OEERLRIC L D722 fif
MEFREICT2H LA TH S, 4B, JRTofihe
D STEM A A=Y > 72 HWT, &i BIROIHR L
fREED X A F I 7 2% STEMD Z a2 k5 A s OJ5EE
WIS TR ZA L2 S EERET 5 2 Lok
DL L aWET D, RAERITER GRS HLEED ©
XRWEERICZ LVWVYEZEERA D Z LN TE
EWVS R, FEAAERCCMEEE OB A B L7 &
I RCHIRELS , R A — )V CRETTHEDORAS %0
LT DHHEE7 TAZ =N hrE—HEDH
FHZR W TR A AEEAIC B9 2 EE 2R 2 fe ik
TEDAREMEZ D TN D,

2. BRRUEE

STEM Bl LV 156N BITRFFE S Z 1Is Ui
BOELBRE 2R T 72 0O(STEM D Z 2> - T A | O JFRED),
HRERANCITEE 022 R L= e OB FTRE T dH
5. AMOR 2 2 O LR EKE ST LY
B30T STEM 820> 5 13N 5 S D R7e 2% 2 FiA
DRTPERTEZ I D, FRTOEE 2L
LR NI AEERLIZEZ A2 OOMIS LIz —7
235 5 7= (Fig. 1D).

OATHEEAN BAREBEZEZER
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WICE R LV GO ME O HEZ T 57
WIZ STEM ¥ 2 L—v 3 v &{To7-. FORE, o
(e FZ2 BT D Z OBV BEVW—HEZRLEZZ L
DD, HEEOEE R @RS E 72 ot R P EE T H
LEHM L., S HICAFELIER 2 BRI 2 728
B TIEE 7 L— AR O O 2 Fiék 3 281 b
Tox 7 LAEDED Z LI B HFE Tk
LTHEHAARETH S.
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60 i
‘

A G
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Fig. 1 (A-) ADF-STEM images of Au (A), Au/Ag bimet-
allic (B). Scale bar is 2 nm. (C, D) Histogram of the ADF
intensity in Au (C), Au/Ag bimetallic (D).

AU J ‘ et i'—

F-ARE 2 BIRER A B 5 IR OREEIT
9 ERIRFIC, 2557 O FERE I 3D < 1 EREE L
BT 2EREGEDEDRETH D, EEEICENE %@
U 7= BB AT 2 0 Jit7- T B 23 (e A gl 0 SRR 7
R0, A OMEECAROBRM AR Z D Z LIChEI L
7z. T 9 L7z STEM BEBIZ21%, 2 a7 0% s Rk
\CHUSATRE Td» % 4> EDS <° EELS & b U CIEAR
2, RIEEESLF T CHEfA T 2R THRF LD
REXERRAT I 18T T2 R BR ) 72y — L b0 R 5.

Fig. 2 Snapshot images of the Au-Au dimer.
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Identification of chirality of helicene molecules by STM

OTakuma Hattori*, Masaki Okada’, Hideji Osuga?, Akira Saito’, and Yuji Kuwahara®

!0saka Univ, 2Wakayama Univ

EERFOSTIE, XU X7 EPLDNAZIZILHELT
XTVT 4 — BTN EEGET D, TDT-
O, RN TOECERSERAT5 9 2T, 71
Oy -l £ OGRS A H— 0 - LV CEE T D 2
EMWERF R TH D, £Z T, B b AMEES
FTH5~NV o DI a2ET AR THIET, 7
IR DO AR IS 2 R DR < HE &
NTNDE YV, AUy IR EEM B AV ML THE
ALTHER ST ThY, MEEEIZL->THHA
REERTERE L TV 5,

DTOXTVT 4 —%FHET S5 2T, H—oF L
AUV THEBEBIE T HER b R VBEREE (ST 1%,
HNeFETHD, LovL, SIMHETHE, EReE
EBIEL TS0, SRR 1 O EEE O R
EBET L 2 L3 L < R BB T
X7 VT 4 —% SIM D OHEHT 208 LW 20, —
J7C, STM Tl ABEEEEZXHZ & T, SIMTRS
NDGFOFRNEN L, FT VT 4 —%#HITE S
Lok rZ LM ND, LrL, ~U kUG T
IZBWTRBMEE IR 2 i EIC A= plir o hE T
IZIEEAE o T,

AW TIE, ~ VU010 SIMERGOFEETE
IRAFPEIE QN AR b o RV (STS) &2 iV D 2 & T
H—F LTt rFd~—%#A Uiz, EBRIZ
WX, FAT7 2 BERVEBUVBNREIZES LT (7]
thiaheterohelicene ([7]TH, Fig.la) 2z T, Z®d
SFORMBIZT = =N >V [7] thia-
heterohelicene-diphenyl ([7]TH-Ph,Fig.1b) % A
52 LT AU UG TFDOF T LA & e LT,

F9IEEE L7z Ag (11D Hepi Bl [TITH 431 &%
EXEDHE, 2 OOEEN Y TV I A TEREE B
N7, STS WIEEITH 2 & T, LA RIKHE 4
7. (LUMO) 23+1. 6 VT, 54 i i ik % (HOMO) 73-2. 8 V
WCHDZENbIoTe, ThEb &I SR DR

Fig. 1.

aTH %> bTH-Ph 5y ORI E £ 7L
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BFEEKRFMEZR <5 &, LU0 XV EOEETIE,
1 2 D5y FHIBIC R A T= DR LT, LUM0 &V Fo
EIETIIEHREEZR Lz, ZOBHREOREN S %
DTOXZ VT 4 —%#MBI L, 7Y I AT
B, 2 OORRDZTFUF A —NKHIZES L TE
BLTWBZ EERLE,

[7]TH-Ph 73 & [RIERIZ Ag (111) AW AE S H D &
6 DD TDOERMNLRDANAROHEENBEIN
77 STS Z4T5 L. LUMO 23+1.3VEREEICH D Z &2b
Mofeps, [TITH rF &38R Y | LUMO 1T ST o
TEARBITE N LTz, —H Ty +2VELF T
WO TMRZTN, 3V ETHET S &, AR
FRNCEL LT, ZORERIY, 2T VT ¢ —%i#5
LiEZ A, RAKD 6 >ONTIE. F—oxFrF
I~ —THiR SN D Z Enbhrot,

Pbo X iz, SIM OREFEBEERFEEZRET D 2
LT, AR TOXT VT 4 —&#AI L, [7]TH
DT TIE, BAgpdo oI t~—»nNZHEIZES LT
HM, [7T]TH-Ph T, F—0x=F v FF~<—[F+L 0D
HERZHteZ &R bhotz, ZhiE, 7 ==K
KANKEEIZL - T, = FrFA~—RLOMHAE
HANKEL B LD Z B2 LD,

1) K. H. Ernst Acc. Chem. Res. 49, 1182 (2016).

2) O. Stetsovych, et al.,. Nature Chem. 9, 213(2017).
3) H. Zhang et al., Int. J. Mol. Sci. 20 2018, (2019).
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Observation of the growth and surface structure of ice on ionic
crystal by atomic force microscopy
*kota iwata’', Yoshiaki Sugimoto' (1. University of Tokyo)

1:30 PM - 1:45 PM
First-principles study for monolayer ice structure on Pt(111) surface
*jun haruyama’, Toshiki Sugimot02'3, Osamu Sugino1 (1. Institute for Solid State Physics,
The University of Tokyo, 2. Department of Materials Molecular Science, Institute for
Molecular Science, 3. Precursory Research for Embryonic Science and Technology, Japan
Science and Technology Agency)

1:45 PM - 2:00 PM
Competition between adsorbate-adsorbate coupling and adsorbate-
substrate coupling in the superstructure formation of molecule layers
*Noriyuki Tsukahara', Jun Yoshinobu® (1. National Institute of Technology, Gunma College,
2. Institute for Solid State Physics, the university of Tokyo)

2:00 PM - 2:15 PM
Molecular nanowire growth using large dipole interaction
*toyokazu yamada'?, Kenta Yokota', Yoshihiro Nakazawa', Kaho Aramoto’, Ryohei Nemoto'
, Peter Krueger'?, Takashi Karatsu™? (1. Chiba Univ., 2. Chiral Research Center in Chiba
University)

2:15 PM - 2:30 PM
On-surface synthesis of two-dimensional molecular film and transition
metal adsorption
*Shingo Kanazawa', Yasunari Kimoto', Keisuke Fukutani?, Satoshi Kera?, ToyoKazu Yamada'
(1. Chiba Univ., 2. Institute for Molecular Science)

2:30 PM - 2:45 PM
STM and UPS study of on-surface constructed host-guest complexes
*Fumi Nishino', Ryohei Nemoto', Chi-Hsien Wangz, Masaki Horie?, Takuya Hosokai?, Yuri
Hasegawa®, Satoshi Kera®, Toyokazu Yamada' (1. Chiba Univ., 2. Taiwan Tsing Hua Univ., 3.
AIST, 4. IMS)

2:45 PM - 3:00 PM
Break time

3:00 PM - 3:15 PM
Direct observation of alloy cluster by STEM
*Yuji Akada’', Takane Imaoka’, Kimihisa Yamamoto' (1. Laboratory for Chemistry and Life
Science, Tokyo Institute of Technology)

3:15 PM - 3:30 PM
Structural analysis of defect structure in rutile TiO, by &micro;SR
method

*hiroko miwa’, Koichiro Shimomura?, Amba Datt Pant?, Eiko Torikai®, Kanetada Nagamine®*,
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Analyses of defects behavior near the interfaces of Au/Li,PO, using

neural network potential

*Koji Shimizu', Yasunobu Ando?, Emi Minamitani®, Satoshi Watanabe' (1. The University of

Tokyo, 2. National Institute of Advanced Industrial Science and Technology, 3. Institute for

Molecular Science)

3:45 PM - 4:00 PM

STM observation of rectangular-like lattices on cleaved graphene and

its origin

*Junhuan Li', Shaoxian Li", Kentaro Kawai’, Kouji Inagaki’, Kazuya Yamamura', Kenta Arima’
(1. Graduate school of Engineering, Osaka University)
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FeSe/SrTiO,
*WEN SI', TOMOAKI TANAKA", SATORU ICHINOKURA', TORU HIRAHARA" (1. School of

Science, Tokyo Institute of Technology)
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Creation and function of new two-dimensional materials of boron
*takahiro kondo' (1. University of Tsukuba)
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Observation of the growth and the surface structure of ice on ionic crystal by atomic force
microscopy

OKota Iwata'" and Yoshiaki Sugimoto!

The University of Tokyo

IKOFRENL KR % 2B AL FBIG L BHAT )b -
TWAZERHLMNIR->TETWNS D, ZAbHDOH
SR h EHEZEET 272012013, KEROMEL T L
UL TIEREICHD Z ENEETH D, 07D, BE
Wi, RS AR AT 250 He R HRIEREL 972 &, kEx
BRFEIC Lo OKkORmEENRH~ONTE7Z, L
L. HiEREEDOREICIZE > TE LT, FICH A
sr— )L CO TR A S Xy o TV o 72 it
Fx 07 N—7TlE, JRTRAIERBEE (AFM) %2 Fuv
52 LT REMR EITHE S 720K | @ basal 75D &
Sy FRBEBLEZIC LD L, basal T CIXJRATHIZR 2 x 2 D J]
HIPEDS . BAR D4 B FEORS fa Hh O IE 7R & DB A %
FBZERFEICHEND I EEHLILE Y Th
FTOMZETIX, KOKEDTZODFEKR & LT Pt(111)
R Ru(0001) & W o 7=, K | & RIEED EFRME D TR
BAEO/NSRERERDTEIHEDORLTETEBY, T
HNEIR IR THRI—OHEEN TE 20 FXEHTIE
RN, T T, AW TIE, FREDER D A A fh
g Cd % KCI(001) i & Faf & L CTHW T, KO &
FHEED AFM B8 217572,

KCI(001) Bt 1T it i 2 B C~& B L, BEE
ZEHTT =— V752 & CHEREmMZHG, 140 KR
FEV R S T IEHRITNATE O ED HO0 ZgHET 52
& TKDIERR ZAT 270, TR TOREIL 90 K Ot & 5L
22BN T AFM & W TIT - 72,

TP BHMLEEOVEDO H0 ZIEZE LI 25,
VEOKDT AT v KE L HIT Fig. LR HEEN
BlERESNT-, ZOREEIT 1.9 nm ORWEME A RS,
KT AT RUSNDOTERDO TS5 B> T\, 20
JE IR L, RIFRIE O BT 2 Ak OK & KCI(001) 21 &
OMZEESREOMETH D L TRIND,

H,0 DIEBEEZ T & 3 otk B S

OABHEEAN BAREEZERER

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

b B, WREE R BRI D 70 RRE C b oKX E AR R
BIREB, RAEIZIER T RN FH IOk TEbN
7. ZOXKEICHEETAAT v 12037 nm BETH
Y. K1®basal @ THOAT v 7DEE (=0.366 nm)
LT B LMD, KIDERINTND Z &I
RWCEI, TOKDOEREZ FFERE AFM B2 L 7§
2% Fig. 10)IZRT, ZZ Tl KEBET S D
K FHROKRBIRAFNEENHZEEH L THAE LT
B LENTWD, AL, —RT 5 & MRRT IS
LCW5A, HOMHBEMITIZ L 0 B 2 x 2 0JE
WM Z R Z R0 oTo, Ziut, AREK ok
LRROHEETHY 9, MEOKRE < B2 KCI(001)
K ETHRAOK | SR L. RO EA O R i
BT D 2 LRGBS T, BETIET, HEE, R
KR DORIEDFEHIZ DWW TEMT Do

: < e
Fig. 1. KCI(001) B2 S 117z (a) Ho0 TR & (b)ik
g7k | basal o> AFM U],

X W

1) E. L. Gibb et al., Astrophys. J. Supp. Ser. 151, 35 (2004).
2) N. Materer et al., J. Phys. Chem. 99, 6267 (1995).

3) A. Glebov et al., J. Phys. Chem., 112, 11011 (2000).
4) N. Kawakami et al., Sci. Adv. 6, eabb7686 (2000).
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First-principles study for monolayer ice structure on Pt(111) surface

OJun Haruyama'”, Toshiki Sugimoto®?, and Osamu Sugino'

nstitute for Solid State Physics, The University of Tokyo, 2Department of Materials Molecular Science, Institute for
Molecular Science, *Precursory Research for Embryonic Science and Technology, Japan Science and Technology Agency

1. [FL®HIZ

SREFMIIHEA REXICFRIGORZ 2HE5TH
v, £l EOKDTFORDEENZEE - THTDHZ &
%, FEMICRTSINDERILFET A ZAOMHER E
DFE# L2055, THETICE TR - X - B8R
b > FVBAEISTM) S D FRTFIEIC L - T, FERE
HZIBT DK T ORFRDEANATONTE 2. IT4E
MR 2 R D B/ AT 5 AR E K5y 10 H-up/
H-down & EfHEE AR Z E2FH LIz~TrH A
VR FEBR R A GEIC LY, AEEE EoRAEK
ROK DELEEEN B S & . Fox i35
HEEAHWT, ZoaBERimn EoKOE RSO
HZENOHEARIEL TS, SEIOEETIITOE
FaH L LT, PIDNEmOEB KO EEZHEL, =
AVE TITHE STV D FEBRFE S & OFEEMEO b -
21T 9.

2.BEETIV - FRAE

HiJEK DR & LT Pr(111)_EIZHAIELY] L 72\3x3
7 W(Fig.1 a), STM E{§DFENTIC L VW IRESI NS -
7 BB THERL S 539 X\39 B 7 L(Fig.l b)Y, & HIT

B FHEHAENDIRE SN 6 B &V EO H;0, OH
Z & Te\39X V39 7 /L(Fig.l o) ARG L L, %
0D HO OFLM 72 & &2 S B 78 E O P S
ZH-JREHAE CRELL, TREROWE T XL
F—Z g UC P11/ HEEK D R & ERME 2 kT2,

3. #5R

W T RV —13N3,439 5 - 7 HER, V396 BERET
JLTENZEI 486,556, 511 meV/H,0 &R Hiz. 3
T OHRERFEICREE L TSNV 57
BRMEEORET X —, REALY bL, (EFH
¥, KT ORMEICE L CER DL ik LTEEM
\ZiEm T D

X

1) T. Sugimoto, N. Aiga, Y. Otsuki, K. Watanabe, and Y.
Matsumoto, Nature Phys. 12, 1063 (2016);

2) T. Sugimoto and Y. Matsumoto, Phys. Chem. Chem.
Phys. 22, 16453 (2020).

3) S. Nie, P. J. Feibelman, N. C. Bartelt, and K. Thumer,
Phys. Rev. Lett. 105, 026102, (2010).

4) S. Meng, E. G. Wang, and S. Gao, Phys. Rev. B 69,
195404 (2004).

*E-mail: haruyama@issp.u-tokyo.ac.jp
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Competition between adsorbate-adsorbate coupling and adsorbate-substrate coupling in the
superstructure formation of molecule layers

ONoriyuki Tsukahara'* and Jun Yoshinobu®

"National Institute of Technology, Gunma College, *Institute for Solid State Physics (ISSP), the university of Tokyo

e

=1
I. Bx

FR a7 G U CRE oI & TR R
LB, eSS 7O H RS & OKERA
BN T ONA REFFEE D e FUfERIZ L -
THEHEET D, ZOKFREESNR T VAL, 1A
WZTa T LG LI ICEB T REMER S 58
&, N T IREIC 0 R—L E TN D IEDOFERT
U VERFOMENRFTICAE T H 2 & BNEJR T,
FEAIRRMMENAET B (1],

o R—IVDERA D= AL L, FRIESTEL S
KBREAC T UFEATE, ~a s OREBS LYy
FOMFRBREIKTET 5, LL, KEHKAESO R
FUAERIZ L DT DEEICHOWT, T DLFRIER
BEPEBHEEERIC ED X D B E H 2 TWDH D0,
DT LILTOR N AT v THEmIIARTS D70,

2. AWy
AWFFETIE, FEREKmTORE e T o F 00T
JEIRUC A BS %, BAROMIEITIS T TH e 7

SIEED XD REERE R T D0, DXk ok
AHNZARLTHFITRELTWD g, SIMICKHHE

— TN L > THLNIT D ENBENTH D,

BARIIZIE, Si(111) (V 3xy/ 3)-Ag BL N Ag L&
DOFREIZT, 1,3,5- MV AU TrET 2= )R E
> (TBB) 43 TN EEMR R EH ORE IS LT ED L 9 1T

ELIED LD, SHITEDL S ITB#EEL KT S
DNEMFZE LT,
3. #R

Fig. 11%, Si(111) (V 3xy 3)-Ag Fifi, BLUAg
L BIMFE IR E X7 TBB 45 1D SIM 2 Ch 5,

OABHEEAN BAREBEZEZER
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W3 L7 TBB 43 STM 14, (a) (v 3xy 3)-Ag, 20
nm x 20 nm, (b) Ag 2B, 15 nm x 15 nm,

(¥ 3xy 3)-Ag F i Tid 2 FIEHD /> 7B B =,
F 713 & Commensurate ((a) A7 EOfEIEL), 9
RHXIEIET v & 2 ((a) £ T ORER) 72 E 085 5
7oo Ag ZREIETIE, ZAIBO KA A CNIZS T
ELLBEAIT2HEL & D,

(V 3xy 3)-Ag FH TP Commensurate 72EIFNIL5y
T HAREE S & 0 TRIKBRERIC L > TR E 2 H5iE
Thod, 707500, 25 FRIOKSE - s
UREE DR E OFEE LV B ENIHEETH D, Ag
ZEETIX, RKAALHNTI35FD triple halogen
bond THEE L, Nu T UEEBRES LD, ZD XD
2, FEWRIZIS U THOTRIFEG A = X LDBER 50,
WEOMEITKER” S, ~urUfs, BLOS1—
FARRE A O 3 FEDFEARDNT LV ATRED Z E 03D
Moo, ETIE, ENEhoEREEE > RS
ICB L CORMERRITT 5,

Xk
[1] P. Politzer et al., Phys. Chem. Chem. Phys., 15, 11178
(2013).
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Molecular nanowire growth using large dipole interaction

OToyo Kazu Yamadal?", Kenta Yokota?, Yoshihiro Nakazawa!, Kaho Aramoto!, Ryohei Nemoto?,
Peter Kriiger*? and Takashi Karatsu*

IChiba University, 2Chiral Research Center in Chiba University

1. [FL&®IC

SRR EZEES FICIVIAEED L, S THORE
AL HHZ XD SR OE A B RIEITZEIT 5,
BT R A B ORI EZ Al D 2 &3 T
x5, BxIEFE, mra,. —bikFE BRY T
e, xR EERER L TORRIEY ST LB
EOMHEIT > CTE 2, 9

AW TR, BERAAR—NEGTHEHKY 1% H
WG ED XD I RIBRN AL D0 EET D,
E KA A R—/17.84 Debye 5T HHM & LT,
Ir(1ID) B [ZS :
fac-tris[2-(4-trifluoromethylphenyl)-3-butyl-[1,3]-imidazol
ynato-C2, N'] iridium(Ill)  [fac-(CFapim)s] & 4 fi L 7=
(FH), 2

2. EERLFER

ARFgEIEA T, BIF - BEEZ - KR (78K) - EA&
bR VEREE (STM)ZE®E 2 VN CTSEHE L 7=, W RSt
EHERA L, T, Ry T 7LD HT- I REHE
BUEE MR LT DTk 8% TRV 22 & 720,

Ir(Il) SEROEZEREE L — M, KERBFICXLD
EECHIAE 2 A L 9, BARF IR CIE L,
Z D%, R A B S TICKIE STM fIcBE)
L. STM GHAIZ =M L7z, StkE LT, JRF L~ T
W (BT 7 A8 >50 nm) « HEIC L7z Au(11l) &
Cu(11)Fm 2 L7z, Au(l1)Fim L Cix, (i) &%
I3 B AR UBLAIEC S — kot B I & kL 7z
(1.4 nmx1.4 nm E#), & Z A2, Cu(111)Fm Tk, %
B le, —RLF VAP —%FR LTz, —ARDUA
YT, B0 27T 1.3 nmx1.3 nm J&EH ThD
B LTz, Cu(l1l) BIcksE LB, Ro ko

OATHEEAN BAREBEZEZER

*E-mail: toyoyamada@faculty.chiba-u.jp

\Ir O3¥ 0%
< B L¢l- '.'.':"I-'a 'JLA
Fig. 1. V¥ - VP2 B4 8 EER LIRS L7z Ir(I)$H
RO TFHEET VK, 17.84 Debye DE R Z A R—
e+ 5,

RTMERBEYA RN—NVERTDH, LL, GFBRE
PERCC 2 LA LS U7 BR, N A R—L 3 AE L
TEZOND, INBEERY HAE A R—Z5]
THELNDLOITLT, T/ UAFT—DRELE
Ex b, sEEWRET D,

X W

1) H. Chen, T. K. Yamada, W. Wulfhekel, et al.: Phys. Rev.
B 103, 085423 (2021).

2) E. Inami, T. K. Yamada, et al.: J. Phys. Chem. C
124,3621 (2020).

3) N. K. M. Nazriqg, P. Krueger, and T. K. Yamada: J.
Phys. Chem. Lett. 11, 1753 (2020).

4) R. Nemoto, T. K. Yamada, et al.: J. Phys. Chem. C
123,18939 (2019).

5) Karatsu et al.: Inorg. Chem. 52, 12338 (2013).

6) Y. Goto, T. K. Yamada, et al.: Appl. Surf. Sci. 542,
148642 (2021).

7) T. Yamaguchi, T. K. Yamada, et al.: Rev. Sci. Instrum. 90,
063701 (2019).

8) T. K. Yamada, et al.: Anal. Chem. 90, 8954 (2018).
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On-surface synthesis of two-dimensional molecular film and transition metal adsorption

(OShingo Kanazawa?, Yasunari Kimoto?, Keisuke Fukutani?, Satoshi Kera?, Toyo Kazu Yamada®*

IChiba University, 2Institute for Molecular Science

REGHIEC KD H7e@mnHEREIE LT, &4
BENRELD LTI 72T ) URURH D, FlA
E LT, EWE TR DI NS TR R T X
2,

AW CH 2 1%, BREERREOHESBRHA LIk
W, TBB 431 (1,3,5-tris(4-bromofenyl)benzene) %
Ullmann Coupling S, “ktts 1 2F+ 52 & %
HiE T, IBIZ, 7R THICEBRESERBa VL Co &
WE L. DTHT&OREZHER LI,

Ullmann JJis % Fig.1l T3 2, e 7o & &b &
THEDTERIBMAE LTHWS (BRIREE), 54
Kl ECOMBUC L 0 e 7o mBn BB L. A
FRILENC-C HEaEHHL, AU ~—fkahd (#Ik
f&), Ullmann & T, sARE & RO T
C-metal-C & OHHIRELHFET D, M2,

IR KO0 7 « RS, B offex A
T HAEE N U RVBEMBI(STM)E AW CHRIE L7, &
TR T BRSO E T4 L E(UPS) & AR b o RV
HE(STS) & AWV CHllE L 7=,

FA & L CL Au(001), Au(111), Cu(111)Fam & FH v 7=,
FME, BEEZE T T Art sputter (0.8 kV) & anneal
(880 K) ¥ 7 M X IFHL L, i+ LUV T

72FKH (77 AW 100 nm YL R) &5 7, EHEEZ=
RIZREF LoD, TBB &3 & HZEH# (1X10%Pa, %
OIFEE #9400 K) LRI AE L=,

Au FH TIHEBIIE (~420 K) THARREL I o725y
TR Z R LT, BT 2K ORI IX, HAFE
(46%). NAKEGL%)., LAFBER) TH =, —H.
Cu(111) ETiZiBhnimadE L ¢, Rk E ZEx 50
DTk R LTz, MR DR T OEIA X, A
T (36%). ~NAT(39%). & DL ATE(25%) Tdh -7,

Cu MR TBB # Wi L 7= TD,UPSIXPS HIE
I, BRI LA R Lz, Los L, BT RRET AR v
MIfEREINT, BTORGHAMEEZ R LTz, BIfE, %
OB L 72235 TBB 43 1 A-#EFER A 1T 41 DO
PEA E21T-> TV 5, BRI 5,

F7- . EBBAERE Co %k K17 ~EBTHEEE 870V,
flux 4 nA, 120 s) THI 02 ML 7875 L72B8, 7 7 A Z —(%
R TE N, BT L OREEIREATH -7,

B N
1) Bjork et al., Am. Chem. Soc. 135 (2013) 5768-5775.
2) Chenetal., J. Phys. Chem. C. 118 (2014) 6820-6830.

N — ne
i S
& =y / S Au
NS
Initial State iy \ u
QE ______ \‘
Intermediate State NN C-C bonding
B * ” v [y 2 v
L Hgh G R W N N
- ¢ - od hngh O -
Oala® » Oea® NG e
halogen metal Final State
atom atom

Fig. 1. 4. 4

RO fec ETBB A FOFENENODREDZ RN X —X A ¥ T T A,

*E-mail:

OATHEEAN BAREBEZEZER

toyoyamada@faculty.

chiba-u.jp
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STM EABFHRICKHIERRERERRA L TOLRELEMDOER

Oy o1, ARA FFEL, E i, JiT B2 MR Al RaI AR
fR R B, im SRt

LTHER,

2RIBTHHERY:, 3 LN AL,

O FRIERRT

STM and UPS study of on-surface constructed host-guest complexes
OFumi Nishino?, Ryohei Nemoto?, Chi-Hsien Wang?, Masaki Horie?, Takuya Hosokai?, Yuri Hasegawa®*,
Satoshi Kera*, and Toyo Kazu Yamada®*

!Chiba Univ., 2Taiwan Tsing Hua Univ., 3AIST, *IMS

HEIED X A ¢ L HiliA SRS E5 L 9C, AT
DRANGF LT A FERRESEL LT, 5F
~AVEERTE D, DTy UiE, WIREILY
AR COEMEBGENED DN TE =, 7L I T
X, [ferrocenylmethyl(methy)-ammonium]* (PFe)~
(Fc-ammonium )% 7° A k43F. dibenzo[18] crown-6
ether Z 7R A My & LI-@lBALEM T, BT L D
SMNEBRIBICE DR S I, -~ UMBHTRY 5 5%
ZENFEFEINTE, D

AW CH 2 1%, BEAEME . BEEZEREICT
BHEBERER L TARKR L, FE2AE, ORME
R ORRMEC L 0 File 7oy~ v REEDR I T =
LE, QMRS 2RI 2 2 & THAIES >+
TV UEREBRTELE, 02 @ANRET NS, B
BHZE - KR - EA b U ROVBEMEE(STM)IC & 5 F222 [
mofEReRle L | BMEEZE - FiE - LE L (UPS)
WX AEREFA LV, Cu(11l) RicBE L7 4,4,
5,5’-tetrabromodibenzo[18] crown-6 ether (Br-CR) (7 X 4)
BHI -~ 29 Fc-ammonium MWk 54k & B IRREA
kxR T,

ARFFECHEA L 72 Fe-ammonium 1%, — %72 7 =
By FLIERERD, Y 7 2 uk IR THZEIC
L7772 CHAEST S, L, Fe-ammonium i & 95
Z & T, K380 K TH-ESIHTE 72, Fc-ammonium H
Z CUlI)ICHE LT7cls, 7=tk oot idH o
\ZH70 D 2 &% STM BBIZ LV sl LT,

Br-CR F&(Z, FEAHEE=IE T 0.1 monolayer (ML)
Fc-ammonium i %2 7855 L 7= & 2 A(1X10° Pa), 35D
BERN 5722 s THRREER(K & & 1.5X 2.0 nm) Z g
L7z, AT 7zt ro—iia STM Bl okt
WG, 1 OOERN 155+ Th DRI RS

OATHEEAN BAREBEZEZER

*E-mail: toyoyamada@faculty.chiba-u.jp

.

PR PO )

3N ~)))"Host molecule
Substrate : Cu(111)"~ )’
Fig. 1. Bt ETORR b-F 2 R 3106 7 5 el 4t
AmoET IV

Do KFEZRFIT, s THRMEERD Br-CR & 1120~ T
WELTWEZETHD, 2FE0, s TRERT
Fc-ammonium ¥iiX Br-CRIZ 7 v &N TE Y | w#E
{EEWE TR LT D ATREME S R T & 72,

—75. 0.3 monolayer (ML) Fc-ammonium 5 % 775 L
LA 5 ODESNGIR D x THRIEER (K& &
0.9X 1.4 nm) & s L7z,

Fc-ammonium 238 O35 Tl x T, BT T
s TRINHER CTE 5 Z &5, Fe-ammonium HE By
FHEOMEEAIZLY, sFBBIOW s FHSFIE, X
FTRIZRICE L LT EnEBE BN,

4tk STM BFZETIX, STM &8+ 2 W TH Y 7~
BIE KON L WA EE L ZRRET 5,

B/ N
1) C.-H. Wang, et al., Chem. Sci., 12, 3871 (2021).
2) R. Nemoto et al., J. Phys. Chem. C. 123, 18939 (2019).

3) R. Nemoto et al., #ifii & FL% 63, 465 (2020).
4) M. Ormaza et al., J. Phys. Chem. Lett. 6, 395 (2015).
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EERFZBBTFEMGICEILHERI SR I —DEERE

OARME HEM, A =5, Lon A%
PRUR TR (Lo AR T

Direct observation of alloy cluster by STEM

OYuji Akada, Takane Imaoka and Kimihisa Yamamoto *

Laboratory for Chemistry and Life Science, Tokyo Institute of Technology

1. LI

BRI TAZ =T, SV EBRSOERT R LR
IROMEEARBLL . mREEA R & L C oIS A HIfT
ENTWD, /7 7AX—DOHTH, EHOL& R
R GLEIEEs 7 A X —1%, FRRNME %R
B4 22 ERMREND OO, ZOAMK - Hr o
LIXMAEDLEDLEND, 72 ERIREN &
SNTVDEIFFERRY, £DTeD, 6@V TALZ—
OMEEHSMNIT D7D OP 7 2 EBR FIERMET
HD,

o2 X1y fE e o A AR % R BB 7 BE N8R
(Scanning Transmission Electron Microscope, STEM)
ERWZA® Y T AL —Pt, OV T KA LEHREEIE
IR LTS Y, ABFZETIE, R4 fiFRe STEM 8142
B4y TAL IR LUTCERL, & OWEBHENTNO
BEr 7 AL —OWEEZRETZE2ANE L TY
R

2. ZEBRFX

T — 7 7T XA~ K&V (Arc Plasma Deposition
method, APD V£) ZMHW\WT, /7 7= F /"y ¥ —
(Graphene Nano Powder, GNP) #H{& i HAYD 4@ R+
T7RE ST, APD IBIC L ZFEHERTIX, #H0&
BFEAFRFCAESEDZENTRERTHD, HHWW5H
M DE®7 T AF =L IR LICT ¥ DIAERKRT D
ZENTED,

APD JEIZ LY fERE L7 3UBHT LT SR 4 fifhE
STEM Bl 4 FEfi L. G&7 7 A X —O#)EZ iR L
7o HRE L7z STEM I, Hif§ALPR Y 7 K Imaged %
ERWTHIT L, 547 7 A% —0 STEM BOfFENT T
B LT,

OATHEEAN BAREBEZEZER

*E-mail: yamamoto.k.at@m.titech.ac.jp

. R . .
Fig. 1. a) ADF-STEM image of Au-Ru alloy cluster
deposited on GNP. b) Analyzed ADF-STEM image. Yellow
circles show Au atoms and Orange circles show Ru atoms.

3. MR -BFH

—fl& LT, Au & Ru Z[RIFFIZ 655 S w7z iha k)
L. JRF5fifHe STEM BLEE O R % 7~ 97 (Fig. 1. a),
ADF-STEM B Tl JR 7 &5 Z DK X 7o u T EHE
DEL D720, AUJRT(Z = 79)1% RuJE1(Z = 44)12
FENTHENEL 25, 202 THEOBEE OE % )
M U7 Big it FIE A MRS 52 LT, BB T2k
O ET D Z LT Lz,

BEE OB WEFIH LZEBEITIC LD | Au i1 &
Rufi DLk~ v B ZIZEN L7 (Fig. 2. b), v
B 7B G AU & RUBRTFIES D & o TV DHEk
FHRBEINT,

LLEX Y, APD EIC X B EHERL & 5/ i fig
STEM IZ L2 EEBIEN, &7 T AX =T D8
TR FERTIEL L THEMTHDL Z LIRS,

X M

1) T. Imaoka et al.: Chem. Commun. 55, 4753 (2019).
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SaFxVRAEVEE - #MEZAVIILFILE TIO, RaiE &R

O=#E T Y, ThE 52 AmbaDatt Pant 2, B3T3, kigikib 2t wlaiEs o

ESUBIE KRS /3 3 SRR 4 —,

ALK AR B E 2 LA SR JEHE,

SR Y T F =T K N—H A R,

2 18 T RV — R AR O R,
® AL K AR R e

Structural analysis of defect structure in rutile TiO; by pSR method

OHiroko Ariga-Miwa"", Koichiro Shimomura?, Amba Datt Pant?, Eiko Torikai®, Kanetada Nagamine®*,
and Kiyotaka Asakura’

The University of Electro-Communications, “High Energy Accelerator Research Organization, *University of Yamanashi,
“University of California, °Institute for Catalysis, Hokkaido University

SRPBLINER O R G, & DL R o
ERELSEZDZENRMONTWDH, KIaE)E #k
BRIV OBEEEZH LT 2 ERES Ttk
V. TiOp it e L TIAS Vet KiED
BACLVRIERZEbSE oD 2 Mo T
WDIR, RIL Y E O RMEREEIZ 0 TO W ERS A3
%W, —J, Satrarue—T7L L TCHWEI oA
A RHRAERAEE (USR)EIE, W TR DRGSR AR
RKRFBOFEREEZARDLG N FIETH D, Akl
Ti, BT L7ZHE rutile 7 TiO, 122V T, uSR il
TE HIEFERMENIZEE(L LT KFE O & & 1R RE
BT AN E LT,

FHRTF (VT RNNTHDI 2412, EI a4y
WHEAI A WNRH D, SRV picidEER
RS R DD, L, WSKFEORWENE L
BHIpEDHZETHD. WIHAZBRAET 2 N ER
CEMERD, £z, BREIIZTD U9 THDZ LITH
KT 5.9 AL, WAMENROMKERRO 7 1 —
TELTRDEI R THD., ZHIT U DAL M 12
DERE—AL NEFFODTHD. INHORSE
ENUT=HEFIED, SEHAVWZ USRIETH 5.

Fk 2% 1% PSR L% AV CE T L7 rutile B Tio, @ bulk
DRIEH, EDOX BRI ENDEHF L. ZhE
TIZ, MRS & MR & P o BB O &0 T To pSR
HIE D BBREEWFER NS G D, Z 2 ClEEa kg
TO USR PWENSELNFEREZHET D, Fig. 11
BILRMHK T TN A1 & L= O ruile &L TiO, 7>
513572 PSR A7 ML &R, TiO, #3855 =
& T UBEERMEDFERNICELD ZERMLN TN D.

OATHEEAN BAREBEZEZER

*E-mail:  h-miwa@uec.ac.j

%@ ey

Asymmetry / %
N
N

0 2 4 6 81012140 2 4 6 8 10 12 14
Time / us

Time / us

Fig. 1. Zero field uSR spectrum of (a) stoichiometric and
(b) reduced rutile TiO, at 15 K with error bar. Blue lines are
fitting curve. (c) Structure model of muon stabilized site.

BT HIET, IRV, £7o. REIRD 8
B SNtz BILATOASLY MLV ERBEBREBREE T

T4 T 4T LA a2t ORERYA b
(21X 0.22 mT OWNERES BFAET H 2 L binoiz.

ZHIEFEOREZ ENL AP & U TIFET DKFEO
AECHETHDL EEZLND. BB DB S
TEBILHED AT MANSIE, KEOKEAE L a
T DA OMAEEREZBE LT 4 v T 4TI
X0, S aF U NIKEND 17 A DHHBEOY A N TX
FELLTWBZERNbhotz. 2FD, I 243K
BORNLIKREZEZ BND Z ENBFig. 1T R Lz Xk
5 IRERFERIAICKEN 2 DL ENT HENTEAE LG
LT EEAHLE.
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—a—IRY FID—=ORTFUIwIIIZEK D AulLisPOs REAETD
R beZShiZHT

Ok FER ", 2k

e 2, FA

VHUR R TR ERY, 2 BESE BT &

B, PR R

FER, * 5 F R SE T

Analyses of defects behavior near the interfaces of Au/LizPO4 using
neural network potential

OKaoji Shimizu'", Yasunobu Ando?, Emi Minamitani®, and Satoshi Watanabe'

'"The University of Tokyo, *National Institute of Advanced Industrial Science and Technology,
3Institute for Molecular Science

1. [FC®HIC

BAEME CTHD LisPOs & Au (F721X Ni) & Li
THEEA T HE RIS 1 TR E A E U [1]& LT
ISFABRRET S TR Y | - FE AR S O ESe
Li A A4 V5403 OBMIEEEOBRICEETH 5,
Fer Tz avE T, BEENBEE (DFT) 12X 5 K&
R ARV — LG AE T L O R A O TR
FPETO Li A F 3O [2] 21772 > T& T2, &
D EEM 72 fEATICIE DFT FHEIC X 2 R EE7 /L O EHE
72 B NP EE L 72 53, HHEIA MO S HD
FREBRETNVERAND Z L FEbO CTHETH -T2,
VTR, BTEORE L EEOWSIA B TEX 5 FREL L
T, =2—INV Ry NU—7 ZHWERTFRIAT
¥y /L (NNP) MEBRIN[3]. LisPOs DA A AREE
RTENT 7 AEEEEELHETE D Z LRSS
NTWD4, 5], LA EAEFHIC, AWFFETIT NNP & H
WT AWLGPOs SR ERICKT DR FRIART v L&
PERR L. S50 LisPOs FUZ 31T 5 K288 Off T
{1577,

2. FHEAE

4 713% (Au-Li-P-O) @ NNP {ERKIZIE, Au & LisPO,
D)L 7 fEER LUV Au(111)/Li;PO, At & A v
7. £7. LisPOs DX & LT, Li 2291 - Li0 Ze4L +
ML z2nEngter —4 #{Elk L7z, £ LT,
BN IFR R CUERR U 7o bk & 7etiE D b Ak 7o tlis
ZHHLI6]. £ HICk LT DFT #tH &1/, =
ITHELNIE RV =L IOERE S LI NNP %
TER% L7=o NNP DO ATNZIE, KIRT OB PO R 1B 55

OAHEEN BAREAEEER

*E-mail: shimizu@cello.t.u-tokyo.ac.jp

ZRRR T A RFERE B2 E R L. Ay b7 BRI
9A L L7,

3. MERLEE

3 24164 #EE TR LT DFT 3HE 21TV, 2 H 0k
W7 —X %&b L2 4 6FFRBD NNP ZERK Lic, & Dhk
B, TANT—% (10%) OTFLX—LHOFHN
X925 THSEYPEFRIAZEIL 5.78 meV/atom 3B XN
114 meV/A &£ 7p 277,

WwIZ, VERE L7= NNP Z T, 5520 L+ (Au: 1200
JRF-. LisPOs: 4320 Jii -, # RS <1.6%) &L
Au(111)/LisPOs FHE TV TRIGEE 2T L=, =
ZTCIFET, LisPOs F Ok~ 2A0ETO Li K (Li
22l KSR LD) ZRELEE ZA, WTROKMEIZ
BOTHRELHZBIT DAEMRT FNLF =R A —3—
AR AT L 22 DA Sz, I, K
Bags FEEARAFIEIZ DWW CTIIE Lz & 2 A, KRIGEE DY
me& & HITRMaSH 720 DERT R —DHEMMA A6
iz, —hH T, RMGEENEONGETH KM mmE
FICHFE LT WEA NG bz, A#EE T, ki
DFERITXT 5D DFT FHREIC L DGR RICOVWTH
WETHTETH D,

AMWFZ21E JIST-CREST & JSPS ElAFZE: (20H05285,
20K 15013, 19H02544) OXFEEZITT-HLDTH D,

X W

1) I. Sugiyama et al.: APL Mater 5, 046105 (2017).

2) K. Shimizu et al.: Phys. Rev. Mater. 4, 015402 (2020).
3) J. Behler and M. Parrinello: Phys. Rev. Lett. 98, 146401
(2007).

4) W. Li et al.: J. Chem. Phys. 147, 214106 (2017).

5) S. Watanabe et al.: J. Phys. Energy 3, 012003 (2021).

6) K. Shimizu et al.: Phys. Rev. B 103, 094112 (2021).
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FMT S 7o —MIBITHAEABREFTFD STM SR L ZTDRER

O%F FE, & WE, )46 BEKRS, FE BFe], 1A foth, A% @K
RIR R BE TR TER A B R S
STM observation of rectangular-like lattices on cleaved graphene and its origin
OJunhuan Li", Shaoxian Li, Kentaro Kawai, Kouji Inagaki, Kazuya Yamamura, and Kenta Arima

Department of Precision Engineering, Graduate school of Engineering, Osaka University

777 = HRORPTRIGIC KT DR R E IREIEL, TEOWICB W TEHEERER 2R, Frix, AR
ko R OVEREE(Scanning tunneling microscopy: STM)IZ X ¥, 777 77 7 A K (Highly Oriented Pyrolytic Graphite: HOPG)
LFICRLTERIBE S 7 7 =0 o — b EBIE L, RHBROEMEZROEofma ik L7z (Fig. 1),

Fig. 1(a)iZ3R VT, =HEHO R 2R AL S 3
FAES 2 2 LW 3insk, £9, THIO HOPG %Kik L
I21%, “Bernalstacking”® L CEL<<EbhD, ZAF
DOFESEY 2Rl L= (Fig. 1(0)Z M), Wi, HE
777 =y v— FHOEET ) TIZBNT, 33
D o, ZROARSIN R S (Fig. 1(c)
BI), T BICIZT, Fig 1d) TR EH RO
BESEYINFET D Z L2 R L[], #®EIC D.
Pandey & [2]i3, AHELZR TR Z ROl il 51 2 e fk 27
T77xzr ETHELTHDN, EABKETFORES
7 Fig. 1(d) & 13872 %, % =T, Fig. 1(d) Tt 48k
BEORPFUZHOWT, B EZ B R aw
Iz, ELTC, T—AF =T HOT » Uh%HH LTz
777 xrF 7 VRUNRED ) R IR E RO
AT, Fig. 1(d) & BELOAGE 720 m B TER S 155
ZLERHLE (Fig2) [1].

Fig. 1. (a) STM image of cleaved graphene sheet on HOPG. (b) X ik
Triangular lattice. (c) Rhombus lattice. (d) Rectangular lattice.
1) J. Li et al.: Phys. Rev. B 103 245433 (2021).

All images were taken at a sample bias of -50 mV.
2) D. Pandey et al.: Surf. Sci. 602 1607 (2008).

IR |, 1

10A

Fig. 2. (a) Schematic of a graphene nanoribbon for simulations. (b) Simulated STM images at different widths.

*E-mail: j-li@pm.prec.eng.osaka-u.ac.jp
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Local Effect of V13 X V13 Reconstruction on Single-layer FeSe/ SrTiO3

W. Si, T. Tanaka, S. Ichinokura, and T. Hirahara
Dept. of Phys., Tokyo Tech

Monolayer iron selenide (ML FeSe) on strontium titanate (SrTiO3, STO) is a superconductor with
Tc over 60K [1], in which the STO substrate is said to play an important role in the high-T.
superconductivity. According to our previous research, the superconducting gap size as well as the
doping level of ML FeSe changed by employing different STO surface superstructures [2]. However,
it is still unclear how the electronic structure of ML FeSe is affected locally within the same STO
surface reconstruction. Since the reported STO surface periodicity is relatively large compared to
FeSe, it can be imagined that the STO atomic structure may locally influence the grown FeSe.

Thus, in the present study, we use low-temperature (5K) scanning tunneling
microscopy/spectroscopy (STM/STS) to measure the correlation between the surface structure and
the electronic state as well as the superconductivity of ML FeSe/ STO - V13 x v/13.

In the atomically resolved STM image such as the one shown in Fig. 1, we observed some local
characteristics that can be classified into the following three features:

1) 1 X1 only area that shows that the ML FeSe lying on the 1 X 1 STO. The lattice constant

of ML FeSe is stretched from the bulk value of 3.76A to 3.9A.

2) The ‘z’ patterns that arrange in V13 x V13 periods possibly induced by the surface

reconstruction of STO - V13 x /13.

3) The dumbbell-like patterns. They should correspond to Se or Fe vacancies at the surface [3,4].

We will discuss the details of each feature as well as the Vi3 X Vi3

corresponding STS spectra in the presentation.
1 X1
References:

1] Wang Qing-Yan et al., Chinese Phys. Lett. 29, 037402 (2012).
2] Tomoaki Tanaka et al., Phys. Rev. B 101, 205421 (2020). 'z’ pattern
3] Chong Liu et al., Phys. Rev. B 97, 024502 (2018). s

4] Huimin Zhang ef al., Comm. Phys. 3, 75 (2020).

dumbbell defects

-

Fig. I STM image of ML FeSe/STO - /13 x 1/13.
7.5 X 7.5 nm?, set point: 50mV, 100pA.

[
[
[
[

©The Japan Society of Vacuum and Surface Science -1Cp12S-
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FHRAVREFE-RTHEDORIH L6

Oz WL >
VLIRS BRI TR £ O L — BRI 8 — R TR e R o 4 —

Creation and function of new two-dimensional materials of boron

(OTakahiro Kondo" %"

"University of Tsukuba, Materials Research Center for Element Strategy, Tokyo Institute of Technology

1. [FLC®IZ

R R EREROTRIT TIRTUVE TR & TR ERE
ﬁ(%ﬁ)%mﬁ_&ﬂﬂgnfw . DB
TN THRNMZK W E W) BAFNRTE L —HT, £<
DE72 2 PEFBLO fREME D & D RE I bk e D
REHLTED, ZNETICHGmAAEZEICLT, &Y
ROHDZIRITME (Rr 7 =), KFEHGRe 7 7
V), bR U F, BbAR TR, VAR UERRENRE
TERETRT I ERFEINTND D, T’xlTIND
®9%Tm77/® HThHHRULKEY— R D&
WifbAR R — b V2RI S8, LTI TE,

AFHTIE, TNETORRE FEDERELHET D,

R ALAFE Y — b ORFHEEZ K 1a 27T, & 71k
KRFITHRUREDAIL, KEPEICHELTRBY, R
PBETTAIEEE Y, SESMRIRE TR TR T B HERE 59,
B o — DM D, T [E R kR RE 50,
KICEERZ L OB Fx DFEBRIC K DT 2L e L
THLNERS>TWA, R, FA Az B
DI T BR IR O TR & A 2 73 Al A b
Bt LTHEDITHD Z 0D, R ARKISIC/T 5
Ao DLHESNTVD, BREFETIE Na % Li
R K A A BEBMOENT-T ) — Nl EICHD Z L
B LiFavr— s CEmtkiekEEM R e D 2 L
B @RI I v x—LprZ 19 7T EBHNO®
PH—=L B R ERTHEENATWS, SbIC
57 BERARUFERY P =T DKFBILTRERa T h L
)BT A CENERTE B L) BT Y
RFOEBRMFZE), FLOA N AT v TR bkE
BRI OBRARER 20 N shTnD

bR 7 F > — F Ok i E 2 X 1b 12T, B

OAHEEN BAREEZE

*E-mail: takahiro@ims.tsukuba.ac.jp

Z2 CITBEE 2D, @\ W EVEMEEE 2208V K B TR
P D EEORREENRD S & FMEN TV AHMETH
%o FexlTEERETER L ZmEms v Fz
HEET 5 Z & TERICRTI L Y, BEOEN TV
R o TR D E e & O EHRET D,

KK At
gl
(‘*[‘{*l ¢ T

Z( i
-B,;:mmx
|| mém%m%» 3| % eaddf8LEL,

+—» X

X1 HmUfbAkFEI—b (a) WA TES—F (b)
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e P 9 o @
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1) T. Kondo: Sci. Technol. Adv. Mater. 18, 780 (2017).

2) H. Nishino, et al.: J. Am. Chem. Soc. 139, 13761 (2017).
3) H. Kusaka, et al.: submitted.

4) S. Tto, et al.: Chem. Lett. 49, 789 (2020).

5) R. Kawamura, et al.: Nat. Commun. 10, 4880 (2019).

6) UTHERIGL, ‘EPHER: - Fi & HZE 63,352 (2020).
7) S. Tominaka, et al.: Chem 6, 406 (2020).

8) A. Fujino, et al.: ACS Omega 4, 14100 (2019).

9) A. Fujino, et al.: PCCP 23, 7724 (2021).

10) K. I. M. Rojas, et al.: Commun. Mater. 2, 81 (2021).
11) S. Gao, et al.: J. Mate. Chem. A 8, 18856 (2020).

12) A. Saad, et al.: Appl. Catal. B 298, 120529 (2021).

13) M. Makaremi, et al.: Mate. Ene. 8, 22 (2018).

14) P. Xiang, et al.: ACS Appl. Mater. Int. 11, 8115 (2019).
15) L. Chen, et al.: PCCP. 20, 30304 (2018).

16) Y. An, et al.: Phys. Rev. Appl. 11, 064031 (2019).

17) R. L. Kumawat, et al.: JPC C 124, 27194 (2020).
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Surface Analysis/Applied Surface Science/Evaluation Technique(ASS)

[1Da01-05] ASS

Chair:Toshihiro Kondo(Ochanomizu University)
Wed. Nov 3, 2021 9:00 AM - 10:30 AM Room D (Kotohira)

[1Da01]

Evaluation of sensitivity enhancement of biological phospholipids
using carbolic acid matrix in Bi-cluster SIMS

*Rie Shishido', Hideyuki Magara’, Tomoyuki Akutagawa' (1. Institute of Multidisciplinary
Research for Advanced Materials, Tohoku University)

9:00 AM - 9:15 AM

[1Da02R] Composition and structural analysis of solution samples by Cryo-TOF-

[1Da03]

[1Da04]

[1Da05]

SIMS/SEM

*Tsubasa Yabuchi', Masashi Oguri', Dan Aoki?, Kazuhiko Fukushima®? (1. R&D - Analytical
Science Research, Kao Corporation, 2. Graduate School of Bioagricultural Sciences, Nagoya
University)

9:15 AM - 9:30 AM

Development of a CNT tip for internal chromosome measurement by
3D-AFM

*Keigo Teramae’, Keisuke Miyazawa'?, Ryohei Kojima', Kaori Hirahara®, Shin-Ichi Horike*,
Takeshi Fukuma'? (1. Graduate School of Natural Science and Technology, Kanazawa
University, 2. WPI-NanoLSI, Kanazawa University, 3. Graduate School of Engineering, Osaka
University, 4. Research Center for Experimental Modeling of Human Disease, Kanazawa
University)

9:30 AM - 9:45 AM

Local electrochemical measurement of all-solid-state batteries using
c-AFM

*Yasushi Maeda', Mitsunori Kitta ', Kentaro Kuratani' (1. AIST)

9:45 AM - 10:00 AM

Development of Nanoscale Electrochemical Imaging tool using
Nanopipette

*Yasufumi Takahashi’ (1. Nano Life Science Institude, Kanazawa University)

10:00 AM - 10:30 AM
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Evaluation of sensitivity enhancement of biological phospholipids using carbolic acid matrix
in Bi-cluster SIMS

ORie Shishido?, Hideyuki Magara* and Tomoyuki Akutagawa®

nstitute of Multidisciplinary Research for Advanced Materials, Tohoku University

1. [FL&IZ

TOF-SIMS (%, FKAFAET DA T O F A
DI BT OAilEwE m2E Mo fFREICESE T2 &
DTEDLNMTETHD, LLaens, BREOKE
WEHES T ORMEE K T T 2 Ech o, A ¥
7 M A ORETORBITIRETH H5508L0,
Matrix enhanced SIMS k1%, BRI FIlc~ Y v 7 X
BIRASEDZ LT, MHUEE 2 m LS8 2 RiLERE
TH D 1), IrHFETIX, ZOFIEIZ MALDI HO~ R >
T APHNBND OB/ TETWD, K
72 TlL, TOF-SIMS D=0 DH L~ b v 7 A%
RTHIEHBAMNE LT, BHEO VAR B~ b
Vw7 2% R0z, U URRE ORI T 2 o8
FHmE4T - 72,

2. REAE

U UJEE & LT DPPC (CaoHsoNOgP, 734.0 g/mol) I
X OV DSPC (CusHgsNOgP, 790.1 g/mol) 238 E L, /LR
:/E&ﬁ\“’? FU w27 R L L/chi:/g&ﬁ\‘(CGHngL 192.1
g/mol)is L OV =2 = MEE(CeHeOs, 174.1 g/mol)z H VY
T2 DT, —fRAI72 MALDI = hU v 7 ZDOED
Td 5 DHB(C/Hs04, 154.1 g/mol) & B IBME & LTz, £
JVEEIN B 72 B IRAERTR(1:10, 1:100, 1:1000)Z FRALL .
Si Bt I T, A a— MECKYRELT,

TOF-SIMS Z3#7 Cld, MNEEFEE 25 kV @ Biz* & —I&
AFUFEE L TERIRL, 20 R—X &, 51X10"
ions/cm? & L 7=,

3. RERIER

Fig. 1%, ~ MU v 7 ZRUIN DSPC B LT, Hie
5 3FH~ M) v ZAEREG LIERABORENOHE S

OATHEEAN BAREBEZEZER

*E-mail:  rie.shishido.b7@tohoku.ac.jp

NTEEHEEAXTZ ML ThDH, miz 7906 38 X miz
1580.2 D &—27 %, DSPC DA 27 " AT BIKR
FO_®EENT v N AINTA A AL LT a1 &l
T&E5, TNENDTA F 2 DY T FIVERE % g
LCHDE 7 U BRRINGRECle b @\ WMEAE B,
RESHEEF L el LT, [M + H] T 400 £, [2M + H]*
C 500 FRPE DR EEh M Ht-, —J7C, DHB
WIERELD & 7 F ABREE 13 IR WS R & 7 o7,
ARERTIE, AV Z 7 MMAUVBIOT7IT 7 A A
FrDTRAAVINERE 2 N v 7 AOTIRE L O
BR b2 Cilam 2179

z ] ‘[M + H]" e — Pristine DSPC +
5 10°% [2M +H]* F
8 10" (”m% 706) (m/z 1580.2) [
2 107 i o g
g e ..
= 108 m%+m+ DSPC +DHB [
a] IM+H]FF
e e M
TV i S " A L
1 I ‘ ' A .F.“%l‘
10°] IM‘+ HJ* DSPC + Aconitic acid [
10°] l uNTrHP L
ZIMW M My A Ak | :
10 : Ly w\-\-ul s '.‘_W.M
o] IMFHF  DSPC + Citric acid
10%] J NKQM+HF
By, T T Y YOO | R
10+
1000 1500
m/z

Fig.l ~ ~VU w7 2K DSPC,DSPC + DHB,DSCP
+ 7a=vy Mg IO DSPC + 7 = UERRENE H O
BEART FL

X HR
1) A. Delcorte, and B. J. Garrison. J. Phys. Chem. B. 107,
2297 (2003).
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Cryo-TOF-SIMS/SEM IZ & 2B &RAF O - &R
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Composition and structural analysis of solution samples by Cryo-TOF-SIMS/SEM

OTsubasa Yabuchi®*, Masashi Oguri®, Dan Aoki? and Kazuhiko Fukushima?

IR&D - Analytical Science Research, Kao Corporation, 2Graduate School of Bioagricultural Sciences, Nagoya University

1. LI

AR TR T 77 ) v 7 T EO R
iclE, EEOBRS NS SNER I EZL< H
% o 5T DA O HCELA FIEIZ L0 RIRNIC
IRPAIERE TR S TR D . Z O/ & L,
OBSREREICE b > T\ 5, RS A EPHEZ S
Hfr & LTiL, Cryo-SEM BNEZITH S, —FH T, &
D & 5 T2 G KGR D RSy A & o - D Hidff & LT
TOF-SIMS DOHBHEIME Vi ERH D08, Z OFATHEMEK
CTIERRM 22 S T M OB T L < | IR 1o
RLUTHRD DA ESI LIS TR, 22T
Cryo-SEM & Cryo-TOF-SIMS % #l » & b ¥ 7=
Cryo-TOF-SIMS/SEM |27 H L7z, ZOHMIE, ZivE
TAMEOHRICHER S TR Y | i &y nfhiz
O LALLM ERIL WD 2, ZoHIZ2E
WAREHTIE T 2 2 L TEIIE, IR ORI &
CHARRDOBIMRZ AR T2 Z E N TE, IR OMHE
DI ORI BN 5 L W T 5, ARAFFETIL,
Cryo-TOF-SIMS/SEM @ & 7 /L Z28k Al ~ D )5 & K it
L7,

2. EE

ETNVFRANL, FREEFTHDL N =y ) —
T IVENBE= ATV 4 i (U7 R = Lk
)T b T = DK R ANE T D v X F A
Y7 m e, MEREEORINK S AEE L., B TIED
HEWVMNZE DT N7 =V OMKSEEN RS 2 T
WEE B Lz, 2D OREHITRIAZE 35 CAsfks
L7z#%. VRS b—ATWiEEER LT,

EEITA T RRFRPRAEGEFHERICSH D
Cryo-TOF-SIMS/SEM % /] \» | Cryo-TOF-SIMS |
Cryo-SEM DJIETHIE L7z, Cryo-TOF-SIMS 3N
JE22 KV D AUt % —kA A & L TRI-130°CTRIE L.

OATHEEAN BAREBEZEZER

*E-mail: yabuchi.tsubasa@kao.com

Cryo-SEM (-80°C T 20 43 H-£Ef%12-120°C THIE L 72,
3. WREEE

FFIVFMRHAN A RE L2 #E 5. Cryo-SEM (k- T
BRIk oSN BIE S, Cryo-TOF-SIMS (2 Xk~ T, #
DOREEICE R OO MEMAEERS LADbELZ L
WA L72(Fig. 1), S 51T, FEANCAENT 95 &, ik
FEFNTHLT F T2 LDTAFABEOHPE SDE
W, ZEIGHNRL L EBHENERY, T T
=NV OREIC L o THEERA~OFENRR D L%
R LT, Flo. T NI = VONKSREN R D E
FTIOVFRA) & LS5 2 & T K RS S At
FEHITIX, BFEOT VT = VRNRSVITFURA YT
2 EANLESIMEICE ENLTND T ENGNnD ., M
KO PRI SOV T LWRRZ ST 2 &N
T& 7z, U EORER LY | Cryo-TOF-SIMS/SEM [FiAK
DRARL - FEERNT 21T O OICIEE AR TE L2V
2D T NI,

&1 $R (Cryo-SEM)
B DR - SRR AT

2

553 &R (Cryo-TOF-SIMS)

BT (REWE)
FNLEFUBAVTOEL

NILEFURBAYTOE L

TS
DSTANTY m/z 664-670
m/z 257

Fig. 1. Cryo-TOF-SIMS/SEM (2 X % &7 /L e8| ORARL
HESE AT DS F

X M

1) T.L.Colliver et al.: Anal. Chem. 69, 2225 (1997).
2) K. Kuroda et al.: Surf. Interface Anal. 45, 215
(2013).
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3D-AFM IZ X 2 BEAHEHANDT=-ODHh—RUF/ Fa—TEHHDOREH

O=fal &5V, =i Ef Y2, LE sor Y, PR ERS, S5 - i W
LR ARRRERI AR, 2 A UK WRI-NanoLSI, @ RIEA SR T 470 R
SRIRKFHBT T LR AT > 5 —

Development of a CNT tip for internal chromosome measurement by 3D-AFM

OKeigo Teramae®”, Keisuke Miyazawal?, Ryohei Kojima!,Kaori Hirahara?,
Shin-Ichi Horike* and Takeshi Fukuma'-
Graduate School of Natural Science and Technology, Kanazawa University?,

WPI-NanoLSI, Kanazawa University?, Graduate School of Engineering, Osaka University?,
Research Center for Experimental Modeling of Human Disease, Kanazawa University*

3 WL T I BEMEE (3D-AFM) (X, AFM ¥EEH4 B S C© 3 otk & L, SEH= 2MAENER 10
3G T 5 & T, WEtoXKm - RE D 3 Wiy FEE 7/ A — L TH{ETE 5 Tk
Thbd, ZIVETORITHIR T, 3D-AFM ZH T, Jil1 « 531 L)L T 7 SRR 1 O /KT - $E8h oy 7 hid
DBISENER SN TEBY | SRITEESC A A EE 2 Ry BICERMNIEHIND Z LB EnTnd, £
DX REFOF T, AW - EFSTF T, ML - MilaEZ - Yetalhle EOEL O S D AR 72 A REENO 3 kot
NEREE OIS SND 2 LA SN TS, TNEERT L7200, ARRENTICIEEEYICEA
TEOMPETHES RO ZRE T a—TORBENRLETH D, TOD, RUIETIL, BIERE X 72 TIEOM
Bt HWT, RPIEOREME L 25 R87 0 — T ORREE1T> T\ D, Yefaffix, DNA & ¥ 27 BIZ L > TERk
SNAHELEK 30 nm BED 7 v~ F UHED 3 RTHIICIT Y B E R TS T\ D, 2 E TICE THMES
BT v — 7B A O TR ERORE &N OBIENMTON TE N, REILY v~ F URHEO M 2247
D BBREERLT DR A 7 = X DTSR TWRY, £ 2T, A2 TlE, 3D-AFM THAIKRD 3 kT
0 B A A LT e Is, =R ) Fa—7 (CNT) ZAVEZRET 0 — 7 OERTEEHENL L (K
la), AW TIE, BEFEMENTO~Y =2 L—¥ —#REZ M L, AFM ZREHENRIC CNT ZHY 715, CNT
(A L CNENT 5 2 & Toim A g L, B S5 .500 nm, EASK) 20 nm D97 1 — 7 AR L7 (14 1b),
T, BEKIE, B FOBRAMIETH D HeLa Mila o L, H 7 AFEKR EICEE Lz, fERLZRE7 17—
TEMBEALC, RBEOE LT+ —A0—7 (A7 hlifr) 2B L7 (Kle), Rlenb, 74 —A
J—71%, YeEfREmH S 500 nm E TOW S O CIREI 228 4~ L7z, Z® 500 nm % 1% CNT #Et o
FELIEFIEFSELLL, 202 b, D7 &b CNT SHEHIRAKONEIZIHA S, £ ONEIEHZ K L7/
DHDBIG TEIZAREMER W E B2 bID, BIfE, Fx X 3D-AFM EHI B 1T - Tl b | JetafkRimds L OIS
DIWIBOBBZHRI LT D, —FH T, ZHSMRRECHITFEICIIEEORMAKRINTEBY, BIEZ
OORBEIZEY A TS, AFETHITE 2AKREHT, a2 iz, Milagg - A rix 7 - il
7 I ZEICIEY . ERAEOREWERITEERD I ENRELLND, Ak, RElTo—T AW
3D-AFM FHHIAEMENF S EFICIGH Sav, ARREINE O~ 2EESCEIEL T Ay — LV CHEERS SN Z
LT, FBFOMEOEIBICEMRSIND Z ERMIfFIND,

20 L] L] L]
Chromosome

inside Chromosome
500 nm surface

"4 -

a \/%ﬁ 500 nm c

500 nmI CNT

Frequency shift [kHz]

0 200 400 600 800
Z position [nm]

y_

B 1: (@)4etafko 3D-AFM FHAIOMEZER, (b)AWF%E CIER L7 CNT Bt OB E T BME &, (©)(b)Z A
TYROE ECHAS L2 A 7 - i,

*E-mail:  keitera0831@stu.kanazawa-u.ac.jp

OATHEEAN BAREBEZEZER - 1Da03 -
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=R YN
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Local electrochemical measurement of all solid-state batteries using c-AFM

(OYasushi Maeda', Mitsunori Kitta' and Kentaro Kuratani'

"National Institute of Advanced Industrial Science and Technology

1. HRER

Li A AV BMOMEHTY — & L TEET 27— T
WEMTHIND L oo TnD, HlziE, b
IXAEARRA O IRPTBSEE 2 TR (RSB th O T
ATV, BB D EREWE O AR — e 5s %
AL L7z D, R B, PREH & B L ORIIC A
AT ABIEEZHINT S Z & TEFH=EOMRT 21T -
Too Fox . A T AEEE R
- MmEEEMICEHINT
X, RPTRY 722 B RS D fE o
A TELDOTIERNWNEE  NMC
Z7= (K1), ZHMRAHREICZR  |ps |
FUE, GBS L A
WEIZ LY | AFEAREM O R
Y 722 SR AR 5 SO D FRAT 73 7]
RRICe D EHIRF SN D,

7® e

X1 RprERi
FE O

2. KREFE

FRBHIIEMIE®E & LT LiNiisMn3Co13)02( LA T
NMC)., FEARELE & LT LiS-P,Ss (BLF LPS)., Ak
& LT Li-ln Z2Hv, L AKR L TERLE, Zo
FEEARIZEERITED 22, (ER L 72 Eelel %
Ar A A IV IS E ORI LA 1T 5 72,

HIEZERE X, Park Systems fHHdD NX10 # Hu 7z,
EEIIZ7a—T7 Ry 7 ARNICRBESINTEY, Ko
FUOMBRETZENEIN 0.1ppm LN THHo 7=, HIE
WIFEEES A VYE Fa— b FLA_A—%
PinPoint “&— K (Park Systems fLIEH DA 7 U v 7 =2
B 7 hE—K) 12T c-AFM IEZ# 1T o 72,

OATHEEAN BAREBEZEZER

*E-mail: y-maeda@aist.go.jp

3. RERHER

HEF~OFIEE % 2~2.5V (vs. Li-In) 2L EE L7z
EXICRBERNSBIE S L2, K 2 I IEMETTEH O AFM
B (M) ERIRFCENE LB & 2ord, X2
(b) TiE. FEIZ NMC/LPS St CTHREERTRABI ST
W5, —JFTNMC HRLFWNER LPS ECikiZE A LEE
TR S 3720, NMC IR EE TS IEEz Ak
DT, BEEF-NMC-LPS /67025 “H A TOAERIL
EROSHAELTZEEZOND,

£72. NMC W TIXIE & A & O CERITMR L
INARVA, —EBORLT- PRI FUZ IV T IREEIR DR
HEz (K1), Z DORESRIE, FE DS Tidk NMC
PR ORI b ERUL TR RIEMEY A b & 72 5 etk %
RIB LTV 5,

620 nm | ™ N 7.80 nA
{ 500 !
- ‘\h
375 - . ’ o, 0.00

X2 NMC 2EREMZED(a, )AFM 14, (b, d)ET
%, ENJINEEE 5V (vs. Li-In). 7 & 300nN,

X ®m

1) M. Otoyama et al., J. Phys. Chem. C 125 (2021) 2841.
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Development of Nanoscale Electrochemical Imaging tool using Nanopipette

OYasufumi Takahashi**

'Kanazawa University, 2JST PRESTO

1. [ZL®IZ

filde - MO SERRELE R D A T = X 5 a
9% 5 AT, MEHZMEM LIIRRE TR Z1T S
operando FHAIEAN DB NUILE SN TV D, TDOHFT
b, ZEHOMFEZ AT OBEXULAAHNEERICET D
BOSHRDEFISEZRAD T ENAETH Y, UG
DAN=ALZHES D5 XA THETH D,

2. EEVERILFv/LIEME

YT~ A v R — ) DOZERSiRRE T OERILFA
A=V T R D0, EERBRCE VAR
5 (SECCM) 272 7T A A— R =2 TICEAHET
MEPBHR L TXx7- "% SECCM TlE. BMRIR & B WBIm A
GRG0 mIEEDF ) Xy 2T a—T|C
AT, RKURE FICFEET oRBIEmICY T~ A 7
0 A — LD A= AT AROBRACFEE NV ETER L.
BRALFRHNEIT Y, ZOBIC, RED D OBFHISE
. BUNEREHESE N L CERET 5, By AT —
Ik e By bOMEERIEL, ERL
A A=V ST,

3. SECCM Z#RWI-EEMHE O

SECCM Tik, HBtERmICERIL TV KT 572
b, B SN ERULFEA A —D1E, REHKOIGE
DX E 72D, O, EMmE LiCo0, (LCO)
DY A 7 MAEER EO IR a— & bRk
WIS 7r0, & SOGHEDBfRZ SECMIZ L DA A—
I XD FHRT= %, SECCM IZ &k D EENLE L OVEE T
FHICERIIL . A 7 VRt B 5 28 b— R REIE
LT &85 E s 7r0, 72— b DY F Tk,
REOIEENEEE L TR TFLTREY . b— N
& A T OVER A LRI MERE L T B LRERIY VY Zr0,
a— b OV T TR BRI Zr0, MER S TH Y |

OAHEEN BAREAEEER

*E-mail: yasufumi@se.kanazawa-u.ac.jp

c) 180 s coated

© 200
120 pA
0 pA

12000 5-X-5um

6000 I
oMl

100 200 [ 100 200 0 100 200
Current/ pA Current/ pA

v \/

RS e e T T

Fig. 1. SECCM % H\ 7= ZrO, #78 LCO @
EBEXILFA A =TT

Zr0, DE SITER L7 BRI & A 7 VPRI =R
NELN- (K1), &5, SECOM T, mWERE
FET ORI FTREZ2 72D MBI T Li Yk A AL &
L7 OFUGHEDENEHIRICE B2 D 2 &N
ARETHY . S HICKFMETHA 7Y v I AL H
A MY —ZFT D & TR E A A—T L LT
REEL D2 LTk Lz 5,

4. BnHYylc

SECCM DBAFEIZ KV | BB E O RSP DE % 3
TRA ARV D I LT, REHEH
B TOLTARAE LT S E OO & B L TX 5 K
I \Z7p o7, BUE, SECCM & W ToRSRIASUER *' R0
TERUIRFRIETT © DT OEA B O R % 3 8D T I
D, INBHIZHOVWTHHHIRET L TETH D,
1.Takahashi, Y., et al., Nat Commun 2014, 5, 5450.
2.Inomata, H, et al., Chem Commun 2019, 55 (4), 545-548.
3.Kumatani, A., et al., Advanced Science 2019, 6 (10), 1900119.

(a) Non coated (b) 30 s coated

12000, 12000,

6000 6000

Counts

4. Takahashi, Y. , et al., Angewandte Chemie International Edition
2020, 59 (9), 3601-3608.

5. Takahashi, Y. , et al., Chem Commun 2020, 56 (65), 9324-9327.

6. Tsujiguchi, T. , et al., Acs Catal 2021, 11 (6), 3310-3318.
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Vacuum Science Technology(VST)

[1Ea01-05] VST

Chair:Junichiro Kamiya(Japan Atomic Energy Agency)
Wed. Nov 3, 2021 9:00 AM - 10:15 AM Room E (Naoshima)

[1Ea01] Pressure measurements of argon gas at the entrance and the exit of
micropipettes with various diameters
*Tomohide Takami', Naoki Kaneko', Kyo Shibuya’, Kazuho Miyashita’, Mizuki Ohta’, Shiro Seki’
(1. Kogakuin University)
9:00 AM - 9:15 AM
[1Ea02] Flow in the transition range and Knudsen minimum
*namio matsuda' (1. Tokyo Denki University)
9:15 AM - 9:30 AM
[1Ea03] Development of optical pressure standard
-evaluating pressure from refractive index and temperature-
*Yoshinori Takei', Hajime Yoshida®, Souichi Telada®, Youichi Bitou', Tokihiko Kobata® (1.
National Institute of Advanced Industrial Science and Technology (AIST))
9:30 AM - 10:00 AM
[1Ea05] Multiphysics simulations of rarefied gas flows using DSMC with quasi-
Nanbu scheme
*Kazuki Denpoh’ (1. Tokyo Electron Technology Solutions Ltd.)
10:00 AM - 10:15 AM
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Pressure measurements of argon gas at the entrance and the exit of micropipettes with
various diameters

OTomohide Takami'*, Naoki Kaneko?, Kyo Shibuya?, Kazuho Miyashita?, Mizuki Ohta?, and Shiro Seki®

Division of Liberal Arts, Kogakuin University, 2School of Advanced Engineering, Kogakuin University

1. IFLC®HIZ

BT A~ A 7 a e~y ML, Mla~DFWED
HEARA A UAREBMEE D 7 0 — 7 7 Ehkx 2 HiE T
HubohTng, D Zovwa 7 a Xy NOIEMER
Tk LT, SR CIT N 1 pm KT
BN EC 2, EBEMEE IS E DA O
&R D, — T, A 7 a Xy hDSE AL ) —
ViR EOWRIRICIR LIIREETE Ry MNIZZEREZ D
JC, e S AKIBOBRRKRE ST L o TREAT
LHED b HDHN, T OTETLNEL 1 pm Al
2725 L T Ay NNEICKEELL L @EE % 5
JoHZ e fERE LS,

ZZTHRLIL, By hOREHOKIAEEALT,
vy A ZEAO AN DEE OIS 5
%2 T, RN OIRIEZ IEIER AT D FikD
B AT T& 7z, Y Lo Ll OE2e5 Tl 2 EH)
LT DTew, BEZERENBED D O A DT IE
SNOFBEBNEHTE RN, ZZTAEERTIE, 72
VHAERNTHAMEE&EST#R T VI DT
ERET D & T, BEZENEEN D ORI AR
SNAWSHEEBRF LI THRET 2,

2. EBR

A U EEER T T A4 (Narishige GD-1)% 7 — (Sutter
P-Q2IVF) THl » 3k » TEXy hZ/ER L, #FEK
(Narichige EG-402) CHciife % Ji%E L7, SUS304 o
NW25 HR O HFOICHEE 1 mm OREZET T, £2
WCHTAERy hERZBLTCTIVEA NTHEEL
oo T O A NW25 /31 ZIZHY (11T, By
NSNS TNV I T AZEAL T, ANAAIOET)
(1 Pa~0.1 MPa)lZxf 9 D AMIDENZFHRILT-, E
Dk, AN T b e 2 (MKS, 626C13TQE), H

OATHEEAN BAREBEZEZER

*E-mail: takami@cc.kogakuin.ac.jp

(a) (b)
Entrance vs. exit pressure
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Fig. 1. ©°~y N AQMRIES PiZxr 3 5 HBRIES P2 D
Zib@E, (@07 y hOSMEN LG LI RO
ZIROFE ar DBy EARIZXTT D ZE{k(b)

138 O HT#5(CANON ANELVA, M-101QA-TDM) T7
NI EERIE LT,

3. MRLEEE

B L@ ARRIES PUCKT 2RO T V3 55
JE P, OEALZE T, B o7 vy MITIREE T
FCELN, BEEETIIIMETE R o7, X 1(b)
IR % 7o By FINRRIZHF LT, ZO4MF TR LN
TR D ZIROAFE ay DIEDOEACE R LT, 2D
F7ERHAWDLZ LT, REEEHWTHELND P, D
PUCKT D IENZEAD R OBEAEN B By FD
WEDRRDEND LD, ETZDENERIS
By FNERDTEEE D R S 1D,

4. Pt

AWFFENT DN T LR R 20H SCHps o B 0 8ok
EICEERIBRE N EE LZOTEH#H LET,

ARIFIEIL R GREEE B 19K05275)D B & T
ThivE L7,

2000 4000 6000 8000 10000
Inner diameter / nm

X &

1) T. Takami, B. H. Park, and T. Kawai: Nano
Convergence, 1, 17 (2014).

2) S. Mittman ef al.: J. Neurosci. Methods, 22, 161 (1987).

3) T. Takami et al.: Jpn. J. Appl. Phys., 55, 125202 (2016).
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Flow in the transition range and Knudsen minimum

O Namio Matuda'

School of System Design and Technology, Tokyo Denki Univ."

X C&HIC

BVHEEE (e ET L OaVEIRZVR
Dz TOIENFMICE-> TRTESXE LT,
Knudesen DT

_ ma'p orkT da® 1+ 2/ B2 "
N 3L m_ap
C" Cm

2
i, X<HSNhTWws. CTic n BRUADRE, pikE
DI DOIES O, C, KPR O a > 27 &
VA, Cp BOFHREHOIV R RV ATHB. TD
RiF, BRREHORNZANEETOTND Z2E [ LIk
PR E LT, DRIV 20 2 2 ANOHERERE
B Zx mEBALTHBTENTES. LML, TOMIE
REBEABN E D &K S IEE - 72HE Knudsen DJFE 7%
FHATEHE VWD TII ARV, KRE T, ZOMIER
BT XA—2z250BE LT—RbL, ZOiH%IC
Ko THERWMIOND T L2 ifild 5. £z, RERHIDGEF
FIEHEHELLAN OHIERBOATREIEIC DWW T E R T 5.

RERIDER

TRYFHEZSRLIAEERI Y Z 2 VR BB
BUCIE, WOESAEE DI CRBICZET B T L
TW5. TNEEOTROBGE LCERILL, Ktk
VR Y &AL CERHRA Y 2 2 Y A
THTEWTESD. T5LIAMIEA, EBHAKD

1 IROFEEEEZERLUTCRT VA LROGHES R

E-Mail: 'matuda@mail.dendai.ac.jp

AR R A

C,=0C, + 3g Cn (2)

THEZ26NB% T LIck%. TTIT X, TR
HEBTRICIEET % & LI aoltbiRlTch 3. 3
bbb, BERREKTE

¢(=¢a=¢t 3)
NS AL TV EREL TV S, (3) D40
EEEBTTEDENC KLY % T & KD Z OBz K
PR EEGHT B =0 = I, /8L RTINS,
ERAOMELEER T, (2) 13 ap DKL LTH
A — B TH D, HIENE A>T [2=2%
L BAEWC ERWASHTHS. iz, (2) O 2 HD
TR 3CH/5 A 1 LN TIR L= A= LR e 1375 B 7%
V. Knudsen (& T DEBDIRDOOIC Zy ZER LD
THBN, TS = 2ap/B BEBTE/LTZ RS
_ 3¢ 3¢ 1 1+ 305
Z0) = 5+<L_5>1+95: Lﬂﬁ @)
ELT—RLT RN TES. TTIT 2 EFHENRS
A=RTH%B. TO—MALMIEREIE, ap > 1 TlEITA
D 3¢C*/HICEDE, ap < 1 (XA TlE 1ICHnad
5E0BMEINIEDTHB. miLIC, BREC L%
INTA—=%2 QZEDNUT (1) HMESNS. BRI
3;:LM:§—>C:§ Q:Z.g (5)
EBRoTWVB. EDONTARC OffilE 1 KO EKRE
, IROGRZPPOREIMMO AN LICED. &
ez offizivizRicik TR=~x L) §HIET 5.

T

ETORENHERICE T 5 —HMEkmEEDa > X7
2 A%RKTAELTXLASNTZ Knudsen DX (1)
DOHOHIERIR Zx OEHTEICET 2 —DDEZ )%
RUTz.
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Development of optical pressure standard
-evaluating pressure from refractive index and temperature-

O Yoshinori Takei!", Hajime Yoshida', Souichi Telada' , Youichi Bitou!, and Tokihiko Kobata'

'National Institute of Advance Industrial Science and Technology (AIST)
National Metrology Institute of Japan (NMIJ)

1. [FL®IC

JESRHRCEZE G 2 BT 2 72 O [F 0 F e ([H
) & L, iREEREZER, BT KO A, BRE
Bl AV T AEEEN, FEOF RN CHRA
ENTW5, THE, fFROENOEFEED —> LT
Bz, HFEREIMEREDOBRFE N HED STV DT
9y EAE e, RWIRTE YIS, FAop
EREOBIR n, LENFHEE T 5RO 5,

2R

p= §£(n,, -7 (1)
ZIT, 4 & R IFENENREO SRR L KAEEE
Thb, 7o, K1) TIEEHEOTZDITHIETHITER L
T B ERIESEARE T JEH DN OY R (n,, T,
Ap) DB FE T OB & FHRRTRE & 5 RIS 2 T
— 5 CHRJA VLT OB O E S &/ S 22 R S Tht
BIFREE WOFIR b H D, AFSETIL, 1 Pa ~ 100
kPa OFEPADIEI ) O—KIEHEL 5 Z L & HEZIZ, K&
FREFHAREEZ R LTV D,

2. AFXENBREDORBR ERBRER

B L 7o e UE DR D R OGS % Fig. 11
AT, RIRITITEMEST 2 (BN ~U T A& 6N 7T
NEFRA L, [IEOIESE 0, 1777V - <k
Wi & U—F 2 AW TOFEFI Lz, IREITEIRAKZ
ANVWTLZESETH—I 2 Z 2V THEBEIL-,

S PR EUE A fESR OJE IHENE (BT KO
AL BREIEED) CRIEShEZEBEST Y 2 )VIED
- (RSG) oW 7 7 A TRRIREZEE] (SCDG) &, 10 Pa ~
120 kPa OFFH T L7-f5 R % Fig. 2 (T d, RO
RPN FRENEEDOFH MO RN E2, HOx
T —X—7% SCDG DEFHHIDO RN S 2R LTWD,
2R SR O FHARE T IER DO JETIEAE & Rhfehs S

*E-mail: takei.yoshinori@aist.go.jp

OATHEEAN BAREBEZEZER

DOHEPHNT—E LIz, 4%, SHFEAEFEEO RN
Er &bl bat, ENEEE LTS5,
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g_ \
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E o '500 T ] ,I' A an
O
=| 1000 b Jlesd
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Fig. 2. e PsUEMRYE L AR OE RO Pk
# &

ARAFFEIL ISPS B JP20K14758,JP18K13771 DB
BAEZ T2 0 TY,

X M

1) P. Egan et al., Rev. Sci. Instrum., 87, (2016).

2) K. Jousten et al., Metrologia, 54, S146-S161, (2017).
3) Y. Takei et al., Measurement, 151, 107090, (2020).
4)Y. Takei et al., Measurement, 173, 108496, (2021).
5) Y. Takei et al., Vacuum, 187, 110034, (2021).
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Multiphysics simulations of rarefied gas flows using DSMC with quasi-Nanbu scheme
OXKazuki Denpoh'”

"Tokyo Electron Technology Solutions Ltd.

1. [FLE&HIC

—9
Tots=? 7| Heat transfer
Tys=? - equations

AT 2 CIE, 3 LWy T T TH 5 5l ra &k
1= V& BA%E L, COMSOL Multiphysics®® |-1Z4#]@ Direct

He Tu=? DSMC
Simulation Monte Carlo (DSMC) % Bllf%. BLJF 4512 J
Z, ZO%, “RTFHTRRAKIKCIRE? L. Susceptor e BRES
AHTIE, Z0 DSMC % H\ 7= BARERAT R0, '
Test-particle(TP)ik: & OMARAFHT & fAIT 575 ol = 3610K
— Topp = 360.9K
2. HEBBEVEN ? o '
x o T EE T, EIER LoD, ST -
(V== e e 75 OWME He # A TR, R e e e
Figure 1 1%, 77 R~ b HH~TEAT % B #2000 RS
W)kt L, ERIBEZRD DAL T 74V v 7 A
fENT D—F T 5. FEHROIEE(775 pm)f7 HITE R
T U RAEBMRE A E, £, BRMEG =1 um)i *% 0oz os o 06 s 1
150 Pa Ciifi7= & 4172 He IRE1X DSMC TR X, WM& %
B LTV, EERIE S T Dt 7 ZIEE(Tw) Fig. 1. 7 = — /i O R
293K L35 &, FRRIEIRE (T3 K O ik
(Twip), He JEE AL Fig. 1 LRI RER L 22 o7z, F—
Dt &
3. DSMC-TP EHARAT 9
CVD BB 12 5\ C B ~ 1 00 PR 2 i 5 e Gos
D1, Vo 7 L RGO S — YW ARG L, Suge
Tt AN ZADRAMIEN R AR LSRR % Fig. 2 s
\ZRT . N—=UH AL DSMC T, £72, 2Dzl Purge Gas Flow -
THRT 2 72 A H AL TP T L TV 5.
X # R
1) [5F—# KL HZE 62,318 (2019). Water 0

2) IBE—R . L EZE 64,294 (2021). Process Gas Molecules

3) https://www.comsol.com (referenced 2021-08-20). o

4) B AR A=, “RT - 0 FET v E VDR
Vo b—v g’ (au itk 1996).

*E-mail: kazuki.denpoh@tel.com Fig. 2. 73— V20RO M

OATHEEAN BAREAEEFR - 1Ea05 -



202N FARKRAREFRFMARR

Vacuum Science Technology(VST)

[1Ep08-13] VST

Chair:Tomohide Takami(Kogakuin University)
Wed. Nov 3, 2021 3:15 PM - 4:45 PM Room E (Naoshima)

[1EpO8]

[1Ep10]

[1Ep11]

Simple Method for Calculating the Flow Rate in a Cylindrical Tube of
Arbitrary Length over a Whole Flow Regime

*Hajime Yoshida', Yoshinori Takei', Kenta Arai' (1. National Institute of Advanced
Industrial Science and Technology)

3:15 PM - 3:45 PM

Quantification of ESD measurements using standard conductance
elements

*Naoya Miyauchi’, Taro Yakabe', Masahiro Kitajima1, Hajime Yoshida?, Akiko N Itakura' (1.
National Institute for Materials Science, 2. National Institute of Advanced Industrial
Science and Technology)

3:45 PM - 4:00 PM

Gas flow rate measurements of leak artefact for various gas species
at its downstream side

*kenta arai’ (1. National Institute of Advanced Industrial Science and Technology (AIST))
4:00 PM - 4:15 PM

[1Ep12S] Non-destructive beam profile diagnostic based on beam-induced

[1Ep13]

fluorescence using a gas sheet

*ippei yamada'?, Motoi Wada', Junichiro Kamiya?, Michikazu Kinsho? (1. Doshisha
University, 2. J-PARC center, JAEA)

4:15 PM - 4:30 PM

Amendment to JIS Z 8126-1 Vacuum technology— Vocabulary— Part 1 :
General terms

*Hajime Yoshida' (1. National Institute of Advanced Industrial Science and Technology)
4:30 PM - 4:45 PM
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Simple Method for Calculating the Flow Rate in a Cylindrical Tube
of Arbitrary Length over a Whole Flow Regime

OHajime Yoshida'*, Yoshinori Takei' and Kenta Arai'

"National Institute of Advance Industrial Science and Technology (AIST)

1 (i C&)I: QVL’VJZ, E(ﬁ%ﬂiﬁ LT%’% bf:?ﬁ%f“,
' md* _

RO P A BB 5 IR DT, SRR & U = g+ 0aid) PP TP
WZIRFE LT, o7 (BEZ T, T GER, O’ %, ELMZEE L CRHE L& T,
TV, L B R (i, T a2k o = tots @ (2) (B =P\
), HEERRYE () 22 E0be< &b 6 FEHD T 1+ 0.41d
Btk o Berp 2 WEVEEEL (flow regime) ICZ2bd 5, L= OmlE, B TMZEIE L CRE LIIET,
Mo EENEZBIET 2 KMMEEHET DRI, nd? |8RT 4(1/d) + 14
SR OB, ENESROHENLIE L 72D, LrL, Qu = 16 | am 3(l/d)2 +18(1/d) + 14( = Pa)

ZOHENR G TR D &S0, WALV O R T
HERE RN REGIZR D ERRETH - T, . = o
KRR CIE, T - B - 57 - BT - B ﬁ%ﬁfﬁ%(ﬁ%:%éiwx)ibméwﬁ
i AT AT ERICE TET, Ao, AU T x  OTRERD,
PEEBET, POL ) RIBRES LEEDE, 1/d) RT / 2 \1
OFEE I3 LT b3 AT T b B AR RO S Q”=Q“=QWARF«VIﬂ
FERERET D, “BEI X—t O EAMITTE pdp MEESRE I L 0 RE WL, BRI E R,
:@ﬁ%@wékl7xwt%ﬁ,V(/wxﬁxvv _ ~ RT 2y pd§ mz;
INEENWIFRERT A—F EHETH LR, HE Qcr = Qsc = CapuA My—1 (E> - <a) ]
WHEDER dERS [, LWIES p & FHRESN by R o .
BT B LU ARAD, BT AR 0aky  C Foe o O IR, GUERIHRECT,

Da
B LINTE S, Cd_08623_02541<pu)
9 BEHSX—t Ot L0, EEICRD D Z ENRTE S,
BEIEZ X—tk r ORXOFHRERRIT, ko IERFER
LB D 1/dt & FroMTEEE % i D KK & Q1% LIzl —g V@rﬁ%%&ttﬂ'&bf, B L7 20%L
ToXTREND, TT—#L7,

Qv Qrs- (QCF B 1%%)

\/QVL Qrs” + Qrp” QCF 1235) (QCF 1235) o’

1+ 7T F Ui, B EILH L BT

dp

T X @k

HiEE

+Qu
1+41.235

Ocr 1T, JEMEIREZE L CHE LIZIRET, pdpu bt

(R 7 7 Z ORI, FHREERICOWT TikimH &

ZIT, M TFREke/mol], RITRMEERLT/mol ) HEE, ®IFRE, FOMER o RKime HEZE 31,123

K1, TWXIEEEK], pidp & pyOFEHMEPa], o (TkEME (2010).
%% [Pa s] TH B, 2) HHE, RIFRE, FOHER . RKimEEZE 31,123
(2010).

3) H. Yoshida, M Hirata, T. Hara, Y. Higuchi, Packag

Technol Sci. 2021;34:557-566.
*E-mail: hajime-yoshida@aist.go.jp
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Quantification of ESD measurements using standard conductance elements

ONaoya Miyauchi'” Taro Yakabe', Masahiro Kitajima', Hajime Yoshida?, and Akiko N. Itakura'

"National Institute for Materials Science, *National Institute of Advanced Industrial Science and Technology

1. [FC®HI

Tz 1TE B EH A ER T D KFEOAELEOR R &
fToC&I . AT RAKFREMSIL, #2518
U7- k3% B T8I & 0 3R T A A Ak Ui
S5 ETESD 1), FEALE 2 R L7z Eifgk %
179. ZZTHMEILIKRFA A E50HRmMFEK
FEELLFE 2 BB L KEREL ER(LT 5720
iE, BRI L KFEOFANEH A A bR L
e BN RIS 2 0EN DD, EfEa X7 7
AT L A2 b (SCE) I, &HE AT R 2 fh 2 & H it 2
S PEPES T E L CEREATE DR RS 72
HRMEAZFTHD Y. 2D SCE &\ TAkFEDH
AJitfE & ESD (2 L D /KFEA 4 M55 OREGREFH~T=.

2. EEREH

FEBRIX, BRI RREA R T o RUKRBAMEE
ERWT T o 7. BIFEEZERE T 5. 70 x10°Pa, SCE &
VL, 373 K, fAG/KFEIETI % 100~2000 Pa OHH &
L7z, FEREAGIE, BE/K3EET 100 Pa, 1 EE% 200
ey L, 168 R ORAE 21772 o7, EI10E06
F & O 72 8 1 P ARS8 (QMS) TO
S HITRo T,

3. #R

SCE % M\, QMS TKFEA A OFHZIT, AREE
ENTOREHE R OMRKFEET & QMS 55 Dt
BB E R L7z, ESD A A v b RO LBIEIREZ R L
72. L2>L QMS T U7eA 473 ESD MR b5
7=, QMS % off L ESD OAHDFHME1T2 7=, Jib
EFRTHDIETFE— 2% off IZ LT ESD MHZRIZ(E
FRFHIEN, FHEREIT>TNWDA VR TR
NTHHZEMNHALE. Znb 2dR LEHR/KHEIE
J1& ESD A A OMICEMRMEE MR L. (X 1)

OATHEEAN BAREAEEFR

*E-mail: MIYAUCHI.Naoya@nims.go.jp
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2 FEBUKFEA Ao~ v 7168 B
2 [CFE% ESD 4% /<9, ESD (£ EWEF (2
BUETH Y, SCE DZERRERS M HITBI ST, BERs
BRI ORI 20 DA F A STz, FRThio
SR> ESD 15523902 & v, SCE Zf%H L
THANINDHKFEITS FIRET SCE 2% L, £ D%
KR A~ ENE Z > TODHEINRIR ST,

x ™
1) N. Miyauchi, et al., Scr Mater. 144, 69 (2018).

2) N. Miyauchi, et al., Appl.Surf.Sci. 527, 146710 (2020).
3) H. Yoshida, et al., Vacuum 86, 838 (2012)

-1Ep10 -



1Ep11

2021 FHARMEZZSFTHER

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

BE)—VZzRBI HS[EFEOTHRARAERICHT HEKFHE

O R

! PES AR A IR

PR A —

Gas flow rate measurements of leak artefact for various gas species at its downstream side

OKenta Arai'”

"National Institute of Advanced Industrial Science and Technology (AIST), NMIJ

1. [FL®IZ

FL—H T2 AWK T, ~V v AU —
T 4T 7 ZITELHOLND A, e
ASNTWDLHEE AW RARR (A=7718) b
FEEIC L <AThiLd, FL—HHRETIE. KIESH
TAEHEY — 7 D O R (U —27 &) ZHAHEICL
TYV—IT 4T 7 XOEEEKRET S, #i2 10° Pa
/s LLED Y —7 BT, PAEIETME L HVTE
WL pp ) =7 BARESED, 22 CHRETEZME
B LEL 10° Pa m'/s DY — 27 BENHNIZES.
AR OTIEITR B IROATEZ 10 n LT3 EFTDOES
X 10 mm, HBFEVETA Lum &35 & FDOE S 10 i
EHEIND, KKETOFEEEBITRIIN 0.1 um
THHOT, A=7 7IEO LD RIEREY — 7 TR
KRRJEDYE, RAEH 2 @i 3 220 F130 1T
IRV AHFRIRCINLS Z E R TPHEEN, SBITHF
MOEBNRANGA . FRAOK[BFEO NS Z
EBRTHEND, £ T, MBS ETIZEE) —
7 OYE OFERE Y — 7 Nl ORARFEIC X 2@ d 5
KRR EDOEACZ SIS~ T,

2. REBRAEK

AR AR Z ER T 2 EOREICIT, K 11T Lk
BEAW, BERBADLRBBICKKEEZHKL, £
ORNCRERIR & 72 DIEWE Y — 7 B LT, FEHEY —
7 & LTI, PRAEME (CL) Lo X o 2o AL
A b (SCE) &Mz, K, S CH E = fipE
MEH " Th b, [ETEOHTIL. BB ORME
& 7= 0 OFE S EFRNSRD -, KT EDKE
BIEREI L, PLERHENES T 1.7 %TH o712, BEs A
DRATRITZEFR & L TR — 7 2@l 2 K4 &
EHRLLABBOKMEBREIIERZL O~ T AL LT,

OAHEEN BAREAEEER

*E-mail: kenta-arai@aist.go.jp

3. #aR

TN EEE L~ 7 AOEEHIT SV T, SCE %
B9 5 R EOHINEIN T DA 2 X 2 1R
T, FIRBEZROLHA. HIIESN 100 kPa & X
1.04x10° Pa m’/s TH V. FHUMEI O KIZEE Y 200
kPa TIE 2.31x10° Pam’/s ~ L8 2 7=, Fifia~V 7L
L LEEEA, WTHORNE THLEREOFA L b
THIE SN D EEEDH 10 % Lz, CL DA,
THIEARRIC L 5@ 5 KRR EOEIT R S s
Mmolo, FEMIE. M HEMET 5,

X &

1) K. Arai et al., Metrologia 51 (2014) 522.

specimen

F’umb flowmeter
Fig. 1. 3Z{ERERL,
3.0E-05
SCE
2 to 100 kPa .
(e:;) 2.0E-05 filled gas in chamber A: N, A
©
s :
2
2 1.0E-05 . filled gas in
g A chambers B and C
<]
= P N,
A A He
0.0E+00
0 100 200 300

applied pressure to leak artefact (kPa)

Fig. 2. SCE % @i 4 2 KUARVE & O FVINE ke, T
WA OKAETE L, EHREANV T LATERT,
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Non-destructive beam profile diagnostic based on beam-induced fluorescence
using a gas sheet

Olppei Yamada'?, Motoi Wada', Junichiro Kamiya?, and Michikazu Kinsho?

"Doshisha University, 2J-PARC center, Japan Atomic Energy Agency

1. MIREE

KRB IEES J-PARC D K 9 72 RIRE B — 4D
R = 212 X 52WE, ©—2 L OMAEMEHIC X
LHE=XOMBEESIER T, 207w, JEHEMO
FoFRERIND. AR TIEE— 2R (7
a7y ANV) EIMETHET H7-HIZ, Figl X5
RHA— R E=FDRRAEEIT> TS, ZOE=H
X — MRICER LT A L E—AOMEERICLY
EULDNTERHNCE—=LT 0 77 AV EHDIHOT
b, TA— NMIEHRDR:L, — ML JEDEIC
+o R EEEN S BN GE, AT a7 7 A
TR SN DOZE M —8 T 5. L LE
EWRGEITIE, T ABEEMOMEEE LIzt — A
DOFERPLATH D, AMFROHNIE, B—A71
T 7 A VIR T &, YA AR S ATE Tk
EHENLTHI L ThA.

2. HRV—FEZZDORE

HIRDEHZLHAT O E b OBEN R T AT — b
BEZHEE, KT — MBS CAER S, B
g (CCD A Z) HMICHEAESATHREHIND. Zh

FoR HicH INTENSITY BEAM
Luminous distribution:

£(%3) y

FOR THIN EEAM

Relative sensitivity:
AG13) n(G)3)
= k(x,p,3)

Photon detector
=> 2D picture

gas distirbution:
n(xy,z)

Fig. 1 The gas sheet monitor system.

OATHEEAN BAREAEEFR

*E-mail: ip_yamada@icloud.com

ZEALTDE, WATTHLNDBEEDNTERZD
DAiglx,z) L B — L7077 A )VF(x, )X, T AEE
DATRTI A T #F- DN 72 E DR %5 D T
Zef 53 ATk (x, v, 2) AW CLL T CEIT 5.

9(.2) = f k(x,y,2) - F(x,y)dy

CTHAKMDIZE =L TEHETHS. OF
0, REES Ak (x,y, 2) 2 WE LT LRERy TR e i
FiE, FHEMICELWE—A T a7 s A L ESDH L
MNTED. EESHPETH AL — hE=HF DR E
FIRT2FEEEBERL L. Figurel DL O, TAT—
FE=ZIZH L THIWE—LZAX 1 LT, Fbh
DIEFDH AL Z L TRENMBELND.

3. E—LT7RI77AILBERAER

Figure 2 |2 J-PARC @ H A 4> B —LDHIETHDH
NTHHg(x,z), ELIEES Ak (x,y,2), BELOF
W SN —b7 107 7 A )VF(x,y) DEMRE R T,
BIE S AV AIL S — NRO T A GRS 1L
TWHZEERLTWS., F£, YR MHE,
225 fRHE Imm, fFAT DRAZE 7%35 K OVHIE O (R
FE2% T R —L T a7 7 A a5,

Raw image obtained by CCD camera
8x2)

20 mm

-
W F, »)

Reconstructed
beam profile

k(x,y,z
Measured <009
sensitivity spatial distribution

Fig. 2 Reconstruction of a beam profile
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JIS Z 8126-1 EZEE flif —#AEONIE

O m '
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TEEERE S —

Amendment to JIS Z 8126-1 Vacuum technology—Vocabulary— Part 1 : General terms

OHajime Yoshida'

"National Institute of Advanced Industrial Science and Technology (AIST)

1. [FLC®IZ

2019 I, EZEHEFICHET 2 —AEOERZH
TE L7z IS0 B AN 38 FES D ICIE STz, (Afh) B AR
RMEZE P BEECEZES L () BAEZSET
¥ HIRAERES B 2D 2 B ZEE S ARG &
BE&TIE, 20 IS0 RBOWIEIZIST 5720, JIS
JREEREZESZLH B, JIS Z 8126-1 OUUEEZE
ZiToTz, BWIES T JISIE, 2021 429 HIZHRITE
By WS ONEERWESRD D DRI 5,

2. ELHRER

1) KAEDEYERTE

[HJIS Tl&, [UROIEAERREZ | [T 0 °C. J£7 101
325 Pa (=1 atm)DIREE| EEFZL Tz, LavL, #H IS
Tk, ZOREENGEZRE . [UROEMEREBOER
 TRURERIC 31T 2 [UR DI HER 7R & 5 2 2 IRE K
OES)OMRRE) \ZHE Lie, & LCERIC, TEERERE %
FHT A5, IREROENEWTL TS Z &N
FLW Ei#EiT B Ebic, RENRIBERHSM
BEZOBUR U, Bl 11, 7 M2 HEYbF CRA
ENTWBEMET25 C. 1X10° Pa(=1 bar). %12 1%,
IUPAC Gold book TEH I TWAHEMHTO C.1X10°
Pa(=1 bar), #] 3 IZEZESIFCTHI P OHHIN TV
HEHEIRRET 0 C. 101325Pa TH D,

2) HEZEDFEK

B JIS Cld, EZEOREE &%, [EZ2OE DHEPHIZIS
CCERINDMHEE) EEHRL, HRICT, IKHEZEEH
WOBERERDENL, BBLEOETHS &L
T, Table 1 DL D ITERKE L7,
REZEOERIZEK T D RKJEOE ML, =L
A MUDILTETRIERMEN E X DOKE (31 kPa) 25
FEWECRIEN RV & & DKL (110 kPa) DOHIF & L7z,

Table 1. EZZDFE

IH JIS IS
= ~
e | TEP100KPa~100Pa ARE (31kPa~110
RFLZE (0~ 10° payooszse | KPa) . 100 Pa BLE
DHEZE
J£77 100 Pa~0.1 Pa J£77 100 Pa i, 0.1 Pa
HHEZE
o
| (102~107 Pa) DELZE Pl EoEZe
J£77 0.1 Pa~10 pPa
3 -6
gy e (10" ~ 10% Pa) 77 0.1 Pa Aii, 1x10
J— Pa Bl o BLZe
i JEF1 10 wPa (10°Pa) | J£47 1x10° Pa A,
7o
e LR o Eze 1x10? Pa LA O ELZE
TR ) J£77 1x10° Pa LL F JE£77 1x10° Pa A1
L e DR

OATHEEAN BAREBEZEZER

*E-mail: hajime-yoshida@aist.go.jp

*BEEHRE L ORISR TND

BrIS TR T HEBELEOE) FRIX, HIISIZED 1
Hi T o7z, Zhid, @EZE Lk, TEZEAME (27
VUVAEH, T =T AEERE) TERIR-EZE
KeEMW, =72 h~w— (0 V> 7%) ThifkE%
BRI L, mEZER L S CHEERT A LIk
THELNPHEZE| THhHL LD THDH, BIEOE
ZEHN T, ZOFKRMET109Pa ERESND,

3) HIHEEZE

PEEELED B 5 0% (B 20X, miEEsSE (BUV)
R U2 8RB A ik nWTid, Yegaxmf
DIENIHEZE~FEZETHDHHDOD, ZDOHORH
Wy H A DL FITEEEZE L~V E TR 75 Z L3k
HHNTWD, 9 LIAEOREL, BiieREL
ER LT,

FETIE, TOMOLEERIZ OV THHEMNT 5,
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Surface Engineering/Thin Film/Semiconductor/Magnetic, Electronic, and Photonic devices/Electronic Material
Processing(SE/TF/EMP/MI/MS)

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

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

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

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

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

[Z®D1th] Break time
3:00 PM - 3:15 PM

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

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

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

[1Dp12] Dependence of crystal orientation of hafnium nitride thin film on
substrate position in rf magnetron sputter deposition
*Tomoaki Osumi', Yasuhito Gotoh' (1. Graduate School of Engineering, Kyoto University)
4:15 PM - 4:30 PM
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[1Dp13] Formation of a mound-shaped structure in Ag thin films deposited by
direct current sputtering
*Eiji Kusano' (1.Kanazawa Institute of Technology)
4:30 PM - 4:45 PM
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SITiO; iR EA~D EuO FEEAERIZHE TS
SIONY I 7BEEERRA M7 =—ILOFR

Ol A, K fE—

, FU PR, AR ]

FAER R e TR

Effects of a SrO buffer layer and in-situ post-annealing
on the quality of EuQ epitaxial thin films on SrTiO; substrates

OYoshihito Sano, Kenichi Kaminaga, Shingo Maruyama, Yuji Matsumoto

Tohoku Univ.

1. #E

SRR ISEIR D BuO 1, IR A Y b =27 26
B LTHIRF SN D DD, BEFEROK E DRGNS
<, BIELRTVWEWIREEHT D, 0D, K
REB T COMERIENRETH Y, FEEREICS
WSR2 932\, FFIZ, EuO OB
BN £ B BRI OREFIT 2, —F, MU=
MBAFE LTz, A A RN ERE & % R o/
WUNOESCTFREE TCEEE—HTIT D T &2
RERBEENZRAWVWDZ LT, KRWCEBTDHIZ LR
< EuO HEOEXALFREN FIRE & 72 5, AWFIETIE
EuO MEERICH- 0, HEMEZHT D Nb F—7
SrTiOs(Nb:STO) Hifffh M AR LT\ 5, LAl
TAVE TR, EAINE Y STO FEM R > & T~
DEEFEEYERDS EuO RO & E L2 A TWiz[2],
% ZCAMFFETIX, STO HAR =~ EuO wifE/ERIC F5
FB S0 Ny 7 7 BOBABLUOEZERA T =—/L
DN DWW THE L 72D THRET 5,

2. REBRAEK

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

OAHEEN BAREAEEER

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

3. MREEE

KBt XRD 784 — > % Fig 1oy, £72, %
#EFD XRD B —7 KW R L7z ¢ #1& & EuO 002 [6]
Te—27ou X7 —7 OHfE % Fig.1(b)IZ=
9, R B IE ¢ B A STEEGS.141 A)[31&—FK L,
a2 7 A —7 OHAENEIE STO A £ EuO 5
DO E/INOSCHRE(1.1°)[4] % KIEIZ FE D 0.6°Th -7
Z G, AP EERAIRILE O S e B A R T B
L2 ENOND, ZOREND, S0 Ny T 7 EEE
ATHZET, BZERANT =—/LOFEIZ Nb:STO %
W6 BuO B~OBEFRILEAIH S 41, RE7 EuO
HEAGON-bO RIS, YHIL, SR EO
AL ERE LA FIE DR BICHON T H AT 5,

(b) [EISXARkME

v 5146 § amnoxumis | -
€100 L 35 %
' 1—5.144} ]
5 f = =
2 10¢ 3 © g
= 5.1421 mi'®
c [3] 1 e
g — ;
= 5.140L+———130

32 34 36 HEA BB Hc

2 theta [deg.]

HHEA YT 7BHY RARFT=—ILiEL

HHEB: NyI7BHY RANT=—ILHY

SEC: NyIFBRLARNT=—ILHY
Fig.1: ()& #ktD XRD /X & —2,

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

X

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

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

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

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

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

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

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

1. [FL®IC Pt/NNO/LAO

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

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

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

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

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

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

105 L

104 L

Electrical resistance (Q)

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

Fig. 2. /KFE(LATE TOEFIREBOZE(

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

OABHEEAN BAREBEZEZER - 1Dp02 -
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OREIR 7271
LRI R4 BT

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

OKobhei Fujiwara!

IMR, Tohoku University

1. [IL®IC

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

2. HER#HER

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

A) AXRTA RX¥ ¥ v TR ERD N F7 PR

X s he

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

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

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

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

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

aZ 4 BR(CrRU)0:™, A L A FA MRS 71D

OATHEEAN BAREAEZEER

*E-mail:  kohei.fujiwara@tohoku.ac.jp

X

1) K. Fujiwara et al., AIP Adv. 6, 085014 (2016).

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

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

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

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

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

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

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

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

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

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

12) K. Miura, K. Fujiwara et al., Commun. Mater. 1, 55
(2020).
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Ol &+
INTT DR R R JET B PR ) = 3 VR BT g 7 v — 7
Spin-orbit interaction engineering in nanowire

OKeiko Takase'"

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

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

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

InAs: N
back-gate <|"AS /

2005 Our,work

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

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

X &

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

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

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

*E-mail: keiko.takase.wa@hco.ntt.co.jp
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[ZFD1th] Break time
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offfkt FREET, HH hZ% :,
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VO: thin film growth on polyimide sheet and electrical properties after peeling
oKunio Okimura', Yuta Miyatake? and Toshihiro Nakanishi®

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

3 Graduate School of Engineering, Kyoto Univ.

1. IXL®IT

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

2. ERFE

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

OATHEEAN BAREBEZEZER

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

3. EBER LRt

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

10

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

1 1
e g
g d
> 2 L
§ 0.1 £ 0.1

~

040.01 0.01
0.001 0.001

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

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

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

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

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

[3] H. Hoshino et al., Sol. Energy Mater. Sol. Cells 191 (2019)
9.
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O%5% E A\ !, Adriano Panepinto?, Stephanos Konstantinidis?, # B!, &K fHae "

VRN RS, 2B AR

Growth of oxygen vacancy stabilized zirconia thin films by reactive HiPIMS

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

"Tokyo metropolitan university, 2University of Mons

1. [ZL®IZ

DN a=T DN T EBIR TREIEDLZ L, &
NTALFREM R, il U7 bR 7 S hk
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Mass production technology of PbZrTiO3s by sputtering method
for piezoelectric MEMS devices
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Dependence of crystal orientation of hafnium nitride thin film on substrate position in
rf magnetron sputter deposition

OTomoaki Osumi* and Yasuhito Gotoh

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

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

for discharge pressures of 0.40 and 2.00 Pa.
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Fig.2 Average lateral grain diameter of the Ag thin films
as a function of Tw/Tm. The average lateral grain
size was calculated from the number density of
particle obtained by AFM measurements.
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Design of multi-functional single-molecule devices based on molecular orbital theory
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Effect of carrier gas on single-walled carbon nanotube growth from Co catalyst:
in situ XAFS analysis

(OTakahiro Maruyama'?*, Shusaku Karasawa', Daiki Yamamoto', Kamal Prasad Sharma,
Takahiro Saida'? and Shigeya Naritsuka'
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Fig. 1. Composition variation of Co catalysts during
SWCNT growth with (a) Ar and (b) Ar/Ha carrier gases.
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Single-walled carbon nanotube growth by alcohol catalytic CVD with Os catalyst

OTakahiro Maruyama'=*, Masaya Kobayashi', Daiki Yamamoto!, Kamal Prasad Sharma,
Takahiro Saida'? and Shigeya Naritsuka'
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£ SWCNT NEERdE L CRET D2 Z 2 RAH L
DOTHET D,

2. REBAHZX

FAI U bha—F—&HNT, Kifk 1~2 nm O Os ki
T % SiO/Si FEMR ICHERR SE 72, ARz VT, =
& )= EJFEHZ L= CVD EIC L W SWONT KE %
Tote, TERLIZ3E %, T~ v ellE, SEM B &
O TEM #2212 & 0 3 L 7=,

3. #ER

1 (a)lZ 800°C, =& / —/ V77200 Pa N CiE%
1T o723kt D SEM #4779, TEM BLER R b B ET
5 &, BE 70 nm fEEOEERLN L7 SWCNT 2k E
LTV Z Enbonolz, Ak L7z SWCNT (% L T,
4 ODREKEEEHWTT < 0RE 1T - 2GR
%X 1(b)iZ~7, SWCNT @ Radial Breathing mode
(RBM) E— 7 3B ami-4 & %, ©— 75k
WDEART 2720, B RIZE D AT MVIIRA 7
R, WTNOART MUIZEBWTH RBM B —7
DS, £/2, GV FE—2H G E G EB—
I DBHENHLNTZZ LD, SWONT 23aE LT
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Ir & 4K, Os b#IAE SWONT % @R TAR S E 5 Z
LR TEDLfEE L LTI Z &b oTz,
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Fig. 1 (a) Cross-sectional FESEM image and (b)
Raman spectra of SWCNT s grown from Os catalyst.
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1) T. Maruyama et al. Carbon 96 (2016) 6.
2) T. Maruyama et al. Appl. Surf. Sci. 509 (2020) 145340.
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Near-infrared photoluminescence stability of single-walled carbon nanotubes dispersed with
coconut detergent

OKota Hirayama!®, Masaki Kitamura', Ryo Hamano' and Kazuo Umemura !

! Tokyo University of Science,

HiJE h—R ) ) F 20— 7 (SWNT) DKy B i 1 34
WA AW TEHETH 5, SWINT AAHL3H L T
W DA T RN S R 72 6 A7 R LB
AUD DN, — I SUNT IFKICAREETH D KPP TRV R
NEFERLTLE D, 2D, SINT OHESHUKIATR
ZAFR 5 7o 01T SWNT K1 A KEEMED KT 2 VR g
T R U U L(SDS) 72 E DA RS ETEMEARS DNA 72 & T
BB L TR LT 5 HIENZ B IN TV D I,
Fex 1IHFET 27 BROHEY & TR & 32 RIRTEA %
FAVWTERBIICERE Lz SINT BXOEB I —R T/
Fa—7 (MINT) DAL RS L7ed, 74 b3
F vt (PL) MIEIC K 2 5k O e 3 1 &
Thiinoiz, 1)

ARWFGETIL Y CERFEMETR 20mM (pHT. 0) 2 AV,
HiPco SWNT 0. 5mg/mL {Z5%F L "C SDS % BRI BEAS 1. 0%,
Fokaa Y ERANCE A RimiEtEs (7T v
T—TF VR AT LF h U 7 L T ILF R H A V)
BER 1.0%c5 K5, ThEnmxiz, “rn—>7
AR AR THID 1200, iR 60%, JE$k 25kHz F 72
N ABEAF B AR CTHD 100W, 8% 45kHz T 90 4y
M OFBF I ALEL A L 7242 15000rpm, 8°C. 180 43T
DR L, DO ERA 10%%53 % SWNT 43Uk &
L7zo IRIT SWNT 0 it e, V) EBRR TR E 7213 1. 0%
RETEMEA A ETe U o BEREEIR CROLEEDS 0. 11272 5
F O AR L Edir AR Ah PL JHIE 251 C SWNT DR A~
7 MVERIE LT,

ZOFER, WFHLO SINT 43 BRik iz b Bay ik pe o
SWNT NEEND T EAVHAL, $512(9,4), (7,6) DF
SUT 4% HDSWNT D PL B — 7 BEHETH -7,

[X 12 SWNT % SDS T m—7HEBHF S5k (D).
SDS THRBEEE I (@), == YAl TT n—

OATHEEAN BAREBEZEZER

*E-mail: mgtifffq0719@gmail.com
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Fig. 1. (a) U > [EAETEIR. (b)1.0% iR % &) o
FRARMIR CHAIR L7235 A ORI R 725 nm 1281 5
PL A7 kv

THRGBE R (@), = 2 Y Pl T8 ZARUA 4y
B (@) L7=3BEa0PL 2227 ML (EEE) 251
72o SDS Foldama bV Eklz & ) CEEREEIR CH
WUTEGEDRK L(a) . Fmlsthglz & £ ) gk
ER CAHN LG8 1(b) TH D, (@)@& (b) @,
(a) @& (b) DELLET D & PL SREEIC R E AW TR
otemd, (@O b O, (@@L b)@% T 25 &
()D& @O@DHEAB TPL B — 27 BN/NEhoT-, Z DN
SRIL.SDS £V = = Pl T ok L7 SWNT @ PL &' —
ITINEELTNWDLZ EERB LTS, 2R
B AR O CTERL U 72 43 Bk @ SWNT 21, SDS -
T FYEAE HIC T o — TR E HWIZEA XD D
M. BB RITT LANAHOIE S BNEn 2 & PL
HIE X VISR T2,

X

1) K. Umemura, R. Hamano, H. Komatsu, T. Ikuno, and E.
Siswoyo, Molecules 26, 2908 (2021).
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Thermal conductivity measurement of single-walled carbon nanotubes
in the high temperature region

OMasaru Irita*, Kazuki Yoshino, Makoto Horiguchi, Kazuma Nagano, Shintaro Momose,

Yoshikazu Homma, Takahiro Yamamoto

Tokyo University of Science

HJE O — AR ) F 2 — 7 (SWONT) 1355F 3k o lid A4
Bhe LTRSS, Z OBVRERFEIZ DWW T
LRILOBEGwRF SR ERSH D V. L, F /) Ar—
NTOBMBEZEFHT 52 L3 CEELLS, /-
FEXE DB & Ay 72 B — SWONT D BVRE R D 134 72
V. Hi— SWONT OEMAEREZFHII 2 2 & 23, #F
)T uv—0ERIZVNETH D, EiR CHERO
BB R 400 W/m-K TH D D% LT, BE— SWONT ©
BMREER 6600 W/m-K OfF P23 PRI STV 5. SWONT

DEGEIE, BEFTERLS, 74/ KD FE0 30
BTHoD Y. F72, SWONT OEMEZER T, HABIOR S L
CIRE T IRIFLCW D, SWONT o7+ /  E¥JH A

TR AT, (KR (3K 10 K) THE um, ER T um TH

W, L < AZMETEEICHEN Y + / VBB E %2R
J. =%, L = AOMEETIE, ¥ERIENT + /) VBYR
ED LR L 725 & IR EVEE] % nEPpo
TS JEREMEE T, —EOEMER IR
5&@ﬁﬁﬂ%é“.$ﬁnfi,Vﬁ%ﬂh%&——
10 pm, T = ZIR)EIKICET 5 B — SWONT OEVRE
ROFHANZHE L.

AWETIE, VY7 I 7 4 —HMc IO ERLZY
T — MU, ALFERARHEREE CHEEG K L A8
SWCNT {22\ C, BRE=RAFHA Lz, FHANCIE, ok
NI APL) A A=V 7 NiEE Y, SWONT
DIRESAZFRIL, 1| WM E R4 Z &
TEMREREZFZ Y. K1 fFARIC, BT —IT%8
*@iﬂ%mﬁﬂ@ﬁﬁ“ﬁ@?&::fit7~

BERE L 7= SWONT 2RI U — Y — 2 IR INE T 5 Z &
T, SWONT DWRE A A2 FHAI L7z, B LIRS

TlE, BT —DHhIilsin 800 K T b MA SN TE
D, SWONT 2NEfii L TWA E T —n LB KT T 5
EMBETETCND. LT, FHLIRE S X
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Fig. 1. ©7 —(Z484& L 72(9,8) SWCNT D(a) PL A A —

DU R BRSNS L BVAE SRR Y. b

Z—fikE 10 um 28155 SWCNT A 7V 7 4 — D&
RREIE Y.

10 um [CARKTE 5 SWONT 0EI&1E, K1 () IR T
BI=7 7 —25F =7 —SWNT RXEHTH Y,
9,7), (9,8) SWONT AL ST 0. Bz
FHAERL TE 7213(9,8) SWONT DB TH 5. AHF4E
TIHMDO T A TV T 4 —IZOWTEREZRL, FDfH
MEPRLNCT DI L2 BT,

AMFFE1%, JST, CREST, JPMJCR18I5 ¥ 4245137~
HLDTHD.

X o

1) T Yamamoto et al., Nippon Kinzoku Gakkaishi/Journal
Japan Inst. Met. 73, 583 (2009).

2) S. Berber et al., Phys. Rev. Lett., 84, 20, 4613, (2000).

3) J. Hone et al., Phys. Rev. B, 59, 4, R2514, (1999).

4) N. Mingo et al., Nano Lett., 5, 7, 1221, (2005).

5) K. Yoshino et al., ACS Omega, 3, 4, 4352, (2018).

6) M. Irita et al., Nanomaterials, 11, 9, (2021).
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Damage to nucleic acids and cellular response induced by cold atmospheric pressure plasma
irradiation

OHirofumi Kurita”*

Toyohashi University of Technology

KREEARIR 7T X~ OAEMIG DT AETR 3T FE &
nNTRY, 77 XA~BEHZ X DMAEMOZEEDIZH,
PUES S RCAIETERE - (MBI L ~DF %R
FEERPHRNTHE S TWS, ZRETOMEDTE
BlIZEY, 77 A< iaics U bR LR
L7 BRaREMBLEERT L EBHLNIC
o TER, 0L IHEBEMITHELZITDDIIH
Be « 2 %08 - BB EDOEERE ST THY ., A
Tt DNA [XBRIERDBER E & 5 EERARS
FTHDH, MO DNA 1ZFEEA P L AR Ik -
THEEZ T, DNA LICSHUIW-CH R E 7 & 234
U %, DNA 5T ERERCHMIELZ  Z 2 &3 d
D EMBMOAELRE ST DERRBESTHY, &
FORFFOEENZEA T, 7T AR - TA
U% DNA HEICER LTI 2D TE /-,

7T A< BENT X > TA U 5 DNA HBEICET 50
Z2i%, WIENZITHN TV DNA BRI 77 A~ %W
H LT DNA 2420 &, MIICHLTT T X
~EWRA L2, T ONERDO DNA ZEHTT 5 DIz
KBIT&E 5, RIEICBW TR VERIKENC L 2 fi#T
BIEEAETHoTEN, EFOIX, S RmEHWE
T, IRMEEHEEWE TEST LT, AT LV —THik
% LY 9% Molecular beacon (MB) &g b4y =
X7 LAF R%Z DNA Fu—7 L LTHIHAT 5 EXIK
R & 72 RTE - e LA B L2 D, DNA 84
T % e U 7= 80 R 2 JIE 95 2 & TN E
HEIFHUR R L 7pode, Flo, ZOFIEEARD
NEEZHNTERLEZANTHRET L (R L) &
BB DE, N7 M MB ZRESETT T A~
F L7, ZORER, ATHIEETVERE LW TF
< HSTH FDONENC DNA BIFRERF2M2A LT
HZERBELMNTIRSTZD,

OATHEEAN BAREBEZEZER

*E-mail: kurita@chem.tut.ac.jp
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Fig. 1. KRJET 7 A~EIZL 55 7 - DNA #15

F7-. EEMA~D S5 X< TS, A DNA T
AT % DNA BEBIZOWTHIIT L TW5b, 77 R~
MBEHNZ L > TH /5 DNA (8T AE TS Z &1 %
K DFEATHR THL TR > TNDH N, EE ST
Bl I NERAEICIER Lz, & Milios A HRE 2%
WMlakkTH D A549 MIRIC T T A~Px v b AR
L. 7/ 5 DNA ZfEHTLT=L Z A, HIlAEGTRE K
ELERTEHRNWT T A~ RETTH > THEHTIMCHE
HEMNE L TNDZ EDVREN, UKL v b
BEFOIE I NELRLT VI ELALMNIR-72 9, F
7=, B2 30 - BRET 5 DNA [B1ERESR ORI
{EHRD B, BIEEM AT 2 D TV 5,

X M

1) H. Kurita, et al.: Appl. Phys. Lett. 107, 263702 (2015).

2) E. Szili, et al.: J. Phys. D: Appl. Phys. 50, 274001
(2017).

3) H. Kurita, et al.: PLOS ONE 15, e0232727 (2020).
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Rapid degradation of protein using gas-liquid interface plasma

OTatsuru Shirafuji'*, Jun-Seok Oh!, Hiroki Nakatani', Shiori Maezawa?, Motoko Takaoka’

'0saka City University, ’Kobe College

1. [FLC®IZ

WSRO T VX VIR T a4 XU p EORKYH
KkEm D TERSTREIELELOZRM & L TERT S
ZEWEAT, IV A, T LR —, FlikkE
G, 7A=Y AFELEOEARS D Z ERMLN
TW5. RKEBEIGEDDMET Lizmind RN 255 5o
HEEMEAERIC BT, BEORFE L L LI, ki
DX BREREZROBMAZBIT 22 LT, #AD
QoL M Rz o2 s EWifFsiLd. Lo, EROIK
SR, TRAF R A KEICIHE T 200K
DECIHEREANTEY, ZAE T X MO &
nTwa., BEbtteix, EiEo k) RER A
OREME, I LIRS 2 BREN S MLETH D
EEZLND. Froxlk, KEHEEES TOKY &
fbkoJFike LT, [RURRE 7 7 A~E 7t A
OFHEVEIC BT B FZE R T> T D .

A, Fxlk, @HTOSRIZET 2K E T
A= D4RV — N OVEREFHM O 7= 12, #E iRk 5y
FLLTHLNTWDIZAES EDOBfEEITV, fho
FIEE DL AT 7.

2. RBHEREEBEE

Fig. LIZREAm T 7 A~ UBEOFERK TH 5. WL
PRI LIS O BB AFIZBE R OB & Lz V. iAo A
VAKIZEEH LT 0.1 mg/ml OAITET /LT 2 L (BSA)
W2 DT T X< % fi L, WLVERRITH O BSA DOFE %
77y R74— NETHAM L7z, Fig. 2122 DfER%E
RY. RIESICED~A 7 R_"TVEERLEZKP S
T X< & AW FEwEE X, ROERED L O 0.01
mg/L LR E7257-0H12 60 &8T5 2, —F, KK
XTIEK 3 THERBEBADPERSN, 77X~
EHET DR E ML 352 LT, A KIE I A
L7z, A%, KREECOZOICENIHET S &

OATHEEAN BAREBEZEZER

*E-mail: shirafuji@osaka-cu.ac.jp
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HEE
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b,

X &

1) {ERERM : 55 38 A7 7 A~ ek v v F RS
SH 33 BT AMBRE Y R T L,
S027-A-05, p. 136 (2021).

2) RUEZFE2fh: FHEKTREE 33, 1(2009).
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Localization of Inward Plasma Method Using Parmanent Magnetic Lens

OHayato Nagasawa', Ken Ogitani*, Reo Watanabe? , and Hiroshi Suga'

!Chiba Institute of Technology Graduate School ? Chiba Institute of Technology

1. #&

T, BN 7 T X< 2384 S/ TREE DRERTD A
LT %DM, W5l77 A<ike LTHERE
NTEY, V=2 P=7 Y o IR0 R
FRETICEBWT, REDOENIE T2y F 7452k
WISHENTWD V. BB 7T A~ IEITHENIZ T A
ZEAN, MEEHOER»OOREEENEHFZTTT
A=k L, MIEDEROT I XA~EHADAY QET
W Z LT, AV EBCEIMEME Ry F S
THFETHD V. LoL, 77 A~ ETHME
IO NBEE/NSLTDHE, W 7T X~iBITLE L
TTITRSRRELRNEWIRIESRH D, Rt
DEVEEOENT yF L TIMTORD, 77 A<D
BB RAHES RO T D 2.

AAFFETIL, £ D ORI Z RS 5 72 DI/ N Tl
WG B RS DK AR & W Tesg L o XIZiEER L
7o AV LB ML (SS400) AT L7228, St
DOIRIZE D LU XOHERENRKE S Eb DT, AR
RIEIC K DBSRIRITIC L 0 BRI 2 5 R L s o
M oEEEIRER T LIk, BEL L XE
TELT-.

2. REBAHZE

Figure 1 [ZWB| 7T A~x v F o 7k, WL X
OHIER 2R d. BZET v o N—HNICHTAZEA LT
%, W4 mm OT VI FROWSE %8 L CEZEHE
K[RUARNG, WIIEDE Y IZEE L 7= 5RO E
WZEAER (13.56MHz) ZFIINL, HAZWSIENTYS
T AbSHT. REBRTIE, WSIE OSemATic
KA & bt (SS400) & W CIERLL 724t L o X
AREL, W7 XA~y F U M LEITo 7.

i

OATHEEAN BAREAEEFR
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*E-mail:
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1) S. Shimbori, et al. : J. Vac. Soc. Jpn. 53, 234 (2010).
2) R. Kanou, et al. : J. Vac. Soc. Jpn. 60, 148 (2017).
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Surface science of clay sorbent and radionuclide waste disposal

oHisao Satoh', Yuki Araki’

!Japan Nuclear Fuel Limited, *Ritsumeikan University
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ErEVOFA MI, SERTFABEA v 2,
AP O NERBICYIE R N4 R LTz 2:1 xR L 0 |
AP*D Mg EH#UIZ K D IEEM A E 53 1X(001)EIC Na',
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RRIZEGA A v oKFNC X 2 EE LA TN D, ZDOFF
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5, MEMEIZEARTHER S CARTE b~ nipBlg
THDHN, T L UL TIIAKFIRIE D F 72 % & Rk A
F 2 DOIFEITER LT 5, FHIUl 1T in-situ XRD &
TERARETH DN, T ITIEF D AFM (JFR1-[E /15
WEHTH AL, EETE S HDTH H(Fig. 1),

— 5T, A A BRI, BEk. (LT Tl
RENDHLETH D), FM-AFM(JE 502 F7 57 1 )
BAMEE) 70 & DO F OGN LV 5T A — 1T
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Bt WA O TR Co \ 2K 2 [EAE _E DS Eops D
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DACIE T DAZFED BT DI OIS & B2 D &

OAHEEN BAREAEEER
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@, . (b)

dogy (nm) AFM

Fig. 1. Direct measurement of montmorillonite doo1 in 1 M
solutions (KCI, CsCl and etc.) by AFM (a) and XRD (b).
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Fig. 2. Visualizations of K (a: XZ, b: XY) and Cs (c, d)

adsorbed montmorillonite (001) in 0.1 M solution [1].

B & K L[ mLgiZFE 3 2 CTdH 5, FM-AFM Tid,
B DRI AN | FEIE(L LTk T2 X DR
V7NN ET T T =L LTCHLEND, T
T A S OB LA A A K R Cs 1
PES K TFIE. ZREOH L CTE Y (Fig. 2). K UG TilX
S AR M L2 Ry hY — v 2Rd, Zh
5 OKFIED Kd (mL/g)% KL L TWD Z Ll b,

ZHIVE TP TO B E R ATRE T b o T2 DN
i, ZOH LWEHIEIC L » TIE RS ~OMIHE
HIBRAR & PG E R~ O FREME A IR T2, ZAUEL S
PEOFHEALTH H Y | FEITBEIM I FHE DI
HEkT2b0 tHfFINn D,

X m

1) Y. Araki, K. Kobayashi and H. Yamada: ALC Proc.
(2017).

- 1Ea07 -



TEa09

2021 FAAREEEF R P HER

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

In-situ PEFRFRZZAVERBELRAAT R

ER)<T—0

KG mE R

oJIIA R,

%*gﬁk 2 9

BRI AR, RS

VLB REL ML T PRI ZEE o & —, 200 P R R Be i S B R JE R,
SLBRFEZ Y —r =Xt ¥ — S~ L — U T ERKRE

Water Distributions inside lonomer Thin Films for Fuel Cells Analyzed
by in-situ Neutron Reflectometry

oTeppei Kawamoto!, Makoto Aoki?, Shinji Nohara'?, Junji Inukai®

13,4

'Fuel Cell Nanomaterials Center, University of Yamanashi, 2Organization for Advanced and Integrated Research, Kobe
University, *Clean Energy Research Center, University of Yamanashi, “Institut SEL FUEL, Universiti Kebangsaan Malaysia

1. #8

llex 557 TR e 0 B AR SOk g v oD X o
—IZfEH ézhfb\é4’ FUEBEMERY v — (A4
/7~)i ARV~ —NEIC AT K51 L HHALE
Mz L, J:%ﬂé'-éfm@%éaar AEFS K ONIAMEIC KR & 7252
BAERIET . ZOMAEERICONTIE, RENRT
v bR A F ) ~—"TH D Nafion®lZBWTHA
AR mNE L, T =4 A 4/ ~—IZBW T,
WFEEDIRE > 721300 TH D, AHFSE T Nafion 18 L
WT =4 5T A o ) ~—% Pt L OVCEp_EIcHE
L, PRENEMSEEENREIC I T 2 EIENE O 5 K
1D Z DYFHAT 2 | P RO R (NR) 2 W T T -
723,
2. EERAE
M ARERELEE LI VY B3 5 Nafion (Fig. 1(a)) & &Rk
L7=7 v U A& BAF-QAF A 4/ ~— (Fig. 1(b))
3%, T A=V L UL TR Pt B KON C AR
ICIEIE 100 nm FRECTA Yy o— UL 7=, 3BHE
ElX—E & L, Nafion Tix H,O, BAF-QAF TiZ D,O
THNE L72 Ny &2 F % > /S — Pl &8 C, AR EE
ZHfH L7=, NR X, J-PARC, MLF, BL16 T3l
L7,

3. HBREBRE

i & LT, Fig. 2 {Z Pt F&4K 1= ¢ Nafion (80 °C/80% RH)
(a) & BAF-QAF (60 °C/90% RH) (b)7# B> & ki £ 7
JL% 7597, Nafion, 3 & O BAF-QAF # ¥, /KB IX NR
BIERE DD Fitting fi#AT L7z, FHETEGELEBE D

%E”’ CF}—{CF —CFH» (a)

.
- b
OFOHACOOS ®)

Nafion EOCF,—CF]— O(CF);—S0,-H  BAF-QAF W ,

¢ -
CFJ cr cr

Fig. 1 Chemical structure of Nafion(a) and BAF-QAF(b)

TEIWCEKRBORRDY T LA Y =B E T, Pt
A EIZRBWTC, Nafion TlE, EX 0.8nm, H,0 BE
0.60 g cm™ ¥ 7 LA ¥ =B S 1, Bulk JED H,0 %
E 016 gem™ D 38 {FDEKELZHL, HAHKTH-

72o BAF-QAF T, /& &% 4.3 nm, D,0 £ 0.09 g cm™
DOV T LAY —2EK I, Bulk 8D D0OEE024¢
em?® D 04 EDOEKEEZFFL, KK TH-oTZ, Fiz
Topmost layer (2331 C, Nafion Ti¥, JE & 5.3 nm, HO
B 0.22 gem™ & Bulk f8 & Ll U CBUKITH - 7273,
BAF-QAF TIHE XiZ 1.3 nm, D0 % 0.15gcem™ &

Bulk J& & i U CBRAKITHoTo, DA F /) ~v—IC
XY 7 LAY —LEKREBEDOE VT, BERLOMWA
PEICENE L 5T

BHREEZOND, M

£
. o] 0183
K ﬁk « |2 O : Nafion density / g cm
M : H,0 density / g cm*
. . (b) O‘EJ 1.00
1) H. Nishiyama et al. 08 > Moo
E /0 oro [ Topmost - Z Mo,
ébzéwggés Chem. € e
g
> . 2 8 020
2) T. Kawamoto et al. e gon 2w
Electrochemistry IR
O : BAF-QAF d ity / 3
2019, 87, 270. I~ i~ H:D,0 densitye;‘glcym"g e
3) T. Kimura et al. | 0 T 1m0
5
Langmuir 2020, 36, oo
- = 0.66
4955 ° 2 g;g 2 2 3:3: E;‘;e“,a‘;hw g 0.44
Q_I g 0.22
e . [ EEm— s 0.00

80% RH 90% RH

Fig 2 Models for humidified thin

[6%E L 7= BAF-QAF #fi%, Nafion M5z 3 B4 )= films (a): Nafion 80% RH on
Pt/Si0,/Si(100), (b): BAF-QAF
90% RH on Pt/Si0,/Si(100).
*E-mail:jinukai@yamanashi.ac.jp
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Operando time-resolved CARS spectroscopy of water distribution and its chemical state
inside the proton exchange membranes under transient conditions during power generation

OHiromichi Nishiyama' and Junji Inukai**

! Fuel Cell Nanomaterials Center University of Yamanshi,, > Clean Energy Research Center University of Yamanshi,
3 Fuel Cell Institute Universiti Kebangsaan Malaysia
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Fig. 1. Transient values of 1 at the cathode-side surface of a
Nafion membrane during the current density jump from 0.1
to 0.3 (yellow), 0.5 (blue), 0.7 (green), and 1.0 (red) A

cm™>.
BI2 ) DT (A1) ORFRZEZ R, 2OMHEIX
EIREET D B2k, PN RL, BRRIcA—
W=V a— MR LEOBIZ—~EDMHEE TR L
(Fig.1), ZDOF—r"— a— hE, BIREBEEOELD
RKE&E, 77206, Y — RTOKERGEE & |
BERIRBIZ L > THEINDHKDOEITIE L TREL
Rolo, BEIREEOWEINIHE D AEO¥EME, £OK
Ay N HANMIIKERES LToKG T OROBIMT L5 b
DT, KFREEF y NI —7 ODFENRBE S NI,

X &

1) H. Nishiyama, S. Takamuku, K. Oshikawa, S. Lacher, A.
liyama, J. Inukai, J. Phys. Chem. C, 124, 9703 (2020).

2) H. Nishiyama, S. Takamuku, A. liyama, J. Inukai, J.
Phys. Chem, C. 124, 19508 (2020).
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Investigation of MnOx OER electrocatalyst including alkali metal ions by operando XAS
observation

OShun Tsunekawa' and Masaaki Yoshida®"

"Yamaguchi University
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LR 2 D72\ CO, 7 U — THRifE il RE 2k Btk
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4. STk

1) M. Huynh et al., J. Am. Chem. Soc., 2014, 136, 6002.
2) S. Tsunckawa and M. Yoshida*, et al., J. Phys. Chem.
C, 2020, 124, 23611.
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Derivatization effect of cobalt phthalocyanine on the catalytic activity
for carbon monoxide reduction reaction

OYutaro Umejima' and Jun Nakamura'”

! The University of Electro-Communications (UEC-Tokyo)

—RAIRTE (CONIXTT B FHAERREZ R X —JHOAERY A 7 VOMNIL. CLIEFDORERBIED 1 >Th 5,
— LR FEIRTT (COR) SUGTHRTT D EiE Mt & L TN TV A ESBABIIEEEE, SaA R Eln
ZLOREEALTNDTD, BEBOEHEEZD LB EIOBREARD N TS, T< K, a0
k7 Xwa 7 =2 (CoPc) A COR MIGDEimthiafilfi ¢ o Z LM SN -T2 [1], —FH T, #ARRER
EFRISTH DBFRITTRINCIBNT, 7X 1 v 7 = OFEREA MM A2 m ESE 5 2 ERH LN R o7
[2], ARWFFE Tl EILBEEERRIC S < F—FEFHHE 2 AV T, CoPc OFFEMRILA COR Kt DfiiiitEIZ 5 2 5
BT T=, CoPc OFFEIMRL LT, Fkx X CoAzPc-4N & CoAzPc-8N %# B JE L7-, Figs.l(a)-1(c) IXZAEI,
CoPc 3 & CoPc DA (CoAzPc-4N, CoAzPc-8N) D4y 1-H§ik % 7k 9, COR ST H 3 2 filili4: 1% Norskov
512 & o THEZE & 7= Computational hydrogen electrode model [3] & AV CREAf L7z, BEAERDIIA X L A X
J—=NVERE L, £, CORTORIGTA MIza v MNRFELEE L,

Fig. 1 (d) (% CoPc, CoAzPc-4N, CoAzPc-8N @ COR KINZHITDHBM =R VX=X AT 7 F L% 7~T, COR X
JSIENT O FIZE N TH CO—>*CHO—*CHOH—*CH,OH—CH;0H & HETT L, A& A & 7 — )b~ L3E o0
SINDBENT AN —ILZETH DI EBRE Iz, CoPc, CoAzPc-4N, CoAzPc-8N DiBFE LD KX X,
FREI 121V, LIV, 1.14V L 72 b | EFWSIEDEWEHFERIZE, KV ERVIREELZ R~ Z &R 0h o7,

9 :H (@) < ?
@:c 2 ‘oo,
:_:gé 052 0%0 %, a,
' 20 0y d) 25 o
[ ] - ] [ ] —CoPc
>
2 L85 &' 2 + —CoAzPc-4N f \\
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Fig. 1: Molecular structure of (a) CoPc, (b) CoAzPc-4N, (c) CoAzPc-8N, and
(d) free energy diagrams of CoPc, CoAzPc-4N, and CoAzPc-8N for the COR reaction.
“*” means that a reaction intermediate adsorbs on the reaction site of molecules.

[17Y. Wu, Z. Jiang, X. Lu, Y. Liang, H. Wang, Nature 575, 639 (2019)

[2] H. Abe, Y. Hirai, S. Ikeda, Y. Matsuo, H. Matsuyama, J. Nakamura, T. Matsue, H. Yabu, NPG Asia Materials 11, 57
(2019)

[3]7J. K. Nerskov, J. Rossmeisl, A. Logadottir, L. Lindqvist, J. Phys. Chem. B 108, 17886 (2004)
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Retarding field electron energy analyzer and photoelectron holography

OTomohiro Matsushita'

'Nara Institute of Science and Technology
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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).
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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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T, 20k D% < HMbFHEE. WA, RS
LWV S O EMERRERICE E > TWD, Zhn
N & D DRTZERE - BEVEHEPEXICR T 2HEHE O
BEOR MRy T LMo TN,
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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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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
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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
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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).
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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
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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
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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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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
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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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BUKEM BRI~ DKRGE - [ERAT OEFEHREY—1
Oifilsy JAS-12, P BK', AR 52, @k 2s

VHOREAER S -

2HHBIRE - v —F—Tu T TR & —

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

1. [FLC®IZ

KAFOMERENZ BT 5 BT, KKOMmEIZ
Ko TEMT D, T OWERAFVEIT RS ~D W%
BKROEEIZ L > Tl s b Z L% <, Bz Tk
LT KD R I 2 B AUE T 5 2 & CTRNT Of
HENNERTEET AR ENBEBEEINATND, P F
7o, TREhERE (BEARRFR W) SIREZE LS H e
WO 2 5HT 5 & . WAE KD LD > TREEN S
BRI A - O DBBIEMA T L=y 2D TR
SHHEND, Vo fRbELN TS, 2

L LIERDAFZETIE, WEKNED L HITEEL
TV, ZOBRBEOWMBIIGELNTE LT, B
BEEMBTOWE KIZ OV TIIRFER D H BT — 722
WHENRE SHTWD, Zhiud, MBS BUKIETKIC
LB AL AT — RZERNEICE X 5, LA L,
KOGTNEHEHORLS Lz LTHEY TEIZ L
WA OGS, B EEIIERR A B Ry
F—DREREL/KRBOHEHBEEERKSETCLED
ZEMD, ZORENPERAEKIZK LTH Y SLoMNITH
TR, Fo, BEREEZ DT LV TRZDZD
Wi, BB OWE KD ED X S iEiEE Y |
AP E EDO XD BRHEEEREZ LTV EMDZ &
BETHDH, &I THRAIINEHRBUKEMEITH D
DU DKL R AW K OIS A IREN 0 SRR LT,

2. EER

AT 1A R IEENRE I 5 AL (HD-VSFG) 53 e ik
CIEEND . HED 72T ORI AT RV SR
WZEHIIC & 2 ik 4 v R RIS U ICIUD 72 R
T L— RERAREIOANT MAEFHEILZ, Z
D FIETRHEZA 1 nm LT RRE O 5O 3R R
ZFFD . EToRERE SRR & L FRRICIEIRTE %
720 L D5y F L UL TOM AR 2 it & 5,

OAHEEN BAREAEEER

*E-mail: yui@rs.tus.ac.jp

" %p Relati%/g humidity [%]
L ] — 50
— 90

/a.u.

)

Imy,
o

104 A
L]
=20 T T T T T
2800 3000 3200 3400 3600 3800

IR Wavenumber / cm”

Fig. 1. > U # &£ EW %KD HD-VSFG A7 h L

3. HMREBE

L& 57z HD-VSEG 27 FV&ART, 20
DHETIHEEDNEICHAICHEND D, ZO/FEIE
KO3 TOEMZEHZXLTHY, BEOHEME &
WESAMFHICEELTWAZ &1, ZOREICE
Dl b ZREBEOKBGFET DI EEEKRLTWY
Bo ZO3HIEFRME ST LOBIEIZ N D RN,
T EE N U TR KE DR 722 THIE 5D
KT Z &id7zpv, L LERTITBEICS L TES
DETDERGEON, 202 enbFhaid, %
FARTEREE BT Y A REZ B STITHKR
WRIZAAM L TR, BEOHEME & HICREEED
HREA R LTV EfbRw Lz, P A% I E A 1Al
E L THWON D RBEMEHI T LT REROFH 21T
VN, B KRDBEBRICE R RFET A=A A3 LT
L0 — B EEL L2 EEL TV D,

X W

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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13 VREOERRAEREICER LEFLGTHBES AT LBEADEHA

OJIE FF Y, FHA 62, B EH 2, fExk fih2
VBTSSR T AT, 2 AURERRCE T

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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Chair:Mineharu Suzuki, Hideki Yoshikawa(National Institute for Materials Science)
Wed. Nov 3, 2021 1:30 PM - 5:30 PM Room A (Udon)

[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

[ZF D] Break time
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))
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

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

SAaVY LT 4T

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).
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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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EYEEORESITICEE I S ERRTREL

OAk i
AR N RN AR AR R

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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