Thu. Nov 4, 2021

Room F

Surface Science(SS1) Physical Property

[2Fa03-07] SS1

Chair:Kazuyuki Sakamoto(Osaka University)
9:00 AM - 10:15 AM Room F (Marugame)

[2Fa03] Electronic properties of ultrathin Bi,Te, films
grown on CaF,(111)
*shinichiro hatta', shinpei higaki1, hiroshi okuyama1,
tetsuya aruga’ (1. Kyoto university)
9:00 AM - 9:15 AM

[2Fa04] Thickness-dependence of van Hove singularity
in Li-intercalated graphene
*Satoru Ichinokura’, Masayuki Toyoda1, Mizuki
Hashizume', Kentaro Horii', Syotaro Kusaka', Shin-
ichiro Ideta?, Kiyohisa Tanaka®, Ryota Shimizu®, Taro
Hitosugi3, Susumu Saito", Toru Hirahara' (1.
Department of Physics, Tokyo Institute of
Technology, 2. UVSOR Facility, Institute for
Molecular Science, 3. Department of Applied
Chemistry, Tokyo Institute of Technology)
9:15 AM - 9:30 AM

[2Fa05] Study of layer-dependent dynamics of Dirac
Fermions in quasi-crystalline bilayer graphene
by concerting usages of positron diffraction
and time-resolved photoemission spectroscopy
*iwao matsuda’, Yuhao Zhao', Yuki Fukaya® (1. the
University of Tokyo, 2. Japan Atomic Energy
Agency)
9:30 AM - 9:45 AM

[2Fa06] Evolution of atomic and electronic structure of
double-layer In by Mg deposition
*Shigemi Terakawa", Shinichiro Hatta", Hiroshi
Okuyama1, Tetsuya Aruga1 (1. Graduate School of
Science, Kyoto University)
9:45 AM - 10:00 AM

[2Fa07] The electronic structure of PdCu surface alloy
*Kei Nagatomo1, Nanao Morii', Takushi limori?, Fumio
Komori', Hiroyuki Hirayama®, Kan Nakatsuji' (1.
Department of Material Science and
Engineering, Tokyo Institute of Technology, 2.
Institute for Solid State Physics, University of
Tokyo, 3. Department of Physics ,Tokyo Institute of
Technology)
10:00 AM - 10:15 AM

2021 FHAKREEEZRPMAERSR

Surface Science(SS1) Physical Property
[2Cp01-06] SS1

Chair:Shunsuke Yoshizawa(NIMS)

1:30 PM - 3:00 PM Room C (Takamatsu)

[2Cp01] Real-space studies of single-molecule
reactions induced by localized surface
plasmons
*emiko kazuma' (1. RIKEN)

1:30 PM - 2:00 PM

[2Cp03] Investigation of Low-dimensional Si Structures
on Ag(111) by Scanning Probe Microscopy
*Lingyu Fengq, Keisuke Yabuoshi', Jo Onoda?,
Akitoshi Shiotari’, Masahiro Fukuda?, Taisuke Ozaki?,
Yoshiaki Sugimoto® (1. Graduate School of Frontier
Sciences, The University of Tokyo, 2. Institute for
Solid State Physics, The University of Tokyo, 3.
University of Alberta)

2:00 PM - 2:30 PM

[2CpO5R] Observation of STM-luminescence induced by
THz-field-driven tunneling electrons
*kensuke kimura', Yuta N\orinagaz, Hiroshi Imada’,
lkufumi Katayama?, Kanta Asakawa?, Katsumasa
Yoshioka?, Yousoo Kim", Jun Takeda'? (1. Cluster
for pioneering research, RIKEN, 2. Graduate school
of engineering science, Yokohama National
University)

2:30 PM - 2:45 PM

[2Cp06] Nano-scale imaging of optical property of
pentacene thin-film by Photoinduced Force
Microscopy
*Kanata Fukuzawa', Tatsuya Yamamoto', Kazuki
Saito', Yasuhiro Sugawara' (1. Graduate School of
Engineering, Osaka University)

2:45 PM - 3:00 PM

Surface Science(SS2) Chemical Property

[2Da03-14] SS2

B :F2 MH(BARRFIAEREMEE). L) E—EBBEXRTD
FRICBERAERE)

9:00 AM - 12:00 PM Room D (Kotohira)

[2Da03S] Hydrophobic effects of nitrogen doped

graphene catalysts on oxygen reduction



reaction
*Kaito Homma"', Yuuto Endou’, Santosh Singh1,
Koutarou Takeyasu', Junji Nakamura® (1. Graduate
school of Science and Technology, Tsukuba
University )
9:00 AM - 9:15 AM
[2Da04S] The change of reaction mechanism in pH of N-
doped carbon catalyst
*Kenji Hayashida', Yusuke Hikita, Kotaro
Takeyasu', Takahiro Kondo', Junji Nakamura' (1.
Graduate school of Science and Technology,
Tsukuba University)
9:15 AM - 9:30 AM
[2Da05] Interaction of water with nitrogen-doped
graphene
*Azim Fitri Bin Zainul Abidin' (1. Graduate School
of Engineering, Osaka University)
9:30 AM - 9:45 AM
[2Da06] Surface reactions of 2D materials controlled
by field-effect transistors
*Ryo Nouchi™? (1. Osaka Prefecture University, 2.
Japan Science and Technology Agency)
9:45 AM - 10:15 AM
[ZDAth] Break time
10:15 AM - 10:30 AM
[2Da09] Elucidation of surface molecular processes by
in situ core-level spectroscopy
*Hiroshi Kondoh' (1. Keio University)
10:30 AM - 11:00 AM
[2Da11] In situ electron microscopy of laser heating
formation dynamics of carbon nanotubes
supporting molybdenum carbide particles
*Tomoya Egoshi’, Naoki Uemura®, Tokushi Kizuka’
(1. University of Tsukuba)
11:00 AM - 11:15 AM
[2Da12S] Structural analysis of reduced molybdenum
oxide catalyst for light-assisted reverse
water-gas shift reaction.
*Shintaro Naito', Yasutaka Kuwahara'?3, Kazuki
Kusu', Hiromi Yamashita™ (1. Osaka University, 2.
Elements Strategy Initiative for Catalysts and
Batteries, Kyoto University, 3. JST PRESTO)
11:15 AM - 11:30 AM
[2Da13S] Preparation of Reduced Titanium Dioxide
Assisted by Hydrogen Spillover

*Tetsuya Toyonaga', Yukari Yamazaki', Kohsuke
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Mori'?, Yasutaka Kuwahara'?3, Hiromi Yamashita'~
(1. Graduate School of Engineering, Osaka
University, 2. Elements Strategy Initiative for
Catalysts and Batteries Kyoto University, 3. JST
PRSTO)
11:30 AM - 11:45 AM
[2Da14] Synthesis of hetero-dipeptides using a dry-wet

cycle on a mineral

*Daichi Uchida®, Daisuke Ishikawa’, Masahiko Hara'
(1. School of Materials and Chemical Technology,

Tokyo Institute of Technology)

11:45 AM - 12:00 PM

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

[2Dp01-05] ASS
Chair:Satoka Aoyagi(Seikei University)
1:30 PM - 3:00 PM Room D (Kotohira)

[2Dp01S] 3D atomic arrangement analysis of 2H-MoS,
and Na intercalation by photoelectron
holography
*Shunjo Koga', Yusuke Hashimoto', Soichiro
Takeuchi’, Masaki Tanaka', Zexu Sun', Tomohiro
Matsushita' (1. Nara Institute of Science and
Technology)

1:30 PM - 1:45 PM

[2Dp02S] Inverse Estimation of Common Peak Structure
from Multiple Spectral Data
*ryo murakami’, Hayaru Shouno’, Kenji Nagataz,
Hiroshi Shinotsuka®, Hideki Yoshikawa® (1. The
University of Electro-Communications, 2. National
Institute for Materials Science)

1:45 PM - 2:00 PM

[2Dp03S] Machine learning analysis for RHEED images
using EM algorithm
*Asako Yoshinari'?, Yasunobu Ando®, Tarojiro
Matsumura®, Masato Kotsugi', Naoka Nagamura®2*

(1. Graduate School of Advanced Engineering,
Tokyo University of Science, 2. National Institute
for Materials Science, 3. National Institute of
Advanced Industrial Science and Technology, 4.
Japan Science and Technology Agency PRESTO)
2:00 PM - 2:15 PM

[2Dp04] Development of reciprocal-space-map

evaluation method for three-dimensional Si
structure surface with construction of multi-

axes controlled RHEED system



*Tomoya Shimizu', Yuki Ida’, Shunta Takahashi',
Liliany N Pamasi', Azusa N Hattori?, Hidekazu
Tanaka®, Hiroki Momono®, Ken Hattori' (1. Nara
Institute of Science and Technology, 2. SANKEN
Osaka University, 3. Yonago College)
2:15 PM - 2:30 PM

[2Dp05] Realization of three-dimensional architected
surface creation and investigation of novel
structural and physical properties
*Azusa N. Hattori" (1. SANKEN, Osaka University)
2:30 PM - 3:00 PM

Vacuum Science Technology(VST)
[2Ep01-04] VST

Chair:Hajime Yoshida(AIST)

1:30 PM - 2:30 PM Room E (Naoshima)

[2EpO1] Evaluation of the vacuum firing effect by the
buildup test
*junichiro kamiya', Kazuhiro Takano', Kaoru Wada?
(1. Japan Atomic Energy Agency, 2. Tokyo
Electronics Co.,Ltd.)
1:30 PM - 1:45 PM
[2EpO2] Characterization of small vacuum process
vessels made of 0.2% Be-Cu material
*Takao Nakamura', Masahide Kuroiwa®, Shinsuke
Kishikawa?, Shuichi Hemmi?, Ryuichiro Kamei® (1.
Institute of Industrial Science, The University of
Tokyo, 2. Tokyo Electronics, CO. LTD, 3. Seinan
Industry. LTD)
1:45 PM - 2:00 PM
[2Ep03] Surface analysis of surface finished aluminum
alloys with low outgassing property
naoki ogawa?’, *hiroki kurisu?, setsuo yamamoto?
(1. RORZE Corporation, 2. Graduate School Science
and Technology for Innovation Yamaguchi
University)
2:00 PM - 2:15PM
[2Ep04S] Characterization of Zr and Ti NEG films
deposited by UHV sputtering
*Ryosuke Tsuchida', Md. Suruz Mian", Takeo
Nakano', Takashi Kikuchi®, Kazuhiko Mase®? (1.
Graduate School of Science and Technology, Seikei
University, 2. KEK, 3. SOKENDAI)
2:15 PM - 2:30 PM

2021 FHAKREEEZRPMAERSR

Surface Engineering/Thin Film/Semiconductor/Magnetic, Electronic, and
Photonic devices/Electronic Material Processing(SE/TF/EMP/MI/MS)
[2Ca07-13] TF/SE/EMP/MI/MS

Chair:

10:00 AM - 12:00 PM Room C (Takamatsu)

[2Ca07R] Analysis of vibrational states of H in Pd
nanofilm by inelastic neutron scattering
*Takahiro Ozawa', Maiko Kofu?, Mitsutaka
Nakamura?, Kazuki lida®, Toshiya Otomo*, Osamu
Yamamuro®, Ryota Shimizu®, Taro Hitosugié,
Katsuyuki Fukutani™’ (1. Institute of Industrial
Science , The University of Tokyo, 2. J-PARC
Center, Japan Atomic Energy Agency, 3. Neutron
Science and Technology Center, Comprehensive
Research Organization for Science and Society, 4.
Institute of Materials Structure Science, High
Energy Accelerator Research Organization (KEK), 5.
Institute for Solid State Physics, The University of
Tokyo, 6. School of Materials and Chemical
Technology, Tokyo Institute of Technology, 7.
Advanced Science Research center, Japan Atomic
Energy Agency)
10:00 AM - 10:15 AM
[2Ca08] Low damage Radical oxidation of Gold
Nanoparticle Plasmon
*Kazuyasu Watanabe', Takeshi Kitajima', Toshiki
Nakano' (1. National Defense Academy)
10:15 AM - 10:30 AM
[2Ca09Y] Low temperature deposition of c-axis
oriented gallium nitride films using high-
density convergent plasma sputtering device
*Taisei Motomura’, Tatsuo Tabaru', Masato
Uehara' (1. Sensing System Research Center,
National Institute of Advanced Industrial Science
and Technology)
10:30 AM - 10:45 AM
[2Ca10S] Characterization of mist chemical vapor
deposited Al,O; thin films and its
applications in GaN-based MIS-HEMTs
*Tomohiro l\/\otoyama1, Ali Baratov?, Rui Shan Low?,
Shun Urano?, Yusui Nakamura®, Masaaki Kuzuhara®,
Joel T. Asubar?, Zenji Yatabe® (1. Graduate School
of Science and Technology, Kumamoto University,

2. Graduate School of Engineering, University of



Fukui, 3. Faculty of Advanced Science and
Technology, Kumamoto University, 4. School of
Engineering, Kwansei Gakuin University)
10:45 AM - 11:00 AM
[ZFD{h] Break time
11:00 AM - 11:15 AM
[2Ca12] Modulation of Metal-Insulator Transition
Properties in the strain-controlled VO, micro
sample
*Ai I, Osaka', Rui Li", Liliany N. Pamasi?, Ken
Hattori?, Hidekazu Tanaka', Azusa N. Hattori' (1.
SANKEN, Osaka University, 2. Graduate School of
Science and Technology, NAIST)
11:15 AM - 11:30 AM
[2Ca13] Creation of single photon source/spin defect
in SiC toward quantum applications
*Takeshi Ohshima' (1. National Institutes for
Quantum Science and Technology)

11:30 AM - 12:00 PM

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

[2Ea03-14] LD/NS/NM

Chair:(Tokyo Institute of Technology), (Waseda University)
9:00 AM - 12:00 PM Room E (Naoshima)

[2Ea03] Cu doping into TiO, nanoparticles via liquid
phase deposition and their photocatalytic
application
*Mitsuhiro Honda", Listitani Popy', Yo Ichikawa' (1.
Nagoya Institute of Technology)

9:00 AM - 9:15 AM

[2Ea04] Electron irradiation dependence in C,,
Pyrrolidine Tris Acid (CPTA)Thin Film
*Mihiro Takeuchi'?, Hiroshi Suga®?, Ying-Chiao
WANG?, Takatsugu Wakahara®, Kazuhito
Tsukagoshi2'1 (1. Chiba Institute of Technology, 2.
WPI-MANA NIMS, 3. Research Center for Functional
Materials NIMS)

9:15 AM - 9:30 AM

[2Ea05] Edge-edge interactions of bilayer zigzag SiC
nanoribbons
*Rongyao Sun', Jun Nakamura' (1. Graduate School
of information and Communication Engineering, The
University of Electro-Communications)

9:30 AM - 9:45 AM
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[2Ea06] Charge transfer Mechanism in N719/6-AHT/Au
by frequency modulated AFM
*Masahiro Nakayama', Ming-Chi Cheng"?, Kentaro
Kajimoto', Takashi Yamada', Hiroshi Ohoyama',
Takuya Matsumoto' (1. Graduate School of Science,
Osaka University, 2. National Taiwan University)
9:45 AM - 10:00 AM
[2Ea07] Elucidation of molecular switch mechanism on
Au surface by mixed self-assembled monolayers
*Naoya Mishima', Hiroshi Ohyama’, Takashi Yamada',
Naoki Ando?, Yutaka le?, Takuya Matsumoto' (1.
Graduate School of Science, Osaka University, 2. The
institute of Scientific and Industrial Research, Osaka
university)
10:00 AM - 10:15 AM
[ZDAih] Break time
10:15 AM - 10:30 AM
[2Ea09S] Manipulation of nitric oxide molecule by
attractive force using scanning probe
microscopy
*Runnan Zhang", Masahiro Fukuda?, Taisuke Ozaki?,
Yoshiaki Sugimoto' (1. Graduate School of
Frontier Sciences, University of Tokyo, 2. Institute
for Solid State Physics, The University of Tokyo)
10:30 AM - 10:45 AM
[2Ea10S] High density phase of oxygen layer on
Ag(111) observed by atomic force microscopy
*Mitsuo Kimura', Yoshiaki Sugimoto’ (1. Graduate
School of Frontier Sciences, The University of
Tokyo)
10:45 AM - 11:00 AM
[2Ea11] Theoretical study on transport phenomena in
nanostructures
*satoshi watanabe' (1. Graduate School of
Engineering, The University of Tokyo)
11:00 AM - 11:30 AM
[2Ea13S] Understanding binding strength and electric
conductivity of single-molecule junctions
*yuji isshiki', tomoaki nishino’, shintaro fujii' (1.
Graduate School of Science and Engineering, Tokyo
Institute of Technology)
11:30 AM - 11:45 AM
[2Ea14S] Molecular dynamic simulations of the
dynamics of the water adsorbed on the
graphene surface

*Yusei Kioka', Yuki Maekawa?, Kenji Sasaoka,



Takahiro Yamamoto'? (1. Graduate School of
Science, Tokyo University of Science, 2. Graduate
School of Engineering, Tokyo University of Science,
3. Water Frontier Research Center, RIST, Tokyo
University of Science)

11:45 AM - 12:00 PM

Division

[2Aa01-14] 7 — 9 ERENRERFZMREEE [T — S ER
g7 7O—-FHREODRADEMA ]

Chair:Masato Kotsugi(Tokyo University of Science), Yasunobu

Ando(National Institute of Advanced Industrial Science and

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

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

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

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

[Z DAt ] Break time
9:45 AM - 10:00 AM

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

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

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

Division
[2Ba02-13] SPM Division's Session
Chair:Yukio Hasegawa(The University of Tokyo), Yoshiaki

Sugimoto(The University of Tokyo)
8:45 AM - 12:00 PM Room B (Olive)

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

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

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

[ZDfth] Break time



10:15 AM - 10:30 AM

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

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

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

Division
[2Bp02-12] ¥ o OE—L7F+ YUY IEMES
Chair:Yoshikazu Honma(Tokyo University of Science), Susumu

Shiraki(Nippon Institute of Technology)
1:30 PM - 4:30 PM Room B (Olive)

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

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

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

[ZD{h] Break time
2:45 PM - 3:00 PM

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

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

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

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

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

4:15PM - 4:30 PM

Symposium

[2Ap01-12] Symposium

Chair:Yuki Araki(Ritsumeikan University)
1:30 PM - 4:45 PM Room A (Udon)

[2Ap01] The optical measurement of planetary
atmosphere and plasmas
*Kazuo Yoshioka' (1. Graduate School of Frontier
Sciences, The University of Tokyo)
1:30 PM - 2:00 PM

[2Ap03] Development of high precision wolter mirror
for X-ray telescopes

*Hidekazu Mimura® (1. School of Engineering, The



University of Tokyo)
2:00 PM - 2:30 PM

[2Ap05] Lunar science based on radiation spectroscopy
*Masayuki Naito', Nobuyuki Hasebe? (1. National
Institutes for Quantum and Radiological Science and
Technology, 2. Waseda University)
2:30 PM - 3:00 PM

[ZF D] Break time
3:00 PM - 3:15 PM

[2Ap08] Visualizing Crystal Growth Process in
Microgravity
*Katsuo Tsukamoto' (1. Graduate School of
Science, Tohoku University)
3:15PM - 3:45 PM

[2Ap10] Crystal growth mechanism revealed by space
experiments
*Hitoshi Miura®, Yoshinori Furukawa?, Yoshihisa
Suzuki® (1. Graduate School of Science, Nagoya City
University, 2. Institute of Low Temperature Science,
Hokkaido University, 3. Graduate School of
Technology, Industrial and Social Sciences,
Tokushima University)
3:45PM - 4:15 PM

[2Ap12] Graviresponses of unicellular protists
*Azusa Kage', Yoshihiro Mogami2 (1. Department of
Physics, Gakushuin University, 2. Graduate School of
Humanities and Sciences, Ochanomizu University)

4:15 PM - 4:45 PM

Luncheon Seminar

[2FI01] Lunch-on-Seminar
Chair:(Tokyo University of Science)
12:15 PM - 1:15 PM Room F (Marugame)

[2FI01] English
*Mareki Honma' (1. National Astronomical
Observatory of Japan)
12:15 PM - 1:15 PM

P15

Poster (core time)

[2P01-37] Poster

FEE

15:30-16:30 HHABEE (FRK)
16:30-17:30 BSERAM (REERMRIZEKX)
3:30 PM - 5:30 PM P £18 (P £18)

©-
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[2P01] Study of Large Barkhausen Jump at
Ferromagnetic Wire
*Miyuki Ninomiya', Norimichi Watanabe', Susumu Abe’,
Akiyoshi Nakayama' (1. Kanagawa University,
Graduate School of Engineering)

[2P02S] Electronic structure of Cu(001)c(4x2)-Bi

surface

*Nanao Morii', Kei Nagatomo1, Koichi Takemura',
Takumi Ouchi', Hitomi Uryu’, Shunsuke Nagao', Rio
Kawazoe', Takushi limori?, Fumio Komori', Hiroyuki
Hirayama3, Kan Nakatsuji1 (1. Department of
Materials Science and Engineering, Tokyo Institute
of Technology, 2. Institute for Solid State Physics,
University of Tokyo, 3. Department of Physics,
Tokyo Institute of Technology)

[2P0O3] Electronic structure of Bi(110) ultra-thin films
grown on Si(111)v/3x/3-B substrates
*Takumi Ouchi’ (1. Department of Materials science
and Engineering, Tokyo Institute of Technology)

[2P04] Band dispersion measurements of rubrene single
crystals by ARUPS and comparison with
theoretical calculations
*Masaki Murakami’, Keisuke Fukutani?, Daijiro Okaue®,
Ken-ichi Fukui2‘3, Hiroyuki Ishii4, Satoshi Kera'? .
Graduate School of Science and Engineering, Chiba
University., 2. Institute for Molecular Science., 3.
Osaka University., 4. Tsukuba University.)

[2P0O5] MD Simulation on Exfoliation of Carbon Fiber-
Resin Interface in Carbon Fiber Reinforced
Plastics
*Kohei Suzuki', Takahiro Yamamoto? (1. Department
of Electrical Engineering, Tokyo University of Science,
2. Department of Physics, Tokyo University of
Science)

[2P06] Roughness of a vicinal surface with faceted
macrosteps
*noriko akutsu’ (1. Osaka Electro-Communication
University)

[2P07] Roughness exponent and a scaling function for
the assembling/disassembling of faceted
macrosteps
*noriko akutsu® (1. Osaka Electro-Communication
University)

[2P08S] Thermal effects for surface chemical state of

PTFE irradiated by N* ion beam



*Yoshitaka Nakayama', Takano Ichiro® (1. Graduate
School of Engineering Kogakuin University, 2. Faculty

of Engineering Kogakuin University)

[2P09] STM study of one-dimensional polymerization

using crown ether ordered array
*Ayano Yoshida', Fumi Nishino', Toyo Kazu Yamada'

(1. Chiba Univ.)

[2P10S] Atom switch by STM current on SrTiO5(100)-

V13xv/13 surfaces

*Kyungmin Kim', Shiro Yamazaki?, Daiki Katsube®,
Hayato Yamashita', Masayuki Abe' (1. Graduate
School of Engineering Science, Osaka University, 2.
Department of Physics, School of Science, Tokyo
Institute of Technology, 3. Department of Electrical,
Electronics and Information Engineering, Nagaoka

University of Technology)

[2P11] Development of atomic-resolution holography

microscope (II)

*Hiroshi Daimon”, Hiroki Momono?, Hiroyuki Matsuda®,
Laszlo Toth*, Yu Masuda®, Kouichi Moriguchis, Keiko
Ogai®, Soichiro Takeuchi®, Yusuke Hashimoto®,
Tomohiro Matsushita® (1. Toyota Physical and
Chemical Research Institute , 2. NIT, Yonago College,
3. Institute for Molecular Science, 4. Univ. Debrecen,
5. APCO Ltd., 6. Nara Institute of Science and
Technology (NAIST))

[2P12] High spatial resolution imaging of water

clusters on Cu(110) by atomic force microscopy
*Akitoshi Shiotari'?, Yoshiaki Sugimoto’ (1.
Department of Advanced Materials Science, The
University of Tokyo, 2. Fritz-Haber Institute of the
Max-Planck Society)

[2P13S] Study of large Barkhausen jump in laminated

magnetic thin films
*Atsushi Matsuo’, Norimichi Watanabe', Susumu
Abe', Akiyoshi Nakayama' (1. Graduate School of

Engineering, Kanagawa University)

[2P14S] Relationship of substrate surface roughness to

photocatalytic effect of titanium dioxide thin
film

*Takeda Katsuyuki1, Takano Ichiro® (1. Department
of Electrical and Electronic Engineering, Graduate
School of Engineering, Kogakuin University, 2.
Department of Electrical and Electronic Engineering,

Kogakuin University)

[2P15] Characterization of deep interface states in
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SiO,/B-doped CVD diamond using the transient
photocapacitance method

*osamu maida’, Taishi Kodama', Daisuke Kanemoto',
Tetsuya Hirose’ (1. Graduate School of Engineering,
Osaka University)

[2P16S] Extraction of spinodal decomposition
regulators in Shirasu porous glass thin film
formation
*Nachi Chaya', Daisuke Noguchi', Kyosuke Teramura?,
Tomoyasu Yano?, Michiko Kurihara®, Chieko Kondo®

(1. National Institute of Technology, Miyakonojo
College, 2. MITSUI MINING &MELTING CO.,LTD., 3.
Takachiho Shirasu)

[2P17S] Development of phase separation sputtering
technology using the kinetic energy of
sputtered particles
*Ayumu Tanaka', Daisuke Noguchiq, Kyosuke
Teramura®, Tomoyasu Yano?, Michiko Kurihara®,
Chieko Kondo® (1. National Institute of Technology,
Miyakonojo College, 2. MITSUI MINING &SMELTING
CO.,LTD., 3. Takachiho Shirasu)

[2P18] Properties of TiO2 Films fabricated by reactive

sputtering with CO gas

*Mamiko Kobayashi', Ozu Ikeda', Eight Utsugi’, Kyota
Noma', Takahisa Ichinohe’, Hideki Ohno' (1. National
Institute of Technology, Tokyo College)

[2P19S] Decolortion voltage dependence of
electrochromic properties of tungsten oxide
films prepared by reactive sputtering
*kosuke Hosaka', Reiko Miyoshi®, Mian Md Shurz”,
Nakano Takeo' (1. seikei university)

[2P20] Electronic states of thin films of m-conjugated
molecule DBP oriented on Ag(110) substrate
*shunya otaki', keisuke fukutani?, satoshi kera'? (1.
Graduate School of Science and Engineering , Chiba
Univ, 2. Institute for Molecular Science)

[2P21] Low-temperature synthesis of epitaxial
LiNig sMn, O, thin films
*Kaishu Soeda', Masnori Owari', Susumu Shiraki' (1.
Nippon Institute of Technology)

[2P22] Deformation Analysis of graphene using
Scanning Kelvin Probe technique
Kikuo Mori", Miyuki Tanaka?, Sumiko Kawabata?,
Mitsuhiro Okada?, Toshitaka Kubo?, *tetsuo shimizu?

(1. Yazaki Research Laboratory, 2. AIST)

[2P23S] Development of analysis method for



thermoelectric performance of CNT thin films
and its application to semiconductor purity and
alignment dependence

*Junei Kobayashi', Takahiro Yamamoto? (1.
Graduate School of Engineering, Tokyo University of
Science, 2. Faculty of Science, Tokyo University of
Science )

[2P24] Evaluation of local exciton dynamics of single-
layer WS, using time-resolved multi-probe STM
*Ryosuke Mizuno', Hiroyuki Mogi’, Naoki Wada?,
Yasumitsu Miyata?, Yusuke Arashida’, Shoji Yoshida',
Osamu Takeuchi', Hidemi shigekawa® (1. School of
Science and Engineering, University of Tsukuba, 2.
Graduate School of Science, Tokyo Metropolitan
University)

[2P25S] Particle size effect on photothermal

conversion of black carbon particles

*Mako Yamamoto', Miu Hurusawa', Mikiya Kaneda',
Yoshikazu Homma", Takahiro Yamamoto' (1. Tokyo
University of Science)

[2P26S] Structural identification of a-terthiophene
single molecule junction by surface-enhanced
Raman scattering
*Shuji Kobayashi', Satoshi Kaneko', Tomoaki
Nishino" (1. Tokyo Institute of Technology, 2. JST
PRESTO)

[2P27] Improvement of thermoelectric power of carbon

nanotubes by Pd adsorption
*Moka Miyabe1, Nakamura Kengo1, Yamamoto
Takahiro' (1. Tokyo University of Science)

[2P28S] Fabrication of copper oxide nanowires by
thermal oxidation method and observation of
Cu,0/Cu0 heterostructure
*Hiroki Morishita®, Shunjiro Fujii", Shin-ichi Honda',
Toshitaka Kubo?, Tetsuo Shimizu? (1. University of
Hyogo, 2. National Institute of Advanced Industrial
Science and Technology)

[2P29Y] Theoretical study on optimization of
thermoelectric properties of nitrogen-doped
carbon nanotubes
*manaho matsubara’, Kenji Sasaoka', Takahiro
Yamamoto', Hidetoshi Fukuyama' (1. Tokyo
University of Science)

[2P30] Growth process and morphology of Titanium

oxide nanowire

*satoko kuwano', hayato sato’, naoki saito',
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shinnosuke sasaki®, hitoshi suzuki’, akiko nomuraz,

kazuyo omura?, yotoshi noriharu®® (1. Tohoku Gakuin
University, 2. Tohoku University, 3. Kyushu
University)

[2P31] Molecular dynamics analysis for rotational
motions of water molecules encapsulated in a
carbon nanotube
*kenji sasaoka', Takahiro Yamamoto'? (1. Water
Frontier Research Center, Tokyo University of
Science, 2. Graduate School of Science, Osaka
University)

[2P32] Film thickness evaluation of porous organic thin
films fabricated at the air/liquid interface
*Yuto Fujitaq, Kanae Yamanami', Ryu Asari', Kazuma
Matsui', Tomoko K. Shimizu® (1. Keio University)

[2P335] Influence of a nitrogen dope in a TiO, layer on
Cu,0/TiO, thin-film solar cells
*Masaki Yanagisawa', Takano Ichiro® (1. Graduate
School of Engineering, Kogakuin Universit, 2.
Kogakuin University)

[2P34S] Extraction of antibacterial regulators of
Shirasu thin film and elucidation of
antibacterial mechanisms
*Yuka Yasuda', Daisuke Noguchi®, Michiko Kurihara?,
Chieko Kondo? (1. National Institute of Technology,
Miyakonojo College, 2. Takachiho Shirasu)

[2P35] Molecular dynamics analysis of shearing

behavior in nano-scale thin-film

*Ayase Nomura', Naoki Matamoto’, Kazuhiro Tada'
(1. National Institute of Technology, Toyama

College)

[2P36S] Construction of a novel imaging platform for
electric fields in artificial cell membranes
*Hironori Kageyama1'3, Daiki Ando®?, Madoka Sato',
Maki Komiya®, Teng Ma*, Kensaku Kanomata®,
Fumihiko Hirose®, Ayumi Hirano-lwata®>* (1.
Graduate School of Biomedical Engineering, Tohoku
University, 2. Graduate School of Engineering,
Tohoku University, 3. Research Institute of Electrical
Communication (RIEC), Tohoku University, 4.
Advanced Institute for Material Research (WPI-
AIMR), Tohoku University, 5. Graduate School of
Science and Engineering, Yamagata University)

[2P37] Effect of non-equilibrium space on initial
aggregation of amyloid B at lipid membrane

interface



*akane iida’, Hideki Nabika® (1. Graduate School of
Science and Engineering, Yamagata University, 2.
Faculty of Science, Yamagata University)
[/1EEER (A7 51 L)

KRat7—ILTv o

ANITHR S

B SHEREIERR

KNS A RS ZEH R BFRR

YIX - HTyH—X IR -E— I— HAEXE

EEERIMIB ST

VIV FZOAVKARK

BRRSHE R8I

VI BFHRHKASH

KRNaso /R—k

BHRASHER TV IVILAIY

RREBFHRIASH

L7 n=y Sl S e

TIH—IvIAVEREHR

BRIV o

4RI MERERE

Poster (over time)

[2P-0900] Poster
9:00 AM - 12:00 PM P &5 (P &%)

[/] Poster (overtime)

Poster (over time)

[2P-1330] Poster
1:30 PM - 3:30 PM P &18 (P &15)

[/] Poster (overtime)

Help desk

[2Z-0800] Help desk
8:00 AM - 2:30 PM Room Z (Zoom)

[+] Help desk
8:00 AM - 2:30 PM

Help desk

[2Z-1430] Help desk
2:30 PM - 5:30 PM Room Z (Zoom)

[+] Help desk
2:30 PM - 5:30 PM

2021 FAAREEEZRPM

-

R

o
=



202N FARKRAREFRFMARR

Surface Science(SS1) Physical Property

[2Fa03-07] SS1

Chair:Kazuyuki Sakamoto(Osaka University)
Thu. Nov 4, 2021 9:00 AM - 10:15 AM Room F (Marugame)

[2Fa03] Electronic properties of ultrathin Bi,Te, films grown on CaF,(111)
*shinichiro hatta’, shinpei higakiq, hiroshi okuyama1, tetsuya aruga1 (1. Kyoto university)
9:00 AM - 9:15 AM

[2Fa04] Thickness-dependence of van Hove singularity in Li-intercalated
graphene
*Satoru Ichinokura', Masayuki Toyoda', Mizuki Hashizume', Kentaro Horii', Syotaro Kusaka',
Shin-ichiro Ideta?, Kiyohisa Tanaka®, Ryota Shimizu?®, Taro Hitosugi®, Susumu Saito', Toru
Hirahara' (1. Department of Physics, Tokyo Institute of Technology, 2. UVSOR Facility,
Institute for Molecular Science, 3. Department of Applied Chemistry, Tokyo Institute of
Technology)
9:15 AM - 9:30 AM

[2Fa05] Study of layer-dependent dynamics of Dirac Fermions in quasi-
crystalline bilayer graphene by concerting usages of positron
diffraction and time-resolved photoemission spectroscopy
*iwao matsuda’, Yuhao Zhao', Yuki Fukaya®? (1. the University of Tokyo, 2. Japan Atomic
Energy Agency)
9:30 AM - 9:45 AM

[2Fa06] Evolution of atomic and electronic structure of double-layer In by Mg
deposition
*Shigemi Terakawa', Shinichiro Hatta', Hiroshi Okuyama', Tetsuya Aruga® (1. Graduate
School of Science, Kyoto University)
9:45 AM - 10:00 AM

[2Fa07] The electronic structure of PdCu surface alloy
*Kei Nagatomo', Nanao Morii', Takushi limori?, Fumio Komori', Hiroyuki Hirayama?, Kan
Nakatsuji' (1. Department of Material Science and Engineering, Tokyo Institute of
Technology, 2. Institute for Solid State Physics, University of Tokyo, 3. Department of
Physics ,Tokyo Institute of Technology)
10:00 AM - 10:15 AM
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CaF;(1MMN)EZXRELICHESE = Bi.Te; BEIEDOBEFWiE

OJ\H #R—RB, faE =, Bl gL, A3 #i
FURBRE R BB SR 2R
Electronic properties of ultrathin Bi,Te; films grown on CaF,(111)
OShinichiro Hatta, Shinpei Higaki, Hiroshi Okuyama and Tetsuya Aruga

Graduate school of Science, Kyoto University

Bi,Te; 1L “ T b A VA NMEREO - THY . MEmEEN Te & Te ® Z KT = A 03K
577 0T AT =LA (vdW) RiEZE LD EDPLERVETCLH D, TDOD, %aﬁ%ﬁ¢§$
FIZ L > THBELLOAT o EOERREWVRERETHE LR TV D, ERE LI, 2wl E A ER I
ThARB YA AREKE (TSS) PENLIRAREORE[N]SLC ALV 7 EEO 5 % Mfl L. msa;
5@%#immk¢5mamfﬁbﬂ1mé it, Fox 7V — 7 TiX, Bi,Te; & Si(111) KR T
Te-Bi-Te-Bi-Te THERL & 41 5 fic/NHAL, 1 quintuple layer (QL) 72> & layer-by-layer TR E & & 5 Z &I
BRI L72[3]e EHI12, IQL E2QLOBHEOB FIRES L OEXBEEAZRE L., vdW R illZ/RTE
TH2RTEEFIREREFICEWVWBEBEL KT ZIEERELE, ~FTSSICE2mERZNL LY /NS
WZERRBINTE, TOERDO—2L LT fFRLEENFMEDRAY v X I REET L X TV
RAALUHEEZRALTWD I ERETFOND, £2C, VU7V RAAL VY TBTe; i lESED T L
MNTEHRERELT, Fo 7V 7R REb720 Caby,(1IN)EREZH WA Z 212 L., BihTe; DRE
BLOWMEE AT,

mmnn%ﬁm&mnﬁmﬁlmnugﬁ%:IE&%vvw%Eéﬁé*k’;D%tOMOK
FREICMHF L7z CaF(111)FE M IC BiTes #&& % L, KB+ (LEED)., fAENMIEEF 0 tE
(M@ML4%%%%@§wﬁ%¢&fmymfﬁotoW%énth@&%ﬁ@LmDna~y

X 3QL UL ECHIfE 3z R L7, LEED I-VHIE LTV, (10)E (01) AR v b OIRE 5 D%
FAALOEEGITE»*9%E AL 65N/, £7- ARPESICEAMEFH A FO k&M~ 76 ZH
HAHRONRE = 2R LT, TNHDI ENE, Biy2Te; i3 v NV RAAL VKRET D2 ERHBRTE -,
ARPES Ti¥, 5 QL £ T® BirTe; HIEIZ DWW T Ay REEOE(LEZMEL, N> FEHAE LB L,
Fo, AULKHEESQL E TOHM TELRGEEDREKREMEZME L, 2 QL UL T T4 B IRIEMN
GFEL TV 20bbT, @REEPBA SN oz, ZORKIEZ, BRIZELSOXHH Y,
AL CHOX Yy v TI2E > TIRERARY 7 BIZOBR R > T RWNWI ERNEFEND, —F, un
PLETIHE Si M ED Biy,Te; LV b @ W RBEENRE SN, GRE T, BEE LEFREOBEZKIC
WTL b LLIBET S,

RN

1) Y.-Y. Li et al., Adv. Mater. 22, 4002 (2010).

2) K. Hoefer et al, Proc. Natl. Acad. Sci. U.S.A. 111, 14979 (2014).
3) S. Hatta, et al., Sci. Rep. 11, 5742 (2021).

*E-mail: hatta@kuchem kyoto-u.ac.jp
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Thickness-dependence of van Hove singularity in Li-intercalated graphene

oS. Ichinokural+, M. Toyoda?, M. Hashizume?!, K. Horii!, S. Kusakal, S. Ideta?,
K. Tanaka?, R. Shimizu®, T. Hitosugi®, S. Saito?, and T. Hirahara®

! Department of Physics, Tokyo Institute of Technology, 2 UVSOR Facility, Institute for Molecular Science,
3Department of Applied Chemistry, Tokyo Institute of Technology

BT, 2 WeWBEHRT7 T v boN2 RITk 5%16%)
ROBBRPIKE TSN TND D, 7T bRy
KRN Z7 =V I EICHH Lz & &, van Hove f5E M
0m&k@iﬂéﬁ EBEORBNEZ D, /7 T7 7=

WK 2eV FIEEHHNC 7 T v b RBEET D,

ﬁ@ﬁ%%b%@ﬁ%&%%)?k~f’i@
%h%ﬂﬁ% LT B ENTE D, ZHRFRIC
LB THRZRDLI2E, EHIC ﬁﬂ%&&_
XY VHS LUEortE T 7 =L S HER &2 ) < HilE4
LHUMERD D, LiXBERILFHA 2 — T L—a v
73§EI’*‘$T“E§?>D HEPER B, LIIRAZ T 7 = DE

FARRBIXE 22 ZE & A BE Ot o0 BT K D i~
%hf%t#Amsm%ELT71wiﬁﬁ%%%W
LBz ETRNroTz, T2, LiNMBRALI-Z)E
777 DEFRELANTWRboT, £
T, AFETHHEBEAMLEZS T 7242 Li 24
Z—A b — hEH, VHSIZEHE B LTy MEENIE %
TV, S HICE—RBRE A &m&tto

SICHR LOHE ST 7z ic LizZkETdE, 7
77:/T®A/77Fﬂﬁﬁb 2F&77I/&
7%, Li IZEICEORICN3NE JE# TR AT 5 (Fig.
1), THET HERLE LI 2EDT 4 T vy a—yv
L, MNELD D, LIRBA2BI 77207 2L
HUTEED /R FREE % Fig. 1b 1R, m 13V3xV3 7'
VT =DM EIZEBWT VHS %72 LT
L. RN B T 7 2B+l BO LiRAT S
T UNTED, TICTHENOEZED 77 =2
Li Z R A S, N Ml % RN, 75 &,
BEHEEANAENT T > b3 R s o 0 L 8 — 1]
WCHFRICY 7 b L7es, Z2{bidfH R TH 60 meV (2 &
EEol, L LE-JREHELITS & BEELIC

ONIHEEA AARAELS

*E-mail:  ichinokura@phys.titech.ac.jp
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Fig. 1. SIC #EM LD LR A 28 7 T 7 = > D ()i fbif
it & (b) T i fE O B4R g,

K077y PV ROZ R LF— I ARHANCE L
Tro ZHUTEICT T 7 = UBRIOMHEEROELE K
BLL T3, EBRTRAONTY 7 L EMMEAEERO
FERERTHDL EEZ ONLD, L, BHETIEY
F v MV RRERK0.4eV EINTW720D, [iIHh0
FREIZ LD 7 Rl SN TVWB EEZ LD, SIC
FERAEBZAUEETVCRHEALRITS & ERoERERE
DT 4T v 7R RERKL, 7=V I mEHEOE T
REEICEBLE 5 2, N R 7 hEIHILED Z &R
Bohtieot, £, 797 & SIC ORHEIZ
Tay FEF—EEENELTEY., SIC ANy s
F—=hELTHWDZ ENRTED, (- T, LIBAS
T7z BV THEBHBIVERIRICL-T
VHS SULECO 7 = VI HEIENFEETH H Z &0
Lol

X W

1) Y. Cao et al., Nature 556, 43-50 (2018).
2) C. Bao et al., Phys. Rev. Lett. 126, 206804 (2021).
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Study of layer-dependent dynamics of Dirac Fermions
in quasi-crystalline bilayer graphene by concerting usages of positron diffraction and
time-resolved photoemission spectroscopy

Yuhao Zhao', Yuki Fukaya?, and OIwao Matsuda'"
!Institute for Solid State Physics (ISSP), The University of Tokyo, Kashiwa, Chiba 277-8581, Japan
?Advanced Science Research Center, Japan Atomic Energy Agency, Tokai, Ibaraki 319-1195, Japan

Dynamical behavior of carriers in graphene has
attracted academic interests to investigate temporal
evolutions of the massless Dirac Fermions and also

the
The
conducted by direct

technical needs to develop next-generation

optoelectronic devices. comprehensive

understanding has  been
observations of the electronic states by time- and
angle-resolved photoemission spectroscopy (TARPES)
[1-3]. Using optical pulses, photo-excited carriers in
graphene layers were traced in real time and the
dynamics was described by various elementary
processes. Recently, twisted bilayer graphene was
synthesized and showed intriguing properties, such as
quasi-crystallinity at twisted angle of 30° [4]. The novel
further opened a
TARPES measurements

epitaxial quasi-crystalline bilayer graphene (QCBG)

material has research filed

of ”Twistronics”. on the
observed the transient voltage between the two layers
that were not expected theoretically. The experimental
reasoning has required contributions from the substrate
or the interface but the detailed scenario has remained
unknown. Compared to a free-standing layer of
graphene, the epitaxial graphene layer is complicated
with various external factors, i.e. interface, substrate,
and doping. Thus, it is required to investigate the
environmental effect to reveal dynamics of the Dirac

Fermions in reality.

In the present research, we performed TARPES
measurements on various systems of single and bilayer
graphene on the Si-face SiC substrates to extensively
study the carrier dynamics. In QCBG, we confirmed
temporal evolutions of photo-excited carriers in Dirac

©The Japa

*E-mail: imatsuda@issp.u-tokyo.ac.jp

n Society of Vacuum and Surface Science

cones that were asymmetric between the upper and
lower layers, which should be described by the transient
doping from the interface. The quantitative discussion
was made with the structural parameters, interlayer
distance, determined by positron diffraction (PD)
experiments [5]. The concerting usages of TARPES and
PD quantitatively revealed the transport mechanism that
was induced by the optical pumping. Furthermore, our
systematic results of graphene layers on various types of
the SiC substrate [1-3] have led to assign a reasonable
source of the doping carrier. The details will be

described in the presentation.

Reference
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Evolution of atomic and electronic structure of double-layer In by Mg deposition

OShigemi Terakawa, Shinichiro Hatta, Hiroshi Okuyama and Tetsuya Aruga”

Graduate School of Science, Kyoto University

Si X° Ge 7 EOSEREAMR EOARBERIY, KR ITAROYYENFTEA1T O BAEN LR TH W BEACHIE S T
T&Te, EHETIE, 2 EUEOERTENGRDIREBEOIIELED S, Rashba ZiRIcL AR E
EARE DO & 3(TI, Ph)/Si(111) [1] 72 &, BBRERV W2 RS RESSEPRE SN TS, fili, Fx i
Si(111)#Fm Lo Pb HF 7@ 4RI Mg #7857 5 2 & T, &R E FHEEL L ORI A S OIERIC %) uz
[2]. ARBFETIX, SR REGSMOERZ HIE LT, In/Si(111)FE i ~D Mg A2 L H i & B HIRED
A Z T~

|n/s|(111)2%ﬁ I3 In 7R 0.3 ~ 2.4 ML OBEER O 5 TR Y [3]. FHH~D Mg 78512 X HEZEL 2K

B EHT(LEED)F L OVER b o 3 VBEBEE(STM) 2 W TR/, 2 R4 - In/Si(111) (N7 xV3)4H (In
%ﬁ%}; 2.4 ML, Fig. 1(a)) [4, 5]iC, Mg % =RIRLL T OIRE THAAET 5 Z & T, (2V3x2V3) (Mg #7E =% 0.2 ML, Fig. 1(b))
B L O(3x\3) (Mg #7E = 1 ML, Fig. 1(c)) @ 2 o@%ﬁf: REEENRTE D N o,

VERL LU 72 2 DDA O BT 1S % A 45 6T 129 JE(ARPES) Tl~<7=, (2V3x2V3)FH & (V3x\B)FH D = Zhic
BWT, SHOBEMEZKRL, 2v>7 =3 Eu%ﬁﬁ@%%ﬁ/\/ RAMBZE S L7, (2V3x2V3)FHIE, 2 ot H H

?réﬁfma%;@7i/» HEFDH, TO7 = IWHIT 141 AT TH Y, In/Si(111) (N7 xV3)FH (1.40 A ) L v Hd

WML, — 0. (stvmﬁ W& D EHERE G AR L, 7 b S mIEI S 1.30, 1.46 A1 00 2 SO THERK
éa"béo P REE RIS L D . (B3O N RS ORI In 2 8 & Mg 18058 LT 3 R Tt e 7 L
THBE IS Z & 75§b7ﬁ>o 7‘:0

@ U ©

Fig. 1. (a) In/Si(111) (V7 x\3), (b) (Mg, In)/Si(111) (2V3x 23), (c) (N3x\3)? LEED /<% — >/ (E, = 85 eV).
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The electronic structure of PdCu surface alloy

OKei Nagatomo?!, Nanao Moriit , Takushi limori? ,Fumio Komori® ,Hiroyuki Hirayama® , Kan Nakatsuji'*

!Department of Materials Science and Engineering, Tokyo Institute of Technology,
2Institute for Solid State Physics,University of Tokyo, ‘Department of Physics, Tokyo Institute of Technology

LRIPKFEHREROZOI1E, KEOUTHE -
ik « B AR E B 5P DGR CREIEHRT 5
CEBMETHD, NT VUL P IMCENRKE
WA R TH 0, KRFBRISIZI W THEFL I il
EROZENMBNTWS, FFIZ Pd 138 (Cw) & &
a5 L TKEWREZFHIT 22 L0 T
X, IORBKREREOR IR TES, Ln
L, PdCu B4 ~DIKFWAE « WD A T =X KD
WTEFREOBALLIILT LWL N
TRV, 2T, ARBFFETIE Cu(001) Bk S HAR
ZHAWT PdCu REEE&BAERL, KEHE =
(LEED), X MYt /0 (XPS), 4Rt 0k
(ARPES) D ETIRIEZFANDL Z LA HIE LTz,

Cu(001) ¥ LI Pd & 0. 5~7 ML SSiRA&AH L
72D, LEED % FV TR mfis & sl L7z (Fig. 1),
DRTOHEICHH D L 91T, 0.5 ML Tit c(2X2) 4%
&, 1.0 ML TiX p(2X2)pdg H&E S b, [1]
—J5T, T ML ZRFEHIT 600K BVLE AT H &, -
72 c@XDMBENBEINT, 0.5 ML @ c(2X2)
IR KA O Cu J7F D737 Pd LES DD Z L
WX - TEREEEBEIK LTS, [2] Figure 2
WX Cu(OO) IX1RKED T VLT > —2 D T -MIH
WIR>THIEESNT: cOXDBEDETFIRETH
Lo FEATRALF—2 oV L FOFEIT, 0.5 eV, M
SATE DR S R 1.3 eV (MITIZIRN 5 7
T v NV R E c(@X2)MiEICH kT DR mIRRE
DEEINT, TSR RICL DS
G X< —8 LTk, Pd 4d JREEL Cu 3d fREE
DORBICHFETHHDOTH D, [3] SHIZZhbo
FRABIL p(2X2) pdg DETHEEIZ HBIZ ST,
Z OFERIT p(2x2) pdg OFEEET L E LTH 2 JBIC
c@X2)REMEBENGFIET HZ L HHEMT D, [4]

OATHEEAN BAREBEZEZER

*E-mail: nakatsuji.k.aa@m.titech.ac.jp

Fig. 1. Pd/Cu(001) i ¢ LEED 4. (a) c(2X 2),
(b) p(2 < 2)p4y, (c) 600 K ZALLELE c(2 X 2)

Binding Energy (eV)

0.0 05 1.0 1 1.5 2.0
krm(AT)

Fig. 2. 0.5 ML @ ¢(2 X 2)-Pd 21 O & F# ik

—J7, TMLZAERICEIND c (2X2) HE IR/ 55E
FAEE AR LT, SRR R IEIZ SOV TIEARTEM
HONTILAR Y, XPS DOFERIE, BULRIZ X - T PdCu
BOBHERBER SN L2 RRL TN D,

X M

1) T. D. Pope et al., Surf. Sci. 337 (1995) 79-91.
2) P. W. Murray et al., Surf. Sci. 365 (1996) 591-601.

3) L. Li et al., Phys. Rev. B 71 (2005) 075406.
4) T. Wadayama et al., Surf. Sci. 592 (2005) 72-82.

- 2Fa07 -



202N FARKRAREFRFMARR

Surface Science(SS1) Physical Property

[2Cp01-06] SS1
Chair:Shunsuke Yoshizawa(NIMS)
Thu. Nov 4, 2021 1:30 PM - 3:00 PM Room C (Takamatsu)

[2Cp01]

[2Cp03]

Real-space studies of single-molecule reactions induced by localized
surface plasmons

*emiko kazuma' (1. RIKEN)

1:30 PM - 2:00 PM

Investigation of Low-dimensional Si Structures on Ag(111) by
Scanning Probe Microscopy

*Lingyu Feng', Keisuke Yabuoshi', Jo Onoda®, Akitoshi Shiotari', Masahiro Fukuda?, Taisuke
Ozaki?, Yoshiaki Sugimoto' (1. Graduate School of Frontier Sciences, The University of
Tokyo, 2. Institute for Solid State Physics, The University of Tokyo, 3. University of
Alberta)

2:00 PM - 2:30 PM

[2Cp0O5R] Observation of STM-luminescence induced by THz-field-driven

[2Cp06]

tunneling electrons

*kensuke kimura®, Yuta Morinaga®, Hiroshi Imada’, Ikufumi Katayama®, Kanta Asakawa?,
Katsumasa Yoshioka?, Yousoo Kim', Jun Takeda'? (1. Cluster for pioneering research,
RIKEN, 2. Graduate school of engineering science, Yokohama National University)

2:30 PM - 2:45 PM

Nano-scale imaging of optical property of pentacene thin-film by
Photoinduced Force Microscopy

*Kanata Fukuzawa', Tatsuya Yamamoto', Kazuki Saito’, Yasuhiro Sugawara’ (1. Graduate
School of Engineering, Osaka University)

2:45 PM - 3:00 PM
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Real-space studies of single-molecule reactions induced by localized surface plasmons

OEmiko Kazuma”

RIKEN, JST PRESTO

SRMR EOERT /BEICEERFT ST
%t?%é%ﬁ%@f?f%yi KB R F—
ENRICHIAT D FEE LT, B EoiEN S
t% ET NA AETIREVSABHREI LTS, 7
FRAEUPSFICEEERT 22 TRZA 77 XE
UERAEF SR, 2010 FEED B S FHRFZE N AT i
D HNTNWAES 75 XF (3 ERK ) HARFEELIC 3
WL, HIRES, Ay R U T BEAERCL (Fig. 1),
ZONWTNO R FORERERVELZ b, E
2 4 DD T ORISR IRE SN TNDE, Ll
7T X O ESI e BRmEG DS ) A— FLEE
WICRTET A2 &b, kO~ nRXaty s iF
BTG EEBET 22 IR TH Y | SIS
WEIXRMEA LB DN EL D, SHIT, L D&ERET
JRLF DR ENTAE 2 IpfEdm 2 SR SN TR | &
ARG L2y FOEFREIAATH LD, 5T
DEFIRREZAG D T SOLHERE ORI IR TH - 72,

EHEM N R VBMEE IR 2 G b T
STM L, 7T X VAL s & SRS RN, fiRbT
T 5 ETIHEFEICHMADLTIETH D (Fig. 2a), FARHI4E
L7 R0 STM B & Bl & ORISR T 5
ZETERT A Y v T X EFATVE
7 XE UHEACF RS DB — 531 LoVELHA - fRET S
ARETH D, I DI, BEICHESIN-REB X0
TEMRNTRIGR L T2 2 & T, WENTOBEIRENK
JRIZED LT ONE V- IR 2155
ZEMNTE D,

AFEERTIE, X STM ZHW=T T XE UL+
FOGE D453 F L~ UBFZE DR R (Fig. 2b, ¢) BSiz>
WA T 5, DAFATANLT 4 RBIUOBES T
DT5RE t%%ﬁﬁ%ﬁ*“?V«wTMﬁb
TRERNG, SRERE D TOMAERAORSIC
THRIGHREN B0 D Z L PR S i,

ONIHEEA AARAELS

*E-mail:  emiko.kazuma@sriken.jp
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Fig. 1. 77 X TN GEFNERE CHES, & v

ey VT BERAENRT D,
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Fig. 2. (a) STM &+ & BUBHH ~DERSTIC L v ARk
57T RE LN T OMBERIEEHE, (b) VAT
TANT 4 R3S (C) MFEF DT T AT R
Bt 2 B4y - L~ LT,

(a)

% 'S ZEVD
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ERtn
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[1] S. Linic, U. Aslam, C. Boerigter, and M. Morabito:
Nature Mater. 14, 567 (2015).

[2] M. L. Brongersma, N. J. Halas and P. Nordlander:
Nature Nano. 10, 25 (2015).

[3] E. Kazuma and Y. Kim: Angew. Chem. Int. Ed. 58,
4800 (2019).

[4] E. Kazuma, J. Jung, H. Ueba, M. Trenary and Y. Kim:
Science 360, 521 (2018).

[5] E. Kazuma, M. Lee, J. Jung, M. Trenary and Y. Kim:
Angew. Chem. Int. Ed. 59, 7960 (2020).
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Investigation of Low-dimensional Si Structures on Ag(111) by Scanning Probe Microscopy

OLingyu Feng'®, Keisuke Yabuoshi?, Onoda Jo?, Akitoshi Shiotari!, Masahiro Fukuda?,
Taisuke Ozaki®, and Yoshiaki Sugimoto!

1GSFS, The University of Tokyo, 2University of Alberta, 3ISSP, The University of Tokyo

Recent years, the progress of miniaturization of
electronic devices stimulates a growing interest in
low-dimensional materials. Among them, silicene, the
allotrope of silicon equivalent of graphene, has attracted
increasing attention owing to its superior electronic
properties. Silicene has a honeycomb structure similar
with graphene. The band structure of silicene, which
forms ‘Dirac cone’ at the symmetric point K in the
reciprocal space, indicates that the charge carriers in
silicene sheet behave like massless Dirac fermions [1].

In contrast with the totally planar graphene, silicene
has a buckled structure, which makes it difficult to
determine the detailed structures of silicene. So far,
scanning tunneling microscopy (STM) and low-energy
electron diffraction (LEED) have been mainly used as
characterization method for analysis of silicene
structures.

Recently, it was reported that non-contact atomic
force microscopy (nc-AFM) has a higher spatial
resolution for (4x4) phase of silicene on Ag(111) than
STM [2]. The high-resolution AFM imaging can even
resolve all the constituent Si atoms, while STM resolves
only the upper-buckled ones. Moreover, nc-AFM also
for the first time identified the detailed atomic structures
of (V13xV13)R13.9° phase of silicene on Ag(111) [3].

In this research, we carried out the AFM observation
for T phase of silicene on Ag(111). All the constituent Si
atoms including the lower-buckled ones are successfully
resolved by high-resolution AFM imaging (Fig.1). The
observation results also identified that there are two
different types of ordering pattern of T phase [4].

During the synthesis of silicene of Ag(111), a new
low-dimensional Si structure, silicon nano-ribbons
(SiNRs) on Ag(111) (Fig.2), was also found. Under
STM observation, SiNRs appear as two rows of bright
protrusions. Based on the STM observation, DFT
calculation was carried out to investigate its atomic
structure. In the proposed structural model, SiNRs are
composed of hexagonal and tetragonal Si rings.

©The Japan Society of Vacuum and Surface Science

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

Ag(111), on which T phase, (V13xV13)R13.9° and (4x4)
phase coexist.
(a) (b)

Fig. 2: STM image (a) and AFM image (b) of a SiNR on
Ag(111).

References
1) C.-C. Liu et al., Physical review letters 107, 076802
(2011).
2) J. Onoda, K. Yabuoshi, H. Miyazaki, and Y. Sugimoto,
Physical Review B 96, 241302 (2017).
3) L. Feng, K. Yabuoshi, Y. Sugimoto, J. Onoda, M.
Fukuda, and T. Ozaki, Physical Review B 98, 195311
(2018).
4) J. Onoda, L. Feng, K. Yabuoshi, and Y. Sugimoto,
Physical Review Materials 3, 104002 (2019).
5) L. Feng, A. Shiotari, K. Yabuoshi, M. Fukuda, T.
Ozaki and Y. Sugimoto, Physical Review Materials 5,
034002 (2021).
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Observation of STM-luminescence induced by THz-field-driven tunneling electrons

OKensuke Kimura?, Yuta Morinaga?, Hiroshi Imada?®, Ikufumi Katayama?",
Kanta Asakawa?, Katsumasa Yoshioka?, Yousoo Kim**, Jun Takeda?"

ICluster for pioneering research, RIKEN, 2Graduate school of engineering science, Yokohama National University

TN A TN T T (THD) K L AR
THERERNELE AN LT, EE N RVH
PEL(STM) A B I BEEN 2 Z N AlRE TH D Y,
THz-STM EMEEND ZOFIEIZE Y T a0 F

VIR BREE T RPATREIIC B 1T D k4 7t & 1 -
ST APRHRENTE M, LrLAans, ko

THz-STM THIE SN2 WEEX THz HBEHICL - T
R S N7z b RVERDOHTH D Z D, BEH
EREh SN7-BTAEF TED X ) V¥ —A4
WFEZ D DOMNEFIRD Z LT LV, & 2 TR
T, RFTHERCA L2 =3 L F—E Bl 2 50~ 5
HEGE LT D STM A EE Al 9% | THz-STM ££
WA G D Z & T THZ-STM %0 61E A B3
DL, STM #8t L SREHRMICER SN RET 7 X
T2 B OFIEBL OB AL L 7= (Fig.1a),
ABFFECHWE THz H%iE, Yb 7 7 A N— L —H—
(1030 nm, 700 mW, 100 kHz)Z Fiv T, 7L A mfERE
12XV LINDOs fEf N B RAE ST, Z 0 THz K& fE
ﬁﬁmiﬁz.—ﬁ/h STM (2 X | STM INESIHf 2 ) B
e b X v TBREHZHE L2 (Fig. 1a), £ L T,
THZ I L O ERE S b RVETICL VRS
DRNEFHMDO L A TCal) A—FLT STM T
V=AM X L —T ¢ T RO e & EiE
L7- D% & B ARG &3 1 (Charge Coupled Device:
CCD)TH#itH L 7=, Fig. 1b 131572 Ag(111)FE4R =<l
E LT MR NVEROREMELE TR LTS, THz &
STM IZHEST LTV 5 & X (FROMEENT). 2.6 pA D THz
BN R VERBBN ST, bR AEAICRBT
HIEE AR5 Simmons BT L YT FESX T I o
L—g o ETo R, THZ 2L ATk 65 VO

ONIHEEA AARAELS

*E-mail: himada@riken.jp; katayama-ikufumi-om@ynu.ac.jp;

ykim@sriken.jp; jun@yun.ac.jp
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Ag(111)
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Fig. 1. (a) THz-STM 40tk DX, (b) b v
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Nano-scale imaging of optical property of pentacene thin-film
by Photoinduced Force Microscopy

OKanata Fukuzawa?, Tatsuya Yamamoto®,Kazuki Saito?,Yasuhiro Sugawara

! Graduate School of Engineering, Osaka University
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[2Da03S] Hydrophobic effects of nitrogen doped graphene catalysts on oxygen
reduction reaction
*Kaito Homma", Yuuto Endou’, Santosh Singh', Koutarou Takeyasu', Junji Nakamura' (1.
Graduate school of Science and Technology, Tsukuba University )
9:00 AM - 9:15 AM

[2Da04S] The change of reaction mechanism in pH of N-doped carbon catalyst
*Kenji Hayashida', Yusuke Hikita, Kotaro Takeyasu', Takahiro Kondo', Junji Nakamura' (1.
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9:15 AM - 9:30 AM

[2Da05] Interaction of water with nitrogen-doped graphene
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[2Da06] Surface reactions of 2D materials controlled by field-effect
transistors
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[2Da09] Elucidation of surface molecular processes by in situ core-level
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[2Da11] Insituelectron microscopy of laser heating formation dynamics of
carbon nanotubes supporting molybdenum carbide particles
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[2Da12S] Structural analysis of reduced molybdenum oxide catalyst for light-
assisted reverse water-gas shift reaction.
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University, 2. Elements Strategy Initiative for Catalysts and Batteries, Kyoto University, 3.
JST PRESTO)
11:15 AM - 11:30 AM

[2Da13S] Preparation of Reduced Titanium Dioxide Assisted by Hydrogen
Spillover
*Tetsuya Toyonaga1, Yukari Yamazaki', Kohsuke Mori'?, Yasutaka Kuwahara'??, Hiromi
Yamashita'? (1. Graduate School of Engineering, Osaka University, 2. Elements Strategy
Initiative for Catalysts and Batteries Kyoto University, 3. JST PRSTO)
11:30 AM - 11:45 AM

[2Da14] Synthesis of hetero-dipeptides using a dry-wet cycle on a mineral
*Daichi Uchida', Daisuke Ishikawa', Masahiko Hara' (1. School of Materials and Chemical



Technology, Tokyo Institute of Technology)
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Hydrophobic effects of nitrogen doped graphene catalysts on oxygen reduction reaction

(OKaito Homma', Yuuto Endou’, Santosh Singh!, Koutarou Takeyasu', Junji Nakamura'*

!Tsukuba University
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1) K. Takeyasu, J. Nakamura et al., Angew. Chem. Int. Ed.
60, 5121 (2021)
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The change of reaction mechanism in pH of N-doped carbon catalyst

OKenji Hayashida' + Yusuke Hikita + Kotaro Takeyasu' * Takahiro Kondo' * Junji Nakamura'”

!Tsukuba University
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Interaction of water with nitrogen-doped graphene

(OAzim Fitri Zainul Abidin and Ikutaro Hamada"

Department of Precision Engineering, Graduate School of Engineering, Osaka University,
2-1 Yamadaoka, Suita, 565-0871, Japan

Graphene has been one of the most attractive
materials since its discovery, due to the unique structural

properties and usefulness in a broad class of applications.

Doping graphene with foreign elements has also been
investigated to tailor its electronic properties, for
instance, opening up its zero-band gap to provide new
possibilities for more application'>. Among them,
Nitrogen (N) is one of the most frequently studied
dopants especially for modifying the electronic,
transport, and magnetic properties of graphene, in
particular, for improving the catalytic activity of
electrocatalytic oxygen reduction reaction (ORR) in the
fuel cell application’. It was reported that the intrinsic
physico-chemical properties and catalytic reactivity of
N-doped graphene are governed by the N-concentration
and its local structures (e.g., graphitic and pyridinic-N).
However, the role of the N-doping of graphene in
catalytic reaction has not been fully understood. As a
first step to fully understand the origin of the
electrochemical ORR, we investigated the interaction of
water with N-doped graphene by employing density
functional theory calculations, as water is essential in
electrochemistry and electrochemical ORR.

In this work, we used rev-vdW-DF2*, a variant of
van der Waals density functional, which is shown’ to be
accurate in describing the interactions between water
and graphitic materials.

We found that in contrast to pristine graphene, where
the stabilities of different water orientations do not differ
much, stable water configurations differ significantly on
N-doped graphene, depending on the doped N
configurations (Fig. 1). In the case of graphitic-N, water
with oxygen pointing towards the surface is more stable,
whereas in the case of pyridinic-N, water with hydrogen
pointing towards the surface is more stable. Based on
the electronic structure analyses, we concluded that the
graphitic-N is positively charged, whereas pyridinic-N is
negatively charged, and that the charge state of doped N
is determining factor of the stable water configurations.
We anticipate that our results have great implication to
the interaction between water and doped graphitic
materials, such as graphene, carbon nanotube, and also
to the electrochemical reactions on the graphene-based
catalyst, and will be useful in the modeling of the
interface between water and N-doped graphitic materials,
in particular, by classical force fields. In this talk,
interaction curves and electronic structures of water in

©The Japan Society of Vacuum and Surface Science
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Fig. 1.
graphitic-N, and pyridinic-N structures as functions of
water-surface distance. The most stable water orientations
for the pristine graphene (left), graphene with graphitic-N
(center), and graphene with pyridinic-N (right) are shown in
the lower panels. H, C, N, and O atoms are represented by

white, brown, silver and red spheres, respectively.

different configurations on different graphene structures
will be discussed in great detail.

References
1) P. Btonski, et al., J. Am. Chem. Soc. 139, 3171 (2017).
2) D. Nachtugallova, et al., Nat. Commun. 9, 1 (2018).
3) T. Marshall-Roth, ef al., Nat. Commun. 11, 1 (2020).
4) 1. Hamada, Phys. Rev. B, 89, 121103 (2014).
5) J. G. Brandenburg, et al., J. Chem. Phys. 151, 164702
(2019).
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Surface reactions of 2D materials controlled by field-effect transistors

ORyo Nouchit?*

!0saka Prefecture University, 2Japan Science and Technology Agency
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Elucidation of surface molecular processes by in situ core-level spectroscopy

OMHiroshi Kondoh'*

1Keio University
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In situ electron microscopy of laser heating formation dynamics of carbon nanotubes
supporting molybdenum carbide particles
OTomoya Egoshi”, Naoki Uemura, and Tokushi Kizuka

University of Tsukuba
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Structural analysis of reduced molybdenum oxide catalyst for light-assisted reverse
water-gas shift reaction

OShintaro Naito?!, Yasutaka Kuwahara>2%", Kazuki Kusu'! and Hiromi Yamashita’?

!Graduate School of Engineering, Osaka University,
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Fig. 1. The relationship between the CO evolution rates in

the reverse water gas shift reaction over Pt/HMo0Os.(T)

and the stoichiometry of the oxygen vacancy (y)

determined by TG analysis.
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Preparation of Reduced Titanium Dioxide Assisted by Hydrogen Spillover

OTetsuya Toyonaga', Yukari Yamazaki', Kohsuke Mori'?,
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Fig. 1. H,-TPR profiles of (a) Pt"/TNR, (b) TNR. Fitting
curve spectra overlap the obtained spectra displayed with

plots.
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Synthesis of hetero-dipeptides using a dry-wet cycle on a mineral

ODaichi Uchida', Daisuke Ishikawa' and Masahiko Hara'"*
!School of Materials and Chemical Technology, Tokyo Institute of Technology
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1) N. Kitadai, et al.: Orig. Life Evol. Biosph. 47, 123
(2017).

2) S. Maruyama, et. al.: J. Geog. 128, 513 (2019).
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Surface Analysis/Applied Surface Science/Evaluation Technique(ASS)

[2Dp01-05] ASS

Chair:Satoka Aoyagi(Seikei University)
Thu. Nov 4, 2021 1:30 PM - 3:00 PM Room D (Kotohira)

[2Dp01S] 3D atomic arrangement analysis of 2H-MoS, and Na intercalation by
photoelectron holography
*Shunjo Koga', Yusuke Hashimoto', Soichiro Takeuchi', Masaki Tanaka', Zexu Sun', Tomohiro
Matsushita' (1. Nara Institute of Science and Technology)
1:30 PM - 1:45 PM

[2Dp02S] Inverse Estimation of Common Peak Structure from Multiple Spectral
Data
*ryo murakami’, Hayaru Shouno’, Kenji Nagata?, Hiroshi Shinotsuka?, Hideki Yoshikawa® (1.
The University of Electro-Communications, 2. National Institute for Materials Science)
1:45 PM - 2:00 PM

[2Dp03S] Machine learning analysis for RHEED images using EM algorithm
*Asako Yoshinari'?, Yasunobu Ando?, Tarojiro Matsumura®, Masato Kotsugi', Naoka
Nagamura'?* (1. Graduate School of Advanced Engineering, Tokyo University of Science, 2.
National Institute for Materials Science, 3. National Institute of Advanced Industrial
Science and Technology, 4. Japan Science and Technology Agency PRESTO)
2:00 PM - 2:15 PM

[2Dp04] Development of reciprocal-space-map evaluation method for three-
dimensional Si structure surface with construction of multi-axes
controlled RHEED system
*Tomoya Shimizu’, Yuki Ida’, Shunta Takahashi’, Liliany N Pamasi’, Azusa N Hattori?,
Hidekazu Tanaka?, Hiroki Momono®, Ken Hattori’ (1. Nara Institute of Science and
Technology, 2. SANKEN Osaka University, 3. Yonago College)
2:15 PM - 2:30 PM

[2Dp05] Realization of three-dimensional architected surface creation and
investigation of novel structural and physical properties
*Azusa N. Hattori' (1. SANKEN, Osaka University)
2:30 PM - 3:00 PM
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3D atomic arrangement analysis of 2H-MoS; and Na intercalation by photoelectron holography

OShunjo Koga, Yusuke Hashimoto, Soichiro Takeuchi,
Masaki Tanaka, Zexu Sun, and Tomohiro Matsushita®

Nara Institute of Science and Technology
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Inverse Estimation of Common Peak Structure from Multiple Spectral Data

ORyo Murakami'”, Hayaru Shouno', Kenji Nagata?, Hiroshi Shinotsuka’, Hideki Yoshikawa?

'"The University of Electro-Communications, *National Institute for Materials Science
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1) H. Shinotsuka, R. Murakami, et al., J. Electron Spectrosc. Relat. Phenom. 239 (2020) 146903.
2) R. Murakami et al., J. Electron Spectrosc. Relat. Phenom. 245 (2020) 147003.
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Machine learning analysis for RHEED images using EM algorithm

(OAsako Yoshinari'2, Yasunobu Ando?, Tarojiro Matsumura’, Masato Kotsugi' and Naoka Nagamura'!->#*
Tokyo University of Science, ?National Institute for Materials Science,
3National Institute of Advanced Industrial Science and Technology, “Japan Science and Technology Agency PRESTO
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Fig.2. Dispersion of Peak2

*E-mail:  NAGAMURA.Naoka@nims.go.jp
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Development of reciprocal-space-map evaluation method for three-dimensional
Si structure surface with construction of multi-axes controlled RHEED system

OTomoya Shimizu?, Yuki lda, Shunta Takahashi®,

Lily N Pamasi', Azusa. N. Hattori,

Hidekazu Tanaka?, Hiroki Momono?®, and Ken Hattori”

'Nara Institute of Science and Technology, 2SANKEN Osaka University, *Yonago College
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[1] A. N. Hattori, K. Hattori, et al., Surf. Sci 644 (2016) 88.

[2] A. N. Hattori, K. Hattori, et al., Appl. Phys. Express 9,
(2016) 085501.

[3]A.N.Hattori and. Hattori, DOI110.5772/intechopen.92860
(London, 2020), Chap. 6, pp. 91-111.

[4] Irmikimov, Takahashi, et al., ACS Crystal Growth &
Design (in press).

[5] S. Takahashi et al., JPS annual meeting (2021) PSJ-2.

[6] K. Hattori et al., Jpn. J. Appl Phys. 51, (2012) 055801.

[7] A6 S, B ARWERES 2021 FHRF RS PSI-2.

- 2Dp04 -



2Dp05

2021 FAAREEEF R P HER

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

MWREER BT ZERME L= 3 RuT/ BilE - WEOAEZTHTR

ofiRER A
VRIR B SR R I

Realization of three-dimensional architected surface creation and
investigation of novel structural and physical properties

OAzusa N. Hattori'"

!Osaka Univ., SANKEN
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*E-mail: a-hattori@sanken.osaka-u.ac.jp
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1) A. N. Hattori et al.,. Surf. Sci., (2016) 644 86

2) H. Yang et al., Jpn. J. Appl. Phys., (2017) 56 111301

3) S. Takemoto et al., Jpn. J. Appl. Phys., (2018) 57 085503

4) A. Irmikimov et al., ACS Crystal Growth & Design,
(2021) 21 946
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Vacuum Science Technology(VST)

[2Ep01-04] VST
Chair:Hajime Yoshida(AIST)
Thu. Nov 4, 2021 1:30 PM - 2:30 PM Room E (Naoshima)

[2EpO1]

[2Ep02]

[2Ep03]

Evaluation of the vacuum firing effect by the buildup test

*junichiro kamiya', Kazuhiro Takano', Kaoru Wada® (1. Japan Atomic Energy Agency, 2.
Tokyo Electronics Co.,Ltd.)

1:30 PM - 1:45 PM

Characterization of small vacuum process vessels made of 0.2% Be-Cu
material

*Takao Nakamura', Masahide Kuroiwa?, Shinsuke Kishikawa?, Shuichi Hemmi?, Ryuichiro
Kamei® (1. Institute of Industrial Science, The University of Tokyo, 2. Tokyo Electronics,
CO. LTD, 3. Seinan Industry. LTD)

1:45 PM - 2:00 PM

Surface analysis of surface finished aluminum alloys with low
outgassing property

naoki ogawa®", *hiroki kurisu?, setsuo yamamoto® (1. RORZE Corporation, 2. Graduate
School Science and Technology for Innovation Yamaguchi University)

2:00 PM - 2:15 PM

[2Ep04S] Characterization of Zr and Ti NEG films deposited by UHV sputtering

*Ryosuke Tsuchida®, Md. Suruz Mian, Takeo Nakano', Takashi Kikuchi?, Kazuhiko Mase®*® (1.
Graduate School of Science and Technology, Seikei University, 2. KEK, 3. SOKENDAI)
2:15PM - 2:30 PM
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Fig. 1. Experimenta setup for the buildup test of the

vacuum chamber with and without vacuum firing.
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Fig. 1. Pressure during the buildup test for the
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Characterization of small vacuum process vessels made of 0.2% Be-Cu material

(OTakao Nakamura' , Masahide Kuroiwa?, Shinsuke Kishikawa?, Shuichi Hemmi? and Ryuichiro Kamei?

! Institute of Industrial Science University of Tokyo, *Tokyo Electronics, CO. LTD , *Seinan Industry. LTD.
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Surface analysis of surface finished aluminum alloys with low outgassing property

ONaoki Ogawa' ", Hiroki Kurisu' and Setsuo Yamamoto!

'Graduate School Science and Technology for Innovation Yamaguchi University, Rorze Corporation
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450 (2017).
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Characterization of Zr and Ti NEG films deposited by UHV sputtering

ORyosuke Tsuchida', Md. Suruz Mian', Takeo Nakano'", Takashi Kikuchi®, and Kazuhiko Mase**

'Graduate School of Science and Technology, Seikei University, 2KEK, 3SOKENDALI

1 &= XU T LEEBORBNOIEHR TH D, N—F 7

DOBRIZIZHZ 5 5 TMP ZHAWVWTHFR LTz, _N—F%

FARRAS v % (NEG) (XIFF/BREZE (UHV) 71T Zr IO H S5 2 HFEE 2 i Lz & 2

ST TN -8 L |IRICRET & IHPER ISR H 2 A, B A XSS BB, RHRRLL T TH-

BHER T HOMEICTH D, BEERLONTIZ NEG % 7% Too LWL, X—=F 2 ZHDETEN 108Pa 5 THo

EIT DA (NEG a—T 1 7)) X, X—F 2 7HIC 722 &b HO X CO Ik D HERMERE S R S
BLZERWN D OBA A AR 2 & & bic, ERE 7,

BAOAEBPRTEDZ B 1997 £ L VRS FERTIE, Ti A3y XHPE L 72 NEG EO H, (2%t
N3 Y, /KD NEG 2—7 ¢ > 7 Clk TiZr, TiZrV T APERMREIC OV T HET 5,

IR EBLED ANy ZENFIH STV, i 10° i

Pa 5D UHV [N CHZEZAEEIZLY Ti HEEER L, B substrate

KRV —7 OFICEME N, ZEATHZ LICLD, B
R RHRENE SN D Z & NbhoT 9y LI LE
HICHEEZD L, BEHRENEL . KEAENTHE

ANy BIEOBBENEEND, F 2 THRIOMZET
1Z. A7 NEG MO —>Th D Zr HAWI T &
ARy AETRR L, HERMERE 2 I L 720 T

5. = b

T
2 EBHH g pn

Fig. 1. A 3 Z A& ERL P
Fig. 1 ® XL 572, BIEEEFIN 4% 10°Pa D ARy &3k

cathode L cathode R

B2 Ar T AVEE 10 scem Z#E AL CES)3.0Pa & L, e —150°C24h

Sz oDH Y — FZNEIC DC B A LT, 30 LOE-3 aoec oh

W Tt 1T > 7o, SYRIFIL 70 min & L, EE 1pm ~ LOE-04

D Zr WA AT HoBAR LA 1% 2 tpm ClEIR St {6 T Losos

RN 13°OFRETGRIER A~ Zr & 2% 2L I

7= E£7=. Fig. 1 &iIHID, 107 Pa & F THIFEFHE/R A

Ry ZBEEZ T T 2 A%y ZRIRE L 7= A FeiiE 1.0E-07

UHV 25{& T, 150~200°CTZILE4L 12~24h B L | 1.0E-08

Ha (2549 2 BEGUHE 2 I L7, N e "
3. HERLER Fig. 2. Zr SR AR EAR < — = o T RED = /1#ER
AEBRE - TAMEE (SEM) CHRIUE L 7= Zr W% #1152 % i

L7 5, Rt a2 BIZR S i, Fig. 2 IOKA k

FHE LT Zr Z R TZ SR AREAR 2 A IRE TS~ 1) C. Benvenuti et al., JVSTA 16, 148 (1998).

2) /NEF, fth: PASJ2020 7' v —F ¢ A, WEPP42

*E-mail:  nakano@st.seikei.ac.jp (2020).

OABHEEAN BAREBEZEZER - 2Ep04S -



202N FARKRAREFRFMARR

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

[2Ca07-13] TF/SE/EMP/MI/MS

Chair:

Thu. Nov 4, 2021 10:00 AM - 12:00 PM Room C (Takamatsu)

[2Ca07R] Analysis of vibrational states of H in Pd nanofilm by inelastic neutron

[2Ca08]

scattering

*Takahiro Ozawa', Maiko Kofu?, Mitsutaka Nakamura?, Kazuki lida®, Toshiya Otomo?, Osamu
Yamamuro®, Ryota Shimizu®, Taro Hitosugi®, Katsuyuki Fukutani”’ (1. Institute of
Industrial Science , The University of Tokyo, 2. J-PARC Center, Japan Atomic Energy
Agency, 3. Neutron Science and Technology Center, Comprehensive Research Organization
for Science and Society, 4. Institute of Materials Structure Science, High Energy
Accelerator Research Organization (KEK), 5. Institute for Solid State Physics, The
University of Tokyo, 6. School of Materials and Chemical Technology, Tokyo Institute of
Technology, 7. Advanced Science Research center, Japan Atomic Energy Agency)

10:00 AM - 10:15 AM

Low damage Radical oxidation of Gold Nanoparticle Plasmon

*Kazuyasu Watanabe', Takeshi Kitajima', Toshiki Nakano' (1. National Defense Academy)
10:15 AM - 10:30 AM

[2Ca09Y] Low temperature deposition of c-axis oriented gallium nitride films

[2Ca10S]

[ZDAtt]

[2Ca12]

[2Ca13]

using high-density convergent plasma sputtering device

*Taisei Motomura', Tatsuo Tabaru', Masato Uehara' (1. Sensing System Research Center,

National Institute of Advanced Industrial Science and Technology)

10:30 AM - 10:45 AM

Characterization of mist chemical vapor deposited Al,O; thin films

and its applications in GaN-based MIS-HEMTs

*Tomohiro Motoyama’, Ali Baratov?, Rui Shan Low?, Shun Urano?, Yusui Nakamura®, Masaaki

Kuzuhara®, Joel T. Asubar?, Zenji Yatabe® (1. Graduate School of Science and Technology,

Kumamoto University, 2. Graduate School of Engineering, University of Fukui, 3. Faculty of

Advanced Science and Technology, Kumamoto University, 4. School of Engineering, Kwansei

Gakuin University)

10:45 AM - 11:00 AM

Break time
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Modulation of Metal-Insulator Transition Properties in the strain-

controlled VO, micro sample

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

11:15 AM - 11:30 AM

Creation of single photon source/spin defect in SiC toward quantum

applications

*Takeshi Ohshima®' (1. National Institutes for Quantum Science and Technology)

11:30 AM - 12:00 PM
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Analysis of vibrational states of H in Pd nanofilm by inelastic neutron scattering

oTakahiro Ozawal", Maiko Kofu?, Mitsutaka Nakamura?, Kazuki lida®, Toshiya Otomo®*, Osamu
Yamamuro®, Ryota Shimizu®, Taro Hitosugi® and Katsuyuki Fukutani®®

! Institute of Industrial Science, The University of Tokyo, 2J-PARC Center, Japan Atomic Energy Agency, 3Neutron Science and
Technology Center, Comprehensive Research Organization for Science and Society, “Institute of Materials Structure Science, High
Energy Accelerator Research Organization (KEK), SInstitute for Solid State Physics, The University of Tokyo, School of Materials

and Chemical Technology, Tokyo Institute of Technology, “Advanced Science Research center, Japan Atomic Energy Agency
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[1] T. Ishimoto et al., J. Phys. Chem. Lett. 7 (2016) 736.

[2] T. Ozawa et al., 2019 4F H AR FK [ E 22 Fa A ilTaRlH e (2019).
[3] H. Akiba et al., J. Am. Chem. Soc. 138 (2016) 10238.

[4] M. Kofu et al., Phys. Rev. B 96 (2017) 054304.
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Low damage Radical oxidation of Gold Nanoparticle Plasmon

OKazuyasu Watanabe™ , Takeshi Kitajima and Toshiki Nakano

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

2 Takeshi Kitajima, Machiko Miyake, Kohei Honda, and
Toshiki Nakano, J.Appl. Phys. 127, 2020.
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VESLAF B R TE NPEFER IR G B v TR T AfgEE S H —

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

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

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

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

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

OATHEEAN BAREBEZEZER

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

26 (deg.)

(@) no-heating

Sapphire (0006)

~ 7 O~ 7 N e

X (deg.)

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

degrees.

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

X M

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

VREAR TR B B AR O

2RI R PR T LA SER

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

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

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

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

1. [ZL®IZ

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

2. EEBRAE

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

3. MRLEBEE

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

OATHEEAN BAREBEZEZER

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

-
o

ML B LU B I R
_—MISt-A|203 ‘

n &
L 400 °C Q¢§ *
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Fig. 1. Mist-ALO; HEFE i &

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

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

X

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

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

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

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

VRO PESER AT I,

H FFn L IRES FE L

278 AR RN R AR et A Bt et

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

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

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

1. [FL&®IC

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

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

OATHEEAN BAREBEZEZER

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

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

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

X M

1) S. Tsubota et al., Appl. Phys. Express, 10 (2017) 115001.
2) A. N. Hattori et al., Crystals, 10 (2020) 631.
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Creation of single photon source/spin defect in SiC toward quantum applications
(OTakeshi Ohshimat®*

INational Institutes for Quantum Science and Technology

1. [ZL®IC

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

2. SiICHOE—XFIF

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

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

OATHEEAN BAREBEZEZER

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

Fig. 1. SiC O H— 5 7R D[]

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

X &

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

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

3) KEH: A% 90, 352 (2021).
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Low-dimensional Material/Nanostructure/Nanomaterial (LD/NS/NM)

[2Ea03-14] LD/NS/NM

Chair:(Tokyo Institute of Technology), (Waseda University)
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[2Ea04]

[2Ea05]

[2Ea06]

[2Ea07]
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Cu doping into TiO, nanoparticles via liquid phase deposition and their
photocatalytic application

*Mitsuhiro Honda', Listitani Popy', Yo Ichikawa' (1. Nagoya Institute of Technology)
9:00 AM - 9:15 AM

Electron irradiation dependence in C,, Pyrrolidine Tris Acid (CPTA)Thin
Film

*Mihiro Takeuchi'?, Hiroshi Suga'?, Ying-Chiao WANG?, Takatsugu Wakahara®, Kazuhito
Tsukagoshi?' (1. Chiba Institute of Technology, 2. WPI-MANA NIMS, 3. Research Center for
Functional Materials NIMS)

9:15 AM - 9:30 AM

Edge-edge interactions of bilayer zigzag SiC nanoribbons

*Rongyao Sun’, Jun Nakamura' (1. Graduate School of information and Communication
Engineering, The University of Electro-Communications)

9:30 AM - 9:45 AM

Charge transfer Mechanism in N719/6-AHT/Au by frequency
modulated AFM

*Masahiro Nakayama', Ming-Chi Cheng'?, Kentaro Kajimoto', Takashi Yamada', Hiroshi
Ohoyama', Takuya Matsumoto' (1. Graduate School of Science, Osaka University, 2.
National Taiwan University)

9:45 AM - 10:00 AM

Elucidation of molecular switch mechanism on Au surface by mixed
self-assembled monolayers

*Naoya Mishima’, Hiroshi Ohyama’, Takashi Yamada®, Naoki Ando?, Yutaka le?, Takuya
Matsumoto' (1. Graduate School of Science, Osaka University, 2. The institute of
Scientific and Industrial Research, Osaka university)

10:00 AM - 10:15 AM

Break time

10:15 AM - 10:30 AM

[2Ea09S] Manipulation of nitric oxide molecule by attractive force using

scanning probe microscopy

*Runnan Zhang', Masahiro Fukuda?, Taisuke Ozaki?, Yoshiaki Sugimoto' (1. Graduate School
of Frontier Sciences, University of Tokyo, 2. Institute for Solid State Physics, The
University of Tokyo)

10:30 AM - 10:45 AM

[2Ea10S] High density phase of oxygen layer on Ag(111) observed by atomic

force microscopy

*Mitsuo Kimura', Yoshiaki Sugimoto’ (1. Graduate School of Frontier Sciences, The
University of Tokyo)
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[2Ea13S] Understanding binding strength and electric conductivity of single-
molecule junctions
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Engineering, Tokyo Institute of Technology)
11:30 AM - 11:45 AM

[2Ea14S] Molecular dynamic simulations of the dynamics of the water adsorbed
on the graphene surface
*Yusei Kioka', Yuki Maekawa?, Kenji Sasaoka®, Takahiro Yamamoto' (1. Graduate School of
Science, Tokyo University of Science, 2. Graduate School of Engineering, Tokyo University
of Science, 3. Water Frontier Research Center, RIST, Tokyo University of Science)
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Cu doping into TiO2 nanoparticles via liquid phase deposition
and their photocatalytic application

OMitsuhiro Honda'

, Popy Listani

', Yo Ichikawa

! Nagoya Institute of Technology

1. ##&8

Rt T % o (Ti0,) Sefifid, SRR X v 225K
%mmﬁm-%%-ﬁﬁ%ﬁﬁﬁ%%rTIWMﬂf
HDH, P INEO/MFEIL, SR L0 AU D TE
T L EALICRNT 5, SRR T & 20674 a 1
mEws, FREEET - ELOTZ XX —RIEE
T 5 Z L AACEIUL, B R O E R
NHM, BHEORANERNEW D X9 s A#EPHO
JERMNHAFEND, VAT Tl R X —0 D8
AN NI B 2 Th AT HE YiIcky
FRIME LT & ) R T 2B L, 2 OFEEIRE
PE & e 2 Bt LT,

2. EE

FH BT AT E= T A 0.1 M) EARTERO.3
W) KV 2 F 2 126m] Fo1RE L. fElesi 2z
PR U7z, REFRSRAOOIREEIE 0.1~10 mM £ T EE
Too FFEFERZREN TIE L7250 X9 ICERPIZE
i L. 1EIR#RZ VT 70°C T 3K, ARG 2 ET
ST FERITE D Y L7t K TSR TR 21T -
oo Fio. BT OEGRIZR L CidE 0rEE & kT
DORBEW 2/ R L THREFZITo72%, 60°C TR S
TR ERT, OB ORECHE . B
EABMEL, 7~ ok, SEANATHDEI S ik,
HEFDHIEIC L TEE L F AT LT —
DRI X0 SAENE 2 3 L 72,

3. #ER

K 1iE, BonicmEz s ) a s BR BicomE
B O ERE FEMEHR CTh D, HFomiRi

YA XN I 7 ARREORT THY . ZORMEIT
BtF ) A=V OEERDD [T~EE] LD 726

OA#HEEAN BAREEZEF

*E-mail:honda.mitsuhiro@nitech.ac.jp

(ahv)2

undoped

4 26 20 20 a2
Photon energy (V)

Fig. 1 SEM image of Cu-
doped TiO, nanoparticle
(scale bar: 100 nm)

Fig. 2 Taucs plots of
undoped and Cu-doped

TiO, nanoparticles

#E1E (waxberry-like structure) THh D Z & N4 hro
7o FHERERDIEE 2L S BT HHRIC AL - IR
YA ZXOBITR LN -T2, Tz, T~ 2tk
W2k, BonERET ¥ X, Rousino A8
HHT, IS B EARBEEE 2 R T 2 — B
ThidrZEbonoiz, 23RN ATHEIERIL AT
kLI B4572 Taue plot Toh b, FADOEMNIT LV RIY
WNMEZ RNV T~ T b5 L0307z, F
7oy SOV X - T2, 2.25 eV (%) 550
nm) O FEIRIC > 7 895 2 & b 3o Tz BTN
TR & Wi S OSEARETEE & o0 B ME I DV T,
I CREL < b B,
¥, AMFIEIL, 2021 R AEUENEAN B EREEL
R BLY [ D BIRR A2 & 0 BFZE BT SN2 H DT
T ZOLEMED TR EILE L EiF £,

X [

1) K. Hashimoto et al., Jpn. J. Appl. Phys., 44, 8269 (2005)
2) A. Linsebigler et al., Chem. Rev., 95, 735 (1995)

3) A. M. Alotaibi et al., ACS Appl. Matter. Interfaces, 12,
15348 (2020)

4) HRAON . KRR, FAKS dh kR RS,
No3. (2006)

Vol. 33,
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OVSETE L2, BHEE DY, EMuE 2 28RS, Bl—( 2t
VFHETERY:, 2O - 7 %77 N T AR, SR BRREIEAT R ZEILA
Electron irradiation dependence in Ceo Pyrrolidine Tris Acid (CPTA)Thin Film

OMihiro Takeuchi® 2, Hiroshi Suga® 2", Ying-Chiao WANG 2,
Takatsugu Wakahara®, and Kazuhito Tsukagoshi??

!Chiba-Tech, 2WPI-MANA NIMS, ®Research Center for Functional Materials NIMS,

THRAOBE R X, IEIC X VN5 EREOE(LHERR
Ihic. EETIE, BETREBIKEICHT AL v F
UTAE, GEAR b R OVBRRET A S LIZRBIERINE o o S c3sa T 5

BICBWT, 77— L RLOES - fREEZHIE L7
BEPAAL v FHREPMESNTEY, ER 2 e~
DIEABTREBENTWS. U Fixld, A Ceo
F 7 T04% (LLF, CeoNW) ZHWVWTY—R -« KL A
VEMEMAT TR TEERL, CORTORE
L7ARHiAA v F 2R A2 B L= 2 LavL, HEM
LI X > TIER S35 CooNW i, TEIRHIEI 2 EE L
<, BoME ER) ICE S 2. £ 2 T4HIEl, Ceo
vr Yy b AR (LLF, CPTA) ML ET-HY ¥
777 4 ERAWDZ L TEIEEERGCE 5 FH
2 WA TS 2 ERL L, Z OB R RS SE R A
EERFFERm 21T > 7.

de
1. 8=

i

1. RERAE

Figure 1 |ZRUEMBEIE X 27~ JE S 250 nm @ SiO;
J& 2 A A 7o Si B BT AR E (LT, ALD)
Z JAWT Ao & 2 nm HER S &, £ kI Au-Pd(8:2)

¥
=
gl
=3
3
Curent 4]

6w @ a0 & @m

Z15nm #Z&%& L, ¥ v v 7g 200nm OEMG A /ER L t=200nm | /
72. & B5IZALD & W T, Au-Pd B 2 8 9 K 9 12 InOx
1 nmH#ERE S g7z, F o T RmEIE S 20~30 nm D Fig. 2 & F#r RS SRR A

CPTA A A a— METHIE L7, InOxDfEFEKX
BIZ CPTA BFEG L, R E OBBFMENR LD &
T, BRIENERSN-EELZOND. 3 20, 7 )
S Ly OEAEART -0, BN AEET S & X ®
BB E RS L2 (Fig. 1 OFREHIER). ?%%03“
- (1-V F ) W NS A A v F o TR, B
Z2[EF) 1.0x102 Pa LA TR L 7=.

1) M. Nakaya et al. : Adv. Mater. 22, 1622 (2010).

2) Y.Umetaet al.: ACS Applied Nano MAterials. 4, 820
(2021).

3) S.-K.Huang etal. : J.Mater.Chem.A. 8,23607 (2020).

2. #HER

Figure 2 |Z{FHFE 1 O & 1B FRUN SRR A A M 2 7= .
CPTA EZHW=FEFICBWT, BMEICRS L-E

*E-mail:  hiroshi.suga@it-chiba.ac.jp
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Edge-edge interactions of bilayer zigzag SiC nanoribbons

ORongyao Sun, Jun Nakamura”

The University of Electro-Communications (UEC Tokyo), Tokyo, Japan

1. Introduction

(GNRs) have been

intensively because its extraordinary electronic properties

Graphene nanoribbons studied

can be modified by the geometrical structure. As one kind of
GNRs, (ZGNRs) are

confirmed to have peculiar localized state near the zigzag

zigzag graphene nanoribbons

edge, the so-called edge state with spin polarization,
consisting of non-bonding p, orbitals [1]. Considering the
van der Waals (vdW) interaction, recent study has indicated
that the AA-stacked bilayer ZGNRs exhibit nonmagnetic
ground state because the spin polarized unbounding p,
orbitals form the pseudo-chemical bonds [2]. Although SiC-
based nanoribbons have the similar structure with GNRs, the
electronic states are quite different: it has been reported that
monolayer zigzag SiC nanoribbon (ZSiCNR) exhibits a half-
metallic state because the edges are terminated by two
different atoms [3]. In this study, we explore the stacking
effects of ZSiCNRs and discuss differences from bilayer
GNRs.

2. Calculation

First-principles calculations based on the density
functional theory were used to evaluate the electronic
structure and structural stability of bilayer ZSiCNR. In order
to evaluate the stabilization of this bilayer structure, the
stacking energy is defined as the following formula:
Ermono — (2 X Ey)

ne + ng;

Estack -

where E .., and Ey; represent the total energies of
monolayer and bilayer SiCNRs, nc and ng; are the

number of C and Si atoms in a unit cell, respectively.
3. Results and discussion

Figure 1 shows the optimized structure of (a) homo-AA
and (b) hetero-AA stacked bilayer ZSiCNRs. For the
homo-AA stacked ZSiCNR, the layer distance at the Si-Si
edge and C-C edge is 2.75A and 3.41A, respectively.

©The Japan Society of Vacuum and Surface Science
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There is a distinct bond angle at the Si-Si edge while the
structure remains almost flat at the C-C edge, which
suggests the Si-Si edge forms the sp® bond and the C-C
edge forms the pseudo-chemical bond as in the case of
GNR. The stacking energy of the homo-AA stacked
ZSiCNR is 53.5 meV/atom which is twice as large as that
of the homo-AA stacked bilayer SiC sheet (23.3
meV/atom) showing that edge-edge interactions play an
important role in the stabilization of this bilayer ZSiCNR.
On the other hand, for the hetero-AA stacked one, the edge
distance is only 1.93 A, showing that the edge Si and C
atoms have very strong interactions. Indeed, the stacking
energy of this bilayer ZSiCNR is 177.7 meV/atom, much
larger than the homo-AA stacked one. Such a short edge
distance and a large stacking energy indicate that both Si-

C edges form the sp® bonds.

side
_r##m

05-00-00-00—00—0%
homo-AA

hetero-AA

Fig. 1. Optimized structures of (a) homo- and (b) hetero-
AA stacked bilayer SiCNRs

4. Conclusion

The hetero-AA stacked SiCNR is much more stable than
the homo-AA stacked one (AEg,q = 124 meV/atom).
Such a large stacking energy difference is mainly attributed
to the formation of covalent sp® bonds at the Si-C edges.
The electronic properties are strongly dependent on the
stacking patterns: the homo-AA stacked ZSiCNR is a metal,

whereas the hetro-AA sacked one becomes semiconducting.
References
[1] M. Fujita, et al. J. Phys. Soc. Jpn. 65, 1920 (1996)
[2] T. Asano, J. Nakamura., ACS omega, 4, 22035 (2019)
[3]1L. Sun, et al. J. Chem. Phys. 129, 174114 (2008)
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Charge Transfer Mechanism in N719/6-AHT/Au by Frequency Modulated AFM

OMasahiro Nakayama®”, Ming-Chi Cheng'?, Kentaro Kajimoto!, Takashi Yamada!, Hiroshi Ohoyama?,
and Takuya Matsumoto?

!0saka University, 2National Taiwan University

1 Lo Wt 7 MOEOWHAE C7-ER & LT NTL9 ~DERHT
DOENEFRNPED > TWDAREENEB X b D, F
Ru $ERy1- N719 13, GAFHEEKEERIZHN OGN 72 6-AHT DI D&V T N719/6-AHT/AU IZBWTH
HHELE LTHBNTWD, Ly hu=7 R4y FABBOFEABINZER E LT, BEICEST
Bk 2 EMBERRE LS & UTHBRR S 72 6-AHT OELAINEIR D Z LN EZBND, BEOHE
N, ZhEThaix, &EMIZAE R E Y 15 TILISAM DFEE 1 mM TIE4 FEf HfRiox LT
(SAM) & N719 Z{Eff S, ki CRESEL 2 L ATISEWEE ZHY . 10 mM TS F8D 2 &R
THg kY TNk o CEFR-BEREICIERTE MENTWD, 5l SAM FHEEFORIRIEEIZ L - T
'ﬁ%ﬁmbf%k”oLﬂL\A%b/z)/&w% N719 & SHABEOENIRBEN /20 | Z OFERER K
DOFEFMZOWTIHMH STV RV, ZD7H Frx V7 hOBEWNCENZ LB OND, REHTIIIN
JVRSBETH D SAM 24T L7= N719 & Au & ORD BB HOERICHOWTHERTIT I,
FNZOW T2 A D = X LD Z B & L7-EER

EITo 7, < ke
2. BB I
AEHERIZ DV T, BUZEIRATIAIC L 0 ~ A DRI ST |
A L7 Au(11) S SRR D 6-7 3 /-1~ % Ao R
P F AL (6-AHT) D=4/ — LEIEE (1 m) (2 1 Fig. 1. FM-AFM (= & % UE I X
L7, SHICNT9DTZ ) —/LEER(Am)IZ 1 HiZ (@) (b) N
S EHEREE Lz (Fig. 1), £72 10 mM @ 6-AHT : s

ER % O T ERE & [RIRRIZEUEHERLZ 1TV, 6-AHT O
Ber N B 232 HE Lz, 2 b ok 28k
R — RIE - 7780 ST (FM-AFM) |2 & 0 81 L 7=,

3. HRLEXR L ‘ ‘ : ‘ R T A R R ]

FM-AFM % T3 7 2R EBIE 2 5] LR E
7 MEEAT 272, 6-AHT DL ORECITBEE I
BEMWEET 2 kIR T T 4 v FTE, BEORE
ZHHLZY, £72, 6-AHT OEE%Z 10mM & L TR e i
BraER L7201 N719 fFETFTH 2 kT
74 v hT&EZ(Fig. 2a), —FH. AuZAR RIZ1 mM T 1) Y. Otsuka et al., ACS Appl. Mater. Interfaces, 11,
TERLE U7~ 6-AHT E0D N719 TIZ+6 V 225 0 4 AR 24331-24338 (2019).

B NELI S 47~ (Fig. 2b), N719/6-AHT/Au 1235 i 2) R. Stompetal., Phys. Rev. Lett. 94, 056802 (2005).
3) M. Shibuta et al., J. Phys. Chem. C. 119, 22945-22953
(2015).

-100
—— N719/6-AHT/Au

— Fitting

cy Shift / Hz

-200

Frequency Shift / Hz
5

Frequen:

Bias / V Bias/ V

Fig. 2. (@) 10 mM (b) 1 mM TfESRL L 7= SAM Lo N719 O JF % 7 b
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Elucidation of molecular switch mechanism by mixed self-assembled monolayers
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AT L2 hr =7 A0S T D5 T

B S 7 B AR EIE(SAMIZ B9 2 i 9E 23 £ < sl
SNTER, L LRI TIEEE S GRS L 5
DTEOHTEMP ED L HICBET 2008 FEE S
TVLW, KRBFFETIZ, ZRANHRDTHETOA
Ay FHBEONER LTz, A vy F &L ePE
YiZe & ORI G LT, WD rlf 2 2 b5
Do WWETDHTIE. IRFBDHNFAL v TF LBl T 2
LWTED, ZNDHTIE, B FROORREMZITE
k952 LT, ON/IOFF Bifzp| & 29, AWFZET
X7 ANBHICETWRSIEE O FICER L, FT
M 7 BRI SR (AFM) &2 AW TE R -EIE(-V)RIE 21T -
2o SHIC, BT r—T 7 3 — ABBBI(KPFM)
% Fiv T Contact Potential Difference(CPD)HIEIZ LD
G EICWE SETIRG SAM O K 1 EAL A AT
L7,

2. EER

BIEREIRIC L ~ A W RIENHAE LT Au R A8
AL, 1-4 7 &% F 4 —(1-0T)(Fig.1.(R)). 6-7 2
J ~F Y o F A — L (6-AHT)(Fig.A(h)) &2 = &% / —/LiZ
AR SR L7-, Poly Au # 4R (). 1-OT DAz =T
& 7 — VIR (L mM)IZ s & 72 R (b), 1-0T &
6-AHT DIEA SAM % =¥ / — /WIKIR(A mM)iIZ 1 B
& SR ) A ERL L=,

3. WER-BE

-V HEDORER L Y . FEHD)(C)ITA— v 7 ITEBFHN
Wiz, 2oz e, SRRICE—IZ SAM NS
LTWbEEZLND, £/-, AIM B LV e »
FEWBER)DNHER T2 060, SAM BN +0=E
WHELTNDZ EZ2WARLE, EmERE LY
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H5C
’SggNHz /YJ/Y)
HS' HS B

Fig.1. 1-OT(/5), 6-AHT(F)

BEHT 2oy oy B0 s
ERA ST L

(b) (a) (c)

Fig.3 (a) poly Au (b) 1-OT / poly Au (c) 6-AHT+1-OT / Au @

LA Z 9% A /A S S N/ N

(Fig.2(%2)). Au IZW75 L 7= SAM 43123 [A U4y 1A+
THEHELTWDL B2 b5, £/, CPD JIEZITV
(Fig.2(4)). B~ v EL T A N T AEAERLT &
Z A(Fig.3). FEM(b) & Fabi(c) THAR(Q)IZxh L TREALAS
W7 N, ZOXDREM~ Y BT OENE,
B FORMAE— A FERML TS D7 &
BEzbhb, Fo, REEEDEWL S IV FFELY
A v TR CE 2 2 LB EN D, ATEE
TIX AU(QIDIC G L TR A SAM OB % H ol
W FAAL v FITONTEEEITH,

X W

(1) G.D.Kong et al., Advanced Electron Materials, 6 (2020)
1901157

(2) ALAYU et al., Journal of Experimental Nanoscience,
1(2006) 63-73.
(3) Y. M. Kim et al., Applied Microscopy, 51 (2021) 7.
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Manipulation of nitric oxide molecule by attractive force using scanning probe microscopy

ORunnan Zhang'*, Masahiro Fukuda?, Taisuke Ozaki?, and Yoshiaki Sugimoto'

IThe University of Tokyo, 5-1-5 Kashiwanoha, Kashiwa-city, Chiba 277-0882, Japan
nstitute for Solid State Physics, The University of Tokyo, 5-1-5 Kashiwanoha, Kashiwa, Chiba 277-8581, Japan

1. Introduction

Two states of upright and flat-lying NO were found
on Cu(110), and the repulsive force between the NO-tip
and the surface NO were successfully used to switch
upright NO to flat-lying NO [1]. However, due to the
large mutual attraction between flat-lying NO and
substrate, it is difficult to use the attractive force to
switch it to upright NO. So in order to reduce the
interaction between NO and substrate, we used copper
nitride (CuzN) as the new substrate and used the direct
attractive force between the metal tip and NO and
successfully switched bent NO to upright NO.
2. Sample and method
Nitrogen atoms insert into the outermost surface of
Cu(001), resulting in a surface reconstruction, which
form the copper nitride (CuzN). The adsorption and
insertion of nitrogen atoms will also cause the outermost
Cu layer to expand by 2-3%, which results in the
accumulation of tension in plane [2]. Therefore, line
defects are formed approximately every 6-7 nm to
release these stresses, and the defects with the smallest
width are called monoatomic lines. On the monoatomic
line, NO in upright and bent states was also found.
Similarly, switching NO was also studied. We found that
the attractive force or repulsive force can be selected by
modifying the tip. Metal tip provides the attractive force
to switch bent NO to upright NO, and the NO-decorated
tip gives a possibility to switch upright NO to bent NO.
3. Manipulation

In Fig. 1(a), there are two upright NOs and one bent
NO on the monoatomic line in the STM image. In Fig.
1.(b), the upright NO looks dark in the AFM image,
which represents the attractive force between the metal
tip and NO. When tip scanning on the bent NO, the
attractive force between the tip and the NO molecule
switched the bent NO to upright NO. There is no
difference between the upright NO after switching and
the original upright NO under AFM and STM scanning.
Fig. 1(d) and (g) show the height profiles on the lobes at
the green dash line in (a) and (c) respectively. Fig. 1(e)
and (f) magnified AFM and STM image of the black
frame in (b) and the switching point is indicated by the
arrows.

In Fig. 2, the tip-surface distance sweep is used to
switch bent NO to upright by attractive force contributed
by metal tip. Tip approached on the blue spot in Fig. 2
(a), and the force and potential curves could be
converted by the measured frequency shift, as shown in

©The Japan Society of Vacuum and Surface Science
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(b)

Fig. 1. (a) STM image before switching. (b) AFM image
during switching. (¢) STM image after switching. (d) and
(g) Height profiles on the lobes at the green dash line in (a)
and (c) respectively. (e) and (f) the magnified AFM and
STM image of the black frame in (b).

Fig. 2. AFM images (a) before switching and (b) after
switching. (c) and (d)Force curve and potential curve on the
blue spot in (a).

Fig. 2(c) and (d). The bent NO is switched to the upright
NO when the attractive force rises up to 35 pN and the
energy provided to 32 meV. Fig. 2(b) shows the AFM
image after switching.

References
1) A. Shiotari, T. Odani, and Y. Sugimoto, Phys Rev Lett
121, 116101 (2018).
2) M. Yamada, S.-y. Ohno, Y. Iwasaki, K. Yagyu, K.
Nakatsuji, and F. Komori, Surface Science 604, 1961
(2010).
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High density phase of oxygen layer on Ag(111) observed by atomic force microscopy
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1. 1ZC®IZ

ey (0)IFREES 1 DR EES RO T

T, EARICHBEAE L IRKRTERICOWTRFEAE
& BIE L2 ic BR8N - D, 0, By I
DTENTTA T RERK L, TOKTREDICE
BT o2, AL R TIIROMBEREIRSLD,
77774 M Ag(111) FotR IS ek % LTz 0, Hy
FE T, REEFRRE T (LEED) 12 & » TR ARG T
TIREEF & B EMANEREIND Z LR HREINT
W5 LD AR R 0, D4 FEAN R I L CIEIE
WATIZIR > THRY | @ EEARIEL il 23 EA 6k LT
‘ETH D, BEERII=ARTFE2IERT D20,
U7 IANL—varREBIOND, TTT77A4
b AR b D 8 AR BRI E & T AR E T I
F T 11,9 K TR TR BLE- R R DK AR
BORALNE Y, BEMETIEEZAROKSZ2, i
T U =AEOK T 2> T\, 20KIZk
5 Ag(111) L ToE B EF D LEED TiX, 0, 4 7ig
I Ag(111) ERIER UANZE RO Z EDVUR ST M,
Ag(111) D AR MTHART 0, B FED AR Y b2
R > TND ZEMNRB, 0, By FREOTMDIETH - E
NHDHZEnmRgEsni?, XVIKETEZS 7774
M EOEEEMERC LS ICHERET 2 Z L3RS
N5, ZZTRMZETIE, 5 K& 15 K TAg(111) ko
0, Ay FEOmmBEMOER b o R VEAMEE (STM) &
JEF- 8 7 BT (AFM) TR 21TV, KA A T L 0Bl
W2 B LD —BDJFR & B O B4 B 6082
TAHZEEAME LT,
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Theoretical study on transport phenomena in nanostructures
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Understanding binding strength and electric conductivity of single-molecule junctions
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B TE T A ZADOBFEICAT T, & — 75175
31T DS E M & BRUSEMEZ [FRE ) S
LI ENROBNTWVD, LEMLIREERITZENEN
ER— D TRIORBAE D BEBIHEECL > TRET D
B, INDONRTA—FFEWVEELY 55N, £
DOBIRIEIIRMATH D, AFETIE, SE—HNT
MGG T & Wy T OBLBEMEOBRMEE B 52
L. &B—5F R o s et & ExmE
AR E ST LEHAHL LA BNE L,

Au BREFEAT DR T v —HEFoN T L
L . p-benzenediamine (BDA), p-benzenedithiol (BDT),
p-benzenedicyanide (BCN) 4,4’- bipyridine (BPY)% H\»
(Fig. 1a), K&, Break junction {E(Z X Y, Au B
WCHGTHEAEERLE Y, BOoTHEORT Uiy
NTRVR—FET Y 5 R Z—FF )L & BRI
%AW TIT > 7=, Fig. 1b(Z BDA By A OfER
BT DAREE L LD 2 Rt R BT AR T,
BRI EOHAZ®RY KT Z LT, BEE (G =
10721 Gy, Go= 77.5 WQ) & BRIk 3 D=8 D2 bR
2 (|dlogG/dz| = 0.6 nm™) & FEFHHZIRE LTz, £z, H
SV ERERWT A2 EBRICBIT ABEE0EE TRV
F—ZbEFHE L, MEHEE MO T 52 L TR T
BAEDOME N ZHH L7z (Fig 1c), BDT, BCN, BPY I
DWTH ARG EFH & = R L ¥ —FH A2 1T >
72 Fig. 1d ITAREEELER LFEET) (Fne) DFABBIR
2R, 1O Au R FEGIZEE L7 A-top LD
BAPETRT T, BAIDBRE WG ERLEE
DIELHRR /N E <, BDA—BCN—BPY—BDT DJEIZ,
DEDOT =N KD Z LT, L0 EWIEER -
BROLENEZR LT, —57. 2,3 20 Aulii -2 66
\ZB85- L7- Bridge (B), Hollow (H) D572 5554 2T
I%. BDT(A)—BDT(B)—BDT(H) DA A 12 & 1 3 4
Md25—7, BROLEEMET Lz, 4%, EitE
JERFEDRATIC KRS X BTG A RE L, AR TR
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Fig. 1. (){b#H%i& (b) BDA Hoy 744 DOIREE —
BEREHIR D 2 WL R kYT A, FRAEE A R
BOLVPREEZT Y N L2 T 7 D, 107 G
& 10%1 Gy Do AiilEZEH, BDA(A) & BDA &
RO IET Do FEMIIASIZ M (c) BDA B4y
FHEAEORT v LT R AT — i L TR, Fa
FA ORI A RT, AR LzE T
v (d) AR (bR & B — 4y TR ORE A ) O BIHE

H L 72850 7 IR O RORIROfER %2 B

B9, AWIETIZ, B FHEAOBERUSEN LHEE T

ORFRMEZFIAE L., L0 @mVEED - BRRENEE

DI 0ITiE, BAFHEAEDT o A—RK72TTRZ

DWHEYA FETEDIFTRAVPBETHL I L&

RnZ LT,

1) Y. Isshiki ef al.: J. Am. Chem. Soc. 140, 3760 (2018)
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4544 (2020).

2) Y. Komoto et al.: Sci. Rep. 6, 26606 (2016).
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Molecular dynamic simulations of the dynamics of the water
adsorbed on the graphene surface
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! Graduate School of Science, Tokyo University of Science. 2Graduate School of Engineering, Tokyo University of Science.
3Water Frontier Research Center, RIST, Tokyo University of Science.
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Quantification of structural information of electrolyte based on topological data analysis

OKazuto Akagi'”

'"Tohoku University
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Machine learning applications in multi-dimensional spectromicroscopy

(ONaoka Nagamural?3*

!National Institute for Materials Science, 2JST PRESTO, *Tokyo University of Science
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2) T. Matsumura et al. Sci. Technol. Adv. Mater. 20, 734
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Multi-frame image super resolution for microscopic spectroscopic images

OYasuhiko Igarashi'”, Naoka Nagamura**, Hideitsu Hino* and Masato Okada’
'Univ.Tsukuba, *NIMS, 3JST PRESTO, *ISM, *Univ. Tokyo
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lithium ion battery. Scientific reports, 9(1), 1-7.

[2]Kato, T., Hino, H., & Murata, N. (2017). Double sparsity for multi-frame super resolution. Neurocomputing, 240,
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Machine learning molecular dynamics simulations of silicate minerals
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Data-driven diagnosis for compressed sensing
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Evaluation of TOF-SIMS data of organic electro luminescence samples using information
entropy
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Tris(2-phenylpyridinato)iridium(111) (Ir(ppy)s, CasHaalrNs,
M.W. 654.79) & 3,3-Di(9H-carbazol-9-yl)-1,1"-biphenyl
(metaCBP, CssH24N,, M.W. 484.60) DIR A REI T — % %
MWie, b OEHE —IRA A JRIC Bis™, A3y

ONFHEEA BARDEZRS

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

ZY L TAFT AR Ar 7 FAE—AF & FNT
TOF-SIMS (TOF.SIMS. 5, ION-TOF GmbH, Miinster) T
TTATa T 7 A NERE LT,
fFM—y hrbe—x, —RICRATHEIND,
S=-2plog.p
AT CTD TOF-SIMS 7 — & D4, TOF-SIMS A
N7 MV ETHEBRRBRLEZEZRA F 2o,
B — 7 SR B IR A A VSR Tl o T AR TR A
ZIRA AR EN e p L LT, AT MDD
ETRAFTVIZOVTORFRT ha—2FH L
77
%%é®XA7bw® ﬁ4ﬁx%ﬁéuﬁmbf
HfiEift. L 7= TOF-SIMS Iy b —%
ﬁt&%ﬁkbszth TR M A TR L

BTN BIE AR TIRA A IR LT,
3. MRLEE

FRALWOREZ I L ZN O OEHR= > hrE—
OIEICER L, BEZIC ﬂﬁbt%ﬁi/%ﬂ
E—EOE{EN A b, 2T X g b
v—2HWn5HZ & T, fréf”;f@*b’t/rzz“/ CEEETIC
ﬁ*&%ﬁ/ﬁﬁkiﬁﬁéﬁﬁfﬁﬂmmﬁwmﬁ
N TE D AREMEDVRIE S LT,

X W

1) A.G. Shard, R. Havelund, S.J. Spencer, et al., J. Phys.
Chem. B, 119(33)

2) K. Takahashi, S. Aoyagi and T. Kawashima: Surf.
Interface Anal., 49, 721-727 (2017).
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3TEESLFRE TOF-SIMS T— 2 DHEHCCHFEBSERIC K HEITIZH
[F B\ 15— 135 A —Z3 5L

Oftg wo !, MmEFR 2, F B

RRIR RS T,

ASHER LY —TF v F—

Parameter evaluation of autoencoder for analyzing TOF-SIMS data of three polymers

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

'Seikei University, *Toray Research Center Inc.

1. FLC®HI

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

T, autoencoder DERET N ERTZ L EHIET,

2. REBAHZE

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

OABHEEAN BAREBEZEZER

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

Z 1%, Deep Learning Toolbox, (MATLAB, Mathworks Inc.)
? B . 51t %% sparse autoencoder THEAT L 72,
MATLAB @ sparse autoencoder (Zi%, 7 7 # /L MR /E
T KL divergence z 7o ZA/3—XEHIML & L2 TEHIKE
WEENTND,

3. MRLEE

X=TOF-SIMS Data
W=Weights
i

n= Z(wkx,‘) +b
k=1

-~
S g
3
]
2
3

Fig.1. (a) Schematic model of autoencoder, (b)The
features extracted by autoencoder

Fig. 1 |T autoencoder OHENEIX] & | autoencoder T43HH
SNTom TR ORR OB &2 T, ERRGHITR%
FREANY SRR L DS RARHT 2] & [R5 D1
W2 T REREICL - TR, ZERMTT
IR SR o T E R b I L7z,

X W

1) L. S. Gilmore, J. Vac. Sci. Technol. A 31, 050819 (2013)

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

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

(2020)

4) T. Kawashima, T. Aoki, Y. Taniike, and S. Aoyagi,
Biointerphases 15, 031013 (2020).

5) T. Akiyama, N. Miyauchi, A. N. Itakura, T. Yamagishi,
and S. Aoyagi, J. Vac. Sci. Technol. B, 38, 034007
(2020)
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E#Y - EHFHE TOF-SIMS AR4SY LD
BHFEBICXS5FRARTLEAR

OZH 6L, EQJI B2 H B 12

LRI KR TR IER, 2 KR E T

Development of prediction system on TOF-SIMS spectra
of organic and polymer materials by machine learning

OKeisuke Kamochi?, Kei Hasegawa?, Satoka Aoyagit*

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

1. LI

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

2. REAE

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

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

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

OATHEEAN BAREBEZEZER

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

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

0 1 1
Material X 0 1 0
3. MREER

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

X W

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

2) Satoka Aoyagi, Yukio Fujiwara, Akio Takano, et al.,
Anal. Chem. 93(9), 41914197, 2021

- 2Aa14s -




202N FARKRAREFRFMARR

Division

[2Ba02-13] SPM Division's Session

Chair:Yukio Hasegawa(The University of Tokyo), Yoshiaki Sugimoto(The University of Tokyo)
Thu. Nov 4, 2021 8:45 AM - 12:00 PM Room B (Olive)

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

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

[2Ba06] Development of a scanning nanopipette probe microscope capable of
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3D Time-Resolved Electrostatic Force Microscopy

OTakuya Matsumoto

Department of Chemistry, Graduate School of Science, Osaka University

1. [XL®IC

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

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

2. BREHRHEEEIERHEI NEME

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

OATHEEAN BAREBEZEZER

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

ON/OFF modulation
. OM 1 OFF : ON
JETNENE 100111 Probepulse v,

AN

/ |||‘||‘||||||||||||| Drain bias Vy

‘ Photadiode

Tip motion

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

'
—» le=t,: Delay time = =1y

S ON OFF

1 period of sequence

Cantilevel

5i0,: 300 nm

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

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

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

X

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

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

OYoichi Miyahara”

Department of Physics, Texas State University

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

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

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

OFutosi Iwata”

Research Institute of Electronics, Shizuoka University

1. LI

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

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

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

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

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

OATHEEAN BAREBEZEZER

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

_____________

1 APPJ RIS RIREZ2 T/ X SPM fcHIIN T4 &

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

X W

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

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

3) S. Toda, K. Nakazawa, A. Ogino, M. Shimomura and
F. Iwata, J. Micromech. Microeng. 31 (2021) 065008
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Aperiodic electronic superstructure in a misfit layered chalcogenide

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

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

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

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

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

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

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

= ) S
)\\ \J‘\_
™ =

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

2605,

OATHEEAN BAREBEZEZER

*E-mail: kohsaka@riken.jp
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Single-molecule precise nanospectroscopy with a photon-STM

OHiroshi Imadat?

'RIKEN, CPR, 2JST PRESTO

1. [FC®HIZ

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

2. #ER

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

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

*E-mail: himada@riken.jp

HFRK

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

Ag(111) £AR

PL Ghte 2 =7 kL

—h
i
pa
1.1
o H
2 nm
180 181 1.82 183

L—H—TxL¥— (eV)

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

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

X &

1) H. Imada, et al.: Nature, 538, 364 (2016).
2) R. B. Jaculbia, et al.: Nat. Nanotechnol., 15, 105 (2020).
3) H. Imada, et al.: Science, 373, 95 (2021).
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Development of scanning diamond NV center probe microscopy

OToshu An'!

!Japan Advanced Institute of Science and Technology

1. [FLC®IZ

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

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

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

2. REBRER

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

OATHEEAN BAREBEZEZER

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

PR
(a) FAVEYFENysRTA—T
3 V)

) ®
g
‘%

4==2.909 GHz

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

20 40
X (um)

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

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

X &

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

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

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

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

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

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

(#7722 202149 A 2 )

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

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

9) D. Prananto, et al.,: arXiv:2007.13433
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ETEH#ICLIREAREERT/ N1 RAOFAEHAR

ORABE Jeik b2, Bk X3, Al
5

b YN S SHIE U e S

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

Y/ e
RS

G2 B\ EFRbe mg2EE - MAEPTRRE S —,

PEEERBR T BRARIIEHEE Y & —, 2B BRSO B

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

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

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

1. IFCHIZ

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

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

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

OABHEEAN BAREBEZEZER

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

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

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

2. ERHESKFICERESIATLSRERERIM

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

X m

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

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

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

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

Diam Relat Mater
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Study on field emission from nanocarbon materials

Yahachi Saito

Toyota Physical and Chemical Research Institute

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

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

CNT 777 =T, &RICBITDLI7HH

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

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

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

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

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

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

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

OXKenichi Obori"

Formaly R&D Segment, Horiba, Ltd.

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

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

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

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

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

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

OATHEEN BAREEZES

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

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

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

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

Koji Takahara! and OSatoru Suzuki'

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

1. LI

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

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

2. =EE

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

3. #ER

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

OATHEEAN BAREBEZEZER

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

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

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

(a)

1 um

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

X &

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

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

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

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

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

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

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

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

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

VI ST R SE RS TR SE R,

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

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

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

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

1. [FC®IZ

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

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

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

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

(&0 TR L7
3. WHERE=

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

OATHEEAN BAREBEZEZER

*E-mail: ¢j21g017@steng.u-hyogo.ac.jp

1 *
10 :&3
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g b J# ,;:.-‘i"f‘" #
2 | I EL
] g g owW
= 01% zgy YSO% A Y m/z
o 10°4 9 ES oy o 3 * 30
= ] .08 Wyt 3 Yo < 51
kS iR ™ 78
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Fig. 1. NBP 7 7 7' A o b A AV H8EE D E/n RA7E

X W

[1] K.Moritani, G.Mukai, M.Hashinokuchi, K.Mochiji.,
Appl. Phys. Express 2, 046001 (2009).
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SRR RIT KB oM LGB EICET I~V TFE—F NV
5 — & DA

ofk RAM, HW B, AW #&IGZ, RACHEA) BT w0 BT
VRERKS: BT WEEGELTAER, 2 - RPRHT R

Evaluation of multimodal data of hydrogen distribution and crystal structures in steel
sample

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

ISeikei University, *National Institute for Materials Science

1. [FC&HIC

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

2. fEWAE

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

OATHEEAN BAREBEZEZER

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

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

4 FREOG E VT,
3. #REER

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

X W

1) N. Miyauchi et al: Appl. Surf. Sci., 527, 146710 (2020).
2) T. Akiyama et al.: JVSTA, B 38, 034007 (2020).
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The optical measurement of planetary atmosphere and plasmas

(OKazuo Yoshioka®

The University of Tokyo, Graduate School of Frontier Sciences

1 FERZAVEARR - T3XT0HE

BEZRY B KRGS, TOSLIC BTNt 5
7T A IR RERONEFR LTS, Bl IEHER
KRRZICEEN DR ° OH 43 11%, B 100kn
D _EZ2IZB W RS - [RIFERHERL OB I LE O e & R4
DHFRATINTTEL TS (KEK). &big, &
1000km ZHZ 2 &~V U AJFROKEIR T DR EN
EHL, FENGO—HITXEH LTI X< L,
FEICSRAMEIR IS B W TS DI R 2 56 L T 5.

IO OB ERGE D L <IZEBHT 5 2 & T,
KD ENATCENIHI M, S HIC= R X — ik 7e
CERERIICIERETE S, L LRIEEZBIT 5B
W ENST 7T r—FTEEHIL, VWbWwd “KRDE”
EREIEN A ERICIES N T LES. —J, FHZEM
WCHILERERIRSLW S EOFBELXICTHZ L
<, RIENLRELNDER~Z 2R (b LIT=x L
F—)DONZBRTELENIRERAY v D 5.

2. FTHEEHOAFEANEE

FH BRI 2 BUNESE | IA B ANV - iR
BROHND. L Ll ORENSEIRT DHITK
WOGEIMITHY, BREXR (S/N OFm») 7F—#
ZIGT D DIEBRBO LRPARAIRTHD.

ZOHIE LT, YRHERORKE R E08io KKt
ERFEF NS, @E, HE 30-150nm OfimEEE S &
XN DWW RO OBRNIE, MUN e B FHEE %
ER U kookt#s (Micro Channel Plate) % fw»
5. ZOFRTORMIMFEEORVMEE S LT
BETREMLEIEDLITERDH Y, RIGEOMEREE
HEOFEEWIBALEDZARREIZZZ>TWND
[1]. &7z, "HOLMEE & 322y, BimsEs i n
DEOHRIT 10%% TEID Z & %<, TOREM

T HEeAfT 2 BRfE L 7= @bt TV 5.
*E-mail:  kazuo.yoshioka@edu.k.u-tokyo.ac.jp

Fig. 1. TH LiFaio O = a2

3. RENSABAGE V&)

2013 4= 9 AIZ JAXA X2 el s Toxx)
246 B (Figl). Zofiaix, #EkEEdE (&
FEK 1000km) b, ARFEIOT 7 X<, &2
KEORK 2 &, Fix 72 RIKZ e INE R ot
HLTWB[R-4]. TOXE ) IcHEfish by eitE
(U, Jeik o &1 hERn ERANC8E 0 3R o LHE 23
HuonTng., £72, BlHEEOHLEZE<TZDIZ,
FE ORI DI S LIFOERT (K 3 KEAT £ T8k
RUEEE 2P L CHZEBRBE AR T 572 EoER o
TRMESNTWD.

ARRTIE, 03X 2HDET N O0OFH
I va roEEBBEZHICE D, FHEE AW
BEBNORZANRERITNZT, e 2HKo T T
DIEBEORMLICEA LT, Bt oi%, EH, BX
OB E D —H OB Z BV R BRI T 5.

X W

1) K. Yoshioka et al., Rev. Sci. Instr. 83, 083117 (2012).
2) K. Yoshioka et al., Planet. Space Sci. 85, 250 (2013).
3) K. Yoshioka et al., Science 345(6204), 1581 (2014).

4) K. Yoshioka et al., Space Weather 19, 002611 (2021)
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Development of high precision wolter mirror for x-ray telescopes

OHidekazu Mimura

School of Engineering, The University of Tokyo

WX 7 & L FER, XARIZ L0 RIKBIEE 21T
I EREA RIEBR R EDERDHFOND, XTI K
BB AT O IO FHEMICEEZSE LD EiTF 5
MENRH D, AR E RS & XBE 7—FimITx
LCINTHOBETUMAKEET, & DIckigse
IR T D700, LIRS X 5 o0 hE &AM
MO SND I T —L 7%, Wolter 2% 1952 T
RLIEZZEND, ZOXATDIT—% T4 VH—3
T — LIRS, EUWOREED XA ESETHO LS &
FEER Y 4NV A= T —FHATIHRERSINTED
T IhETI—m oy LPKETRES AT
720
S Xis

5®

Fig. 1. XMEEEM v+ 12— F—

HURKFOYRETIL, bt/ TRV S
D XBRBEMEEA D ¢ 10mm, £ & 40mm FREE D/ O
TANE—IT—EHR L TCE T, BEEHRECES
KBETmE ALY SREEAEZER L, AT
T 7= NFHRERFICEY IR Inm DX HHZ 100nm
LAOLETHENETHZ EICHIIT 57 L, EMELA
NOYF N —I T =& LI Y, ARIFJE T XH
TAMEE B L= 7 e v A &2 RBUE L XS =
BA~ERT 2 Z LT bAETIE U TEZER S iERE
EROU AN —I T —OEBAEZHBELLEHETH
ol

M D%, FOXSI (Focusing Optics X-ray Solar
Imager) &EMREN D XARIZL D KBBEAZHRE L2

OABHEEAN BAREEZERER

*E-mail:  mimura@edm.t.u-tokyo.ac.jp

<~ RUVEEHEIT—
vy MUIOXBMEEHETHD Y, ZNETIEDOHE
BT TITATON TR Y . KEBOBMXMoHA A—
VTICHEIIL TS, IS VAN E—IT—D
P A R1T ¢ 60mm, X 200mm THY ., PIEXHEI T —
WEEARTRIBIZH A AN KEL 72D,

X 2 DEDOFEIEIIRE Y 4 L2 — T —DfERO -
W LEBIMEETHY AOEHEIT R LY +
NE—ITF7—LEBEHTHEA L FLLTHD,
D2ET, 6O ANVE—IT—%/ERLTEY,
MAECIT—ORRBELEM EL T/, £72.
SPring-8 7¢ & TO XM L 5 b [FIFFIZHED T
2o

U F N — T —DARKEEE D & OYERE TS0 Xt
WX BFHIRERIE, FRILT 4 0¥ — I T —REWn
HRREZFOZEZ/RLTEY, T CIEBNA DI T —
PEREICEE L& B2 T\ 5,

AFEFTIL, FOXSIA o= 7 NOMEE . XHREEM
B D XRBIEBE~OHFICE TR AT n Y =
7 FOBURIZOWTHRET HTETH D,

X M

1) H. Mimura et al., Rev. Sci. Insturm. 89, 093104 (2018).
2) https://phoenix-project.science/foxsi-4
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Lunar science based on radiation spectroscopy

OMasayuki Naito!” and Nobuyuki Hasebe?

INational Institutes for Quantum and Radiological Science and Technology, 2Waseda University

FHZERNIFKERE - ~Y U AR Ry & LT g
FHRC KGR RO 5 SRR ch D, =
NS ORI HRKER EDRKDENKIEIZ AG T
DL BEREOSC K> TR 2K+ 5, kT
R FEOMEERIC L > Tt S H o ~#iE R
BOTERERERRT D, E>T, AT b
NEFHIT D 2 & TRIERER 1 km LN D ICHRIRE E
BfFCE 5, Eio, T2 BYL - miie 1L ¥ —
FEBIUC B L CEHAIG 5 2 & T, Mt OKFRIRE I
EARETH D, T 0 ORGRREHHITKRE A HE
Lunar Prospector 2 H AR H A [/ THIThL,
TEHRAR OB D A Mg b Em s & iz, 2

Bl z1E, $RiIEs Ot RbEE THERE KEAE
bS8 IR b T 2IRE I EFEED RE,
FYV A MU UANIRREHRE LR THY . B L
L CIE ORKIRRIR R D, RERIR I RES
%It KREEP EFREL, WU U LK), A LFECHE
(REE), Vo P ICEATEBERE L TEHT S, Zb
D HEJE TOPREITPEAE I K 2D Hig OIS0 K AL
THENC X DREME OEHOEE B 2 bivd, R
W7 TRIRE & HUT - SR AT O & H &Kl T
D KEIESIFEM = A 7 > 2 (SPA) Z R L 78
iR E —NETHZERRBENTND (Fig. 1), ?

EFETIE, AREREREE LToMEE T TRF
HERE LTHWERZEDTWD, FFICEEMAIN
TWDHDIIKRFETH D, KFILABELTOHNEFENC
MBI E LTI T, RFEHIEEROBE &
LCOFALIIRFESND LR TH D, HmKFE T
TOEENRFHIC L TRBIRLTWS Y, ZhidE
KRBT REJR O KFEE N A RZEO LI Y AT X
SiL. Al L TEW RS A Y KT L CIIREREE
PRAK AR ICERE L2/ B2 b TW5, Aml
KFEZEFE LCHIAT S 0IIE, ZOFERLE

OATHEEAN BAREBEZEZER

*E-mail: naito.masayuki@qst.go.jp

Fel wt%

Latitude

-130 -13p -1200 @0 -60 30 0 30
Longituda

6 901X 130 1BD

K ppm
4700

3760
2820

1880
!!I 940

0

Latitude

60 90 120 150 180

-180 -150 -120 -90 -60 -30 0 30
Longitude

Fig. 1. <RI & » CEHll Sz FeO( Lk, ZEf5
fifHE 150 km) & K('F, 100 km) O 2 B 4547 .

RE(-OH, HO0 72 &) ZHMDZ ENRARAIRTH D, HART
b AR OKFHRES B L U7z BRI RIFm 2358 D
BTN D, Fio, BRI TIIEERCE @ REE 01 /L A
F 4 b (FeTi0;) FIZRFEFS N DA~V 7 A-3 2 H &P &
LCHIRET 28t oD,

AEH T, 2N E ToH EBEHBRFHINIZ L > TH
LIRS T ARFE L kDA - EGRER T OB
FITONWTRET D,

X M

1) T.H. Prettyman et al.: J. Geophys. Res. 111, E12007
(2006).

2) M. Naito et al.: J. Geophys. Res. 124, 2347 (2019).

3) W.C. Feldman et al.: J. Geophys. Res. 106, 23231
(2001).
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Visualizing Crystal Growth Process in Microgravity

(OXKatsuo Tsukamoto

Tohoku Univ./Osaka Univ.

1. [FL&IZ

MEECHEE O D EEmMWEDRRNTEL LS
bNUTALY, ZOEMBIZLELY, 08, £5425
IOWFFEINEETH 72 1980 FEZADZ L Th D, %
DME, FAT= B ISR D VRIS, IR GRUR T Db
DREA B =X MBI E > Tz, ffmORER
REMTH LR BT DRIV KRR TH D, D
7o, fEmRE OBIERIIRE A 1 =X L E W 5T
% ECRAEIRTH 0 N TIE T, ffmEm 2T
72 EDOIEBHOREIRESH ST “CDif” #Biss
LT\, BFEEEE V- T, BRI LA
FIS 7 DT UREHOM TUBBAMEE 72 &, (AR IR 2
FEEESTZIEDIL, = TOEEIOREAT v 7R
BRI “Z0” Bl iz Y Fig 1, 2
AFM THEBERE D “E O BEN I 1UED HLLRTD
ZLEThD,

—77. FTHBREZ O o R E OMZE T, Y
ITEMRERNERTH ST, DFEY A=A Ty
rNTHEERZ < > THLEIZEEBIFY . I X BRE
PC L B9 CER ) TORMMERTIESL L é v
I X REREHZ W, 2 IS DIE S 3% < T
R, EORDONIELTOMRITIZFEA LR
77

FIT, RN EZT-Z L, Tl TR AL
B0, FOWBEBIWV, Lt “MEDERR=E
DLULERSORIER LW, L—Y—T#5t%
S 72BFZEIX, BV F O RICRE T DO
Thb, Nk, 1 7551 FHAOEHRI DT
FBRIHERT 5 DIERABE TH o7z, ZD72d, FH
TSR D “F08 B2 EBSEDITE, W
REEBERLMLETH T2, TORFO AR —H T,
“LV/hEL, LVESERMIZ Thol,

IHNET, /Mlary b Mz, % T ERb .

OATHEEAN BAREAEEFR

*E-mail: katsuo.tsukamoto.d6@tohoku.ac.jp

Fig. 1. IRIEH CTHREL TS CAR fEHD A AT v
Ty TOBREART v TNT LT IVEE LR SiE
JEHEHEL L TRELS LD, AT v 7 OESIE 1.4nm,
0 7 ORIERE, AR—RAATF— 3 (ISS) &F

ML T, WdOIEMEE, REE, AT =X

I KGR D TR 8 AR AT A L 7oA S 1 LiNb,,

Cdl,. Ba(NOy),, U ' F— L (¥ /37 Ehkdh) 70 Efkx

ThH 5D,

C d]2 Startof (g HE

firom Solution

= Ty AR : _ -
Fig.2. BEHTFTIELEART v AIXERRICBEIT S
2, WENIT o, MRENSIAL 2 VELND,

—fi & U Fig. 2 12, Fig. 1 I/ RLT-HS5FAT v
TOENEN) FTEMES T TEIEI PER L,
HHTIZ IO OBID )T, X oD B s O HEE
JITOREERRE A 1 = X L O & IR T 5,

1) Katsuo Tsukamoto, In-situ observation of crystal
growth and the mechanism,
DOI: 10.1016/j.pcrysgrow.2016.04.005
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Crystal growth mechanism revealed by space experiments

oHitoshi Miura'®, Yoshinori Furukawa?, and Yoshihisa Suzuki?

!Graduate School of Science, Nagoya City University, 2nstitute of Low Temperature Science, Hokkaido University,
ZOY: y y p y
*Graduate School of Technology, Industrial and Social Sciences, Tokushima University

1. BRAROLEHEAZRANDICE

Bl ==2— b OESHHTRADE T LD
(W, IR E ZTAER B8 )) IS LT, R o iEE)
IHE) BNED XD ITREDDNEWM LD FHTH
Do 77, MEmEESE, AR EM GEgam
L) X LT, MlREOERS (RERE) 23 E
DEITRELDONER DT THD, WE>T, #
iR DA 2R3 2 7 012id, RS & iR
HWEDOBURAREEITRD D Z ENBETH D,

2. BEFHEEMN?

FERLORERNE, B OIRECHEROZEL, T7hbb,
BEOEEED, TOD, BHOERNERTE
RNV ETIEEEIC I ARRARA L, MmOk
BRENSILENTLE Y, —FHT, FHTIEENOIEH
DIZFWATE D720, WMEREOINLOEEL M
LT EINTE D, I, ERETHAT —a /12T
Lt E T BlESERRICkY, HELFEHT
WIS DR RE N Z ENALNE o7, B
ZIE, By % SR bR Uiz & v 37 Bk
DOEER, REHEZBNT, FHOE> N ELID
HWnoTe N, Fi, R E G TOREHEIKD B OKAE
R ORREFEERCIE, i ETIIMR I W iho T,
R A E IS BT 2 BIS8Bles S iz 2, 2
DX, FHTORMENEERTIE, HEERTIX
REBRBEOEIUCB VR I TWZESAHA D T
MENDZEB3H5,

3. HEREAREOHEETIL

FHIERTHEONTMERIT, FdbOMREREE &V
~ 7 uRYEETH D, —HT, MEAEOAE,
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1) Y. Suzuki, et al.: Cryst. Growth Des. 15,4787 (2015).

2) Y. Furukawa, et al.: Sci. Rep. 7,43157 (2017).

3) H. Miura and R. Kobayashi: Cryst. Growth Des. 15,
2165 (2015).

4) H. Miura: Cryst. Growth Des. 20, 245 (2020).
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Graviresponses of unicellular protists

OAzusa Kage'” and Yoshihiro Mogami®

'Gakushuin University, 2Ochanomizu University
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Fig. 1. Protists and bioconvection. ox

(a) A cell of Chlamydomonas reinhardltii, 1R HY 7

(b) bioconvection of C. reinhardtii, top view. " ‘ﬁ
Wk o 3
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1) D.-P. Héder et al.: “Gravity and the behavior of
unicellular organisms” (Cambridge University Press,
2005).

2) J. R. Platt: Science 133, 1766-7 (1961).

3) A. Kage et al.: J. Exp. Biol. 223(Pt 5), jeb205989 (2020).

4) A. Kage et al.: Zool. Sci. 28, 206-14 (2011).

5) M. Yokoyama, M. Senoo, A. Kage, Y. Mogami: Zool.
Sci. 36: 159-166 (2019).

6) J. O. Kessler: Nature 313, 218-220 (1985).

7) A. M. Roberts: Biol. Bull. 210, 78-80 (2006).

8) M. Krause et al.: Protoplasma 229, 109-116 (2006).
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Study of Large Barkhausen Jump at Ferromagnetic Wire

*Miyuki Ninomiya', Norimichi Watanabe', Susumu Abe', Akiyoshi Nakayama' (1. Kanagawa
University, Graduate School of Engineering)

Electronic structure of Cu(001)c(4x2)-Bi surface
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Electronic structure of Bi(110) ultra-thin films grown on Si(111)V/3xV
3-B substrates
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Band dispersion measurements of rubrene single crystals by ARUPS and
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Roughness of a vicinal surface with faceted macrosteps
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Thermal effects for surface chemical state of PTFE irradiated by N* ion
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Extraction of spinodal decomposition regulators in Shirasu porous glass
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&SMELTING CO.,LTD., 3. Takachiho Shirasu)
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' (1. National Institute of Technology, Tokyo College)

Decolortion voltage dependence of electrochromic properties of
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Electronic states of thin films of m-conjugated molecule DBP oriented
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Yoshida', Osamu Takeuchi', Hidemi shigekawa' (1. School of Science and Engineering,

University of Tsukuba , 2. Graduate School of Science, Tokyo Metropolitan University)

Particle size effect on photothermal conversion of black carbon

particles

*Mako Yamamoto', Miu Hurusawa', Mikiya Kaneda', Yoshikazu Homma', Takahiro Yamamoto'
(1. Tokyo University of Science)

Structural identification of a-terthiophene single molecule junction by

surface-enhanced Raman scattering

*Shuji Kobayashi', Satoshi Kaneko'?, Tomoaki Nishino’ (1. Tokyo Institute of Technology, 2.

JST PRESTO)

Improvement of thermoelectric power of carbon nanotubes by Pd

adsorption

*Moka Miyabe', Nakamura Kengo', Yamamoto Takahiro' (1. Tokyo University of Science)

Fabrication of copper oxide nanowires by thermal oxidation method and

observation of Cu,O/CuO heterostructure

*Hiroki Morishita', Shunjiro Fujii', Shin-ichi Honda", Toshitaka Kubo?, Tetsuo Shimizu? (1.

University of Hyogo, 2. National Institute of Advanced Industrial Science and Technology)
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nitrogen-doped carbon nanotubes

*manaho matsubara’, Kenji Sasaoka', Takahiro Yamamoto', Hidetoshi Fukuyama' (1. Tokyo
University of Science)

Growth process and morphology of Titanium oxide nanowire

*satoko kuwano', hayato sato’, naoki saito’, shinnosuke sasaki’, hitoshi suzuki’, akiko nomura
?, kazuyo omura?, yotoshi noriharu®® (1. Tohoku Gakuin University, 2. Tohoku University, 3.
Kyushu University)

Molecular dynamics analysis for rotational motions of water molecules
encapsulated in a carbon nanotube

*kenji sasaoka', Takahiro Yamamoto'? (1. Water Frontier Research Center, Tokyo University
of Science, 2. Graduate School of Science, Osaka University)

Film thickness evaluation of porous organic thin films fabricated at the
air/liquid interface

*Yuto Fujita', Kanae Yamanami', Ryu Asari’, Kazuma Matsui', Tomoko K. Shimizu® (1. Keio
University)
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Influence of a nitrogen dope in a TiO, layer on Cu,0O/TiO, thin-film solar
cells

*Masaki Yanagisawa', Takano Ichiro® (1. Graduate School of Engineering, Kogakuin Universit,
2. Kogakuin University)

Extraction of antibacterial regulators of Shirasu thin film and
elucidation of antibacterial mechanisms

*Yuka Yasuda', Daisuke Noguchi', Michiko Kurihara?, Chieko Kondo? (1. National Institute of
Technology, Miyakonojo College, 2. Takachiho Shirasu)

Molecular dynamics analysis of shearing behavior in nano-scale thin-
film

*Ayase Nomura', Naoki Matamoto', Kazuhiro Tada' (1. National Institute of Technology,
Toyama College)

Construction of a novel imaging platform for electric fields in artificial
cell membranes

*Hironori Kageyama'?, Daiki Ando®?, Madoka Sato'?, Maki Komiya®, Teng Ma*, Kensaku
Kanomata®, Fumihiko Hirose, Ayumi Hirano-lwata®>* (1. Graduate School of Biomedical
Engineering, Tohoku University, 2. Graduate School of Engineering, Tohoku University, 3.
Research Institute of Electrical Communication (RIEC), Tohoku University, 4. Advanced
Institute for Material Research (WPI-AIMR), Tohoku University, 5. Graduate School of Science
and Engineering, Yamagata University)

Effect of non-equilibrium space on initial aggregation of amyloid B at
lipid membrane interface

*akane iida’', Hideki Nabika® (1. Graduate School of Science and Engineering, Yamagata
University, 2. Faculty of Science, Yamagata University)
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Study of Large Barkhausen Jump at Ferromagnetic Wire

OMiyuki Ninomiya, Norimichi Watanabe®, Susumu Abe and Akiyoshi Nakayama

Kanagawa University, Graduate School of Engineering
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[1] S. Abe, et al. IEEE Trans.Magn., 30, 4635 (1994).
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Cu(001)c(4 x 2)-Bi EENEFILEE
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Electronic structure of Cu(001)c(4 X2)-Bi surface

(ONanao Morii', Kei Nagatomo', Koichi Takemura', Takumi Ouchi', Hitomi Uryu', Shunsuke Nagao',
Rio Kawazoe', Takushi Iimori*, Fumio Komori', Hiroyuki Hirayama® and Kan Nakatsuji'*

"Department of Materials Science and Engineering, Tokyo Institute of Technology
Institute for Solid State Physics, University of Tokyo *Department of Physics, Tokyo Institute of Technology

Bi 3 L7- & BEEICE W T, A pEv
R LI LIERESND, UL, BiOKERAE Y
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Fig. 1 Cu(001)c(4x2)-BiZZ i MDLEED/ % —2(a), }3&
OT — M& D/ K55 (b)
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1) L. Moreschini et al., Phys. Rev. B 80 (2009) 035438.
2) P. Gargiani et al., J. Chem. Phys. 139 (2013) 184707.
3) P. Gargiani et al., J. Chem. Phys. 132 (2010) 174706.
4) S. Higashi ef al., Surf. Sci. 600 (2006) 591-597.
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Electronic structure of Bi(110) ultra-thin films grown on Si(111)V3x3-B substrates

OTakumi Ouchi?, Leo Nakamura!, Koichi Takemura®, Maimi Shimura?, Ryota Ushioda?,

Takushi limori®, Fumio Komori?, Hiroyuki Hirayama? and Kan Nakatsuji'*

1Department of Materials Science and Engineering, Tokyo Institute of Technology,
2Department of Physics, Tokyo Institute of Technology,
3Institute for Solid State Physics, University of Tokyo
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(4 ML) OB FIREAHIEL, N Rofo=x L
¥— 7 NOEREFHAT,

Figure 1 |2 ARPES TillZE L7z heavily As—doped
Si(111)4 3Xy 3-B FRifilZI1F % Bi (110) HHRED A

heavily

*E-mail:  nakatsuji.k.aa@m.titech.ac.jp

DEERT, TON RGEOIIRIL, heavily
B doped p—type Si(111)y 3%y 3-BFmH £ Bi(110)
B O N Rt e K< —8d 228, Fig. 1 IR
L7ZREC R L—RAE N 2 DO RaEIL, TR
EMAEMHETEFREN 120meV | 80meV IF EERE T
FNX—MNZT 7 FTDHZ LA L, 2oL
F— 7 MBEED S OBEMBENELX TH DL
ﬂﬁ@ﬁuﬁt@ Bi (110) #BHEED /N R X f?;‘zsa
A3 YeiE (XPS) THIE L7= Bi Af & Si2p A~ hLdD
F%%Hﬁ 5 LAEbECERT D,

Pl
1=

o
o
1

(eV)

o
1

Binding energy
:

00 02 04 06 08 10 12 14

Wave number ( ;&_1)
Fig. 1. heavily As—doped Si(111)y 3%y 3-B
M o> Bi (110) E#EE (4 ML) DR K3 #

X

1) G. Bian et al., Phys. Rev. B 90, 195409 (2014).
2) Y. Lu et al., Nano Lett. 15, 80 (2015).
3) K. Nagase et al., Phys. Rev. B 97, 195418 (2018).
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ARUPS [Z&BILT L VEERDNY FoEEE S ERHE L DLE

OFf b HERd, 4 462 ML RTBEIS, M B2 ok 2, MR R

P IERBERE A B TSR, 2 4y TR AR ST, 3 RBRCRBE A T, 4 S RECEYE %
Band dispersion measurements of rubrene single crystals by ARUPS and comparison with
theoretical calculations
OMasaki Murakami! , Keisuke Fukutani? , Daijiro Okaue?, Ken-ichi Fukui®®, Hiroyuki Ishii*

and Satoshi Keral:?
!Graduate School of Science and Engineering, Chiba Univ., 2Institute for Molecular Science, *Osaka Univ., * Tsukuba Univ.

1. LI

W, ARPEREERT 52 LT, A EL 728
DL FHMED B DK A N DT SA ANRFAE LT,
LINLRR D, 20X edingtERo—5 T, Zh
SDOT A AOEEFBELOBRAZ H S GHEEROE
T ORI Ch 5, D7, Bl
EO—EH D LEX LNDIWED /N Nk % B
BTN TEHESMENLE TN
(ARUPS)IZ & % /3 Ry DR OBFFE S HE s 53T
=7,

ZOX D BAEEAROPTH LT L USRI,
ST MEA R B AR o T E O IE AL B EE (~40em * V)
DHEINTEY[L]., TS RGBT A EOEE
P2 S BRE « EERF I BV TN PRSI T
TR IR 72N ThITE2[2], L LR, #
AaTF[3] & ARUPS D ROBESIEDZ L 78 Eh
5. O REEEOFENZ OV TR — RAEA
BHH TR,

AW TIL, VT VUSROS RigiELE 2 E
TIZARWREE THIE - RIET D720, @ anBE S %
FAV ARUPS 12 &L 5 /3 KB OEFER 220 E 21T -
720

2. EERAE

ER L7V 7 Lo B T B R s IR I K 0 1
B B pm FEEE LLF O3S s (-2mm® ) & 4 R b
WCHRET 5 2 & TREEERIL 72,

~ A v aFx X7 L — MEEETFRE
(MCP-LEED) CRI#T & ZHIE LM maREL, £
DT Hell FFIZ X Y ARUPS HIE 4T -7, HIE
T RCERIZ T T2 72,

OABHEEAN BAREEZERER

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

" High

i{\' % ‘.m\"

Binding energy (eV)

04000408 -04000408
Wave number (A -1)

Fig LI L VEBEER T-Y AR (K) &L T-XA
m (H) OARUPSDE-k<y

3. HRLER

Fig.1 1< MCP-LEED Tik&E L7=fEf % b &l
7L U HE % ARUPS THIE L7 Ek~ vy 7 Th D,
FATHFZE TR SN CTWaT-Y Tt ¢ I-X 5
MCH N ROBOBUNCERS) Uiz, £/, T-X JH
THEHTARRES Y v 7R X =2 DN LR
FFES 7z, GHEECITBERRFHE & OFFESC /N MR
IZOWNWTDELRR CITHOW T A LG5,

X W

[1]J.Takeya, et al., Appl. Phys. Lett. 90,102120 (2007).
[2] F.Bussolotti, et al., Nat Commun 8, 173 (2017).
[3] X.Wang et al., Cryst. Eng. Commn. 18,7353 (2016).

- 2P04 -



2P05 2021 FHAREEESASMBES

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

R AR 7T AT 7 O R FEHE -1 AR S O FIBEIZ BS99 5 MD FHE
Ok FEFEL [hAR k2

VHORB R RS R R LA AR AR L A, 2 U R B B R

MD Simulation on Exfoliation of Carbon Fiber-Resin Interface
in Carbon Fiber Reinforced Plastics
(OKohei Suzuki?, Takahiro Yamamoto?

! Department of Electrical Engineering, Tokyo University of Science,
2 Department of Physics, Tokyo University of Science

WA, BRIEAM OO 7-DIZ, PR AT AD DI Nk AT A~OFTFENEE TR Y | B TR
MROHNTND, ZD7D, BETEWIRE Z R ORE L kB2 A b o RFWMETRIL T 7 2F v 7
(CFRPs) IR EZ2FEHEZHED TEY | BEICMERSBEE~OGHANEATWS, LirL, CFRPs [Ifi&ED R
—NEC X VIIET n e AN ERE L 7o TR Y | Far-CiEOHIE 2 #E L < CFRPs OFE%# +3124E L T
720N 1o

2o L, AMREFHEL V72 CFRPs OEEICEI$ 2078058 Hiu TR Y . CFRPs DR IE- Bk E i o
REFHECRANTEE LG D Z ERRESN TV D, Fio. FEBRTITRFEMME~O R EAEDOFIEIZ L - T
FENENTHIELMESNTEY . CFRPs ORHORMEZIHETHZ E NEEL /2> TV D, LML,
CFRPs O S ORI IT IR FBHEHEOR B ZZ 1T TR Y . T OMBECHIER 7 = X JMZOWTI RS8R S0, 2
D7=%, CFRPs O R EDHEGECFTEMRMIEA W= XL EZHLENCTHIENRROLNTND, ZDOXHI R L%
W -2, WEROARERIEREDY I 2 L—ra VFREFET TR, MERZOEANS Zh 6 2 BRI 5
EMME LIRS TWND, ) LR T, OFEaNHETAENRTETHY, ZNEHAWDZ ETH Ar—b
2> 55— R EAIZ CFRPs O St ORIE DR ECIIEIC BT 2Rt 2 o Z L3 T& 5, 2L T, Zbofsbh
AR ZARERERED~ 70 2 Lb—y g USHBIATZ & T CFRPs D Ar<C5iE o il il 0 B T i)
T ENRTED,

Z ZCTABIETIL, CFRPs DREDHIM 7 vt 2R & [l A —/VinbBRT 572D, H—Rr 77 A3 —FK
i ERIEOREE FROL I IZET ML, REO5 ZHN LICET S MD v 2 b—y a3 VU EITo 7z, T O,
RFEMHEL LCTT T 7 7 A AW, £70, Bl AR T 5 = % 43712 Bisphenol A diglycidyl ether (BADGE) ,
(LA Isophoronediamine % V72, 2 2 b — g V&2 T 246 R, ERIEOSE Y RE 2 FHE L. BHgPES
DOMIENRZ 5 8 W) ERE ST, 72, REMHIOBIEOEEHRE Z1T\V, KL CHHIRO BN v
7 DIREEDBE LR TRERBEICR D &0 ) FATHIE L AR ORER 2 S Tqn. S 5HIS, SE OIS & fighT
3% Z &, CFRPs FifiTIZfFET B s DR R iE 28 5 hic Lz,

Resin

— Carbon fiber

1) FIFT, #OZRIE: #F} 32,360 (1982)

2) J. Koyanagi, Y. Sato, T. Sasayama, T. Okabe, S. Yoneyama: Composites. A56, 136 (2014).
3) M.Nakatani, F.nakao, Seni: Gakkaishi 44,61 (1988).

4) K. Mori, N. Matsumoto, M. Yabe, Y. Kohno: Composites 45,19 (2019).

*E-mail: takahiro@rs.tus.ac.jp
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27y MRV ORTY TIOAHAMHERORE RS

O /A i+

PNE SR PN NI

Roughness of a vicinal surface with faceted macrosteps

ONoriko Akutsu”

Faculty of Engineering, Osaka Electro-Communication University

(b)

02

A l.[.a'ir{‘: = 0 - l

Au/s

Fig. 1. (a) 1Rt DR P b EhEO 3 ORGSR RE) (AWK, (b) (c) MARIE D AT v 72 a3 v M4 x 108
MCS/site), ERUZ B0 b FREZE 2R, FRIZHE» DRI Z IR, (b) KA X402 x 402 (¢) KE¥ 1 X

320 V2 x 320 V2. ksT/e = 0.4. ein/e = - 0.9. FHEEHAP = 0.530.

kR solid-on-solid (RSOS) #8l (Z S B D AT 7 [#] 5|
F1%E AN U720 O (p-RSOS R IZ D\ TR 51
K H TR =5 TSI IA R BEE CRIRL
BARAIIZ Wulff B M OV d i 24 vz [, 20
AERF MRS DAEGE 2D B R L, O R ERE
WXL TR AR IE O R Al I Ao 7 [1], A7 >
T T rRT AT =T, 3?1%4?(‘?&@%&?4@&:2‘&\
TOODHE E(IND)HE T B AT7EyMELfzw /R R
TV T TSI, Z DM O—HEIAEN 2 X BT 221
WCREETHDHI AR LT,

SRR BB IS W IE T E FR B T~/ v AT > 7 i
DU ERNOD 2 WO EERRE T [2], 208k
IR ZDWT, RS & E T HARIECREAEL
D73 Fig.1(a) ThH D, kg (Ap=0) TIXPLXRIZER
Toholz, UL TR LI, FEME FIRETITW

*E-mail: nori@phys.osakac.ac.jp

LEMENREOYVAXNERT LR T HENELR
7= (Fig.1 (), ZAUXE R/ DM E N T 7 ThHHZ L%
R, Fo, REOWIZIIVARTYITDORA-fEHER
Apr (B A RRAFT5) TheRIT -T2, KB, £V
THNELLDA Ty T vay e lbe /NS AR T
11772y MEDOERF R LML (Fig.1 (b)) . REWHA
R ATy TS DR LT 8 A7 > 7 5D 22 [ 1))
LEDH DN E—r B RS (Fig.d (©),

X m

1) N. Akutsu, Applied Surface Science, 256, 1205--1209
(2009); J. Phys. Condens. Matter, 23, 485004, (2011);
AIP Adv.,6 035301 (2016); Adv. Condens. Matter
Phys., 2021510 (2017).

2) N. Akutsu, Phys. Rev. Materials 2, 023603 (2018).

3) N. Akutsu, Sci. Rep., 11, 3711 (2021).
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27ty MERYVARTY THRHI2HMEERDS 7R AEH &
IOUOAORTY TR - BERTr—) VB

OB A 1
KIRESGEE KT T

Roughness exponent and a scaling function for the assembling/disassembling of faceted
macrosteps

ONoriko Akutsu”

Faculty of Engineering, Osaka Electro-Communication University

(a) (b)
2F.- <2RS0S - I R
:t:: i 'y 320,%320\."
—ﬁ— Ape=0.1 o ¢ : 16 %:iggﬁ
1k - Awle=0.08 g 3 ® 80,2 x 80,2
—p— A1 =0, 06 .
o~ L e o P 0.04F =
= of 1=
—
oD | -
=g & 1 s
X o
3 0.02f .

5
InL

Fig. 1. (a) FHEDIRD _FeDH A XA FE
# [1], A X0l

SR EAHERICINIEIEEHOE W I
Family-Vicsek 27—V 7 BA¥L W(L,H)~L(L™), z=a/B IZ
75 [1], 22Ta, B,z IEEFNEN, 77 A, REE
B, B CTHD, TR ESE W = W(LH~L* &
7%, MRS VL F 1m0 O i S e S AH B B L IR Bk
72D TC, BEMEER T ICHEEEY 525 [2],

Ty Mb~Ia AT T DI AT IV AEFTRDE M
THIFR solid-on-solid (RSOS) 2 5T D AT 7 T8 5]
DZE AN LT 120 OFA (p-RSOS #A) &€ 7 L mihk
THAT, KOFEHET, AT YT T 72T 47 /=1
BOTEHERRRETIZ(001) FEH L (111 721 TR RS LA
L—RIRWE THHH, FEFEE FIRETIX 2D kK
FELTWaIZHLGT, 97 ThaZa LTz [3], 208k
a7 7y MET 7 eSS,

ARKIE T, 77 ey MET7H, TbbLT7 7By ME
NIRRTy T HFFOT TR I OWT, BT L
EICED R OMEZFH R LT AER AT 35 [3].

*E-mail: nori@phys.osakac.ac.jp

[1]e RINTOT7 R AFEH1T 0.6~0.85, LITRDVA X,
BIFDHTT7 X AFEET 0.60. keT/e = 0.4. gwm/e = - 0.9. FREER} p = 0.530.

A 'l
= E/A}.L - a/ApR( )

(b)y Ar—V> 74

Fig.1 (IZ/RL72ED0T, RiEH KO (FT o
T7 RAEH0 1 XERE) )1 {KTL\ P ARNREL 2D ED
LCIEHoaNI0REL 25T,

Ll EBIZIBRT YT DR fE R Apr T
RN LI A, =7 A Ty T Ok fiEEIZEE 354
=7 B AEST-(Fig.1 (b)), ZOBAKDOHEENHE
DTT7 FAEENL 0.60 THHZLEEBHONI Lz, F-. B
DT 7 RAFEHINE DERIZEF SV TRINT DT 7 A5
BUTI2 DD E LTS [3].

x #®
1) A. L. Barabasi and H. E. Stanley, Fractal Concepts in
Surface Growth (Cambridge
Cambridge, UK, 1995).
2) J. Krim, G. Palasantzas, Int. J. Mod. Phys. B, 9, 599-632
(1995).
3) N. Akutsu, Sci. Rep., 11, 3711 (2021).

University  Press,
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N*A Z v E— AR PTFE ORELFZRBIZRITTROEE

Ol 5!, EE —m >

VTR R TR

2 TR T

Thermal effects for surface chemical state of PTFE irradiated by N* ion beam

OYoshitaka Nakayama' and Ichiro Takano®*

!Graduate School of Engineering, Kogakuin University, 2Faculty of Engineering, Kogakuin University

1. [FC®IZ

F & C DA FEEIC L W & D PTFE 1%, %
LB AR, SRNEFTY v Mk
WOFIEHTH D, LnLRRb, 77U FERE
U CHERT 2 IZIXBRAM TH 280 & DO+ 53 e diag 13 i
FEThHY, PTFE D4 THEENGAE LD MPE & DI
WHEMERIE S 725, 2072, PTFE 2 RikE 7
52 LI R HEEOMFEME A YGET D 2 EAARAIXR
L%,

AF L E—AE, FTITATERRY ETRLE—A
FUERAT A ZENTE, BVEMEEET AT
PTFE DX ERE % SHIRAEIEICSE T 5 72 E RN 72
PRELZLTZERMONTWS, —F, I X~
ALERCIX, PTFE % Bb(9 D5, BMEE M0 R 2 HR
ZHWD Z & T, RififbFRENET L2 LMD
Mo TS D, KIFFETIE, IKAKEA 4L B — LR
D% & T, PTFE ORI EAR OFEEZ 2 %, PTFE O
HLZREE L B DR B EZRAE LT,

2. REBAZE

ERII~NLVFFatra—T ¢ 7HEE (ULVAC
Corp.) ZfEMI L, W E & HTERIC LY N A A 125
Hr L7 20mm DA A2 B — A ENEEE 10KV,
A A EIREE TuAlem? TS L7, PTFE (21X, 7 »
FRERE T — 7 (B HEELT(HF)No.903UL) % Hu>,
BRERITBNTH 10 [G0EEL 2D T T AHME A
T U AEERICANT Uz, BRGTRERIX 0~700s T4k
S, ERERE L2 B e 10% DT 2 —F 4 —H A 7
VTR BRES U7 albh 2 8UE U 7=, R E L 72 PTFE
OFHELFIRAEIL, XAOLE T tEEE (Kratos Ultra,
Shimadzu Corp.) IZLVHEEL, &L LTC IsHIED
AT NV EEIESTRE LR L 72, 2

OATHEEAN BAREBEZEZER

*E-mail: cm21038@ns.kogakuin.ac.jp

3. RERMERLEE

HT AR E AT > VAR PTFE # R L, N
AF e — L% 3208 EHERS LREE 10% 0
F o —TF 4 —YA 7 LT 320s WK BBE L=k o Cls
ALY NV E Figl (R LTz, BT AFEMICAET LT
CF2 C-_C

PTFE |Z N'A A E—
I 2B fge U U 72 BBt
I o AL BE E ORI b
~, C-CHEGHEML T
WD, HTATERE
PEDME S MU L7 A A
VOBNEBEINTZZ
ER TS, AL
7= PTFE DR E&FIZ
Lo, c-CrmEa L
EEZbND, Theb
H, A4V E—LDFE
I E TR DR %
ERTHIVNEND D Z
EMTRIBEI NI,

4, F&OH

AWFIETIL, KA N A 4 ¥ — A% PTFE [ZHUH
L, BEAHT 2 ORI R O &2 2 % 5 2 & T,
FRNBAR R EALFIREBICEET 2 2 o b o
72 SATERROTH VL ECIT F OB L C-C f5E 081
HECThY, WYL RHEC LY FESNATREL 72D,
A1, PTFE OIREZGIC X 5 RE{LFIREE~DE
BIZOWTHRHET D,

BN

Intensity [urb.units]

295 290 285 280
Binding enegry [eV]

Fig. 1. N*A 4> &' — L W5}
L 7- PTFE Ok EE

D) FWEA, I EXFSWmOGE A, Vol.141,
No.1, pp34-39(2021)

2) RN B TREOREGELISH (B, ALZERA,
p76,80(1986)
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ARSI SO I—TIVERDFEDO—RFTARY T—IED STM HR

O&FEME ¥/ht, vy 2 (hm &5

PFIER T TAAER, 2 THR PR AR LA ERe

STM study of one-dimensional polymerization using crown ether ordered array

OAyano Yoshida?, Fumi Nishino?, Toyo Kazu Yamada®~

Faculty of Engineering in Chiba Univ., Graduate School of Engineering in Chiba Univ.

1. [IL®IC

ATERAR 1 & B 22 BRER O B & JR K 1 TN 2
LT, Rk  EEREIERTE D, Bl
10,10'-dibromo-9,9’-bianthryl RiiEE{K 2 AW 5 & 7 5
TxrF ) URCBMERITE S, D

AW TIE, BRSO T ELTRSHABNTVWS, 7
Z U —7)V55F 44, 5,5 -tetrabromodibenzo[18]
crown-6 ether (Br-CR)% il L7=. ¥ Br #&uiD54 .
FEBOMEIZ 0 Br BBEAE C BTz 2255 6 2N 22 FE R
FCTHEBLITE D MEE LTz, Fig. 112 Br-CR €7
IVEIRT,

2. RERFER

R ~w—{b7rtER%E, BEEZE - KET7.8K) - &
AN RVEERSE (STM) 2 AW THIZE L7e, JEik &
LT Cu(l1)& v 7=, Cu(l1)FEMR Db & AL
T, ArraoR o % (1.0keV) &7 =—/b (FB11E% 500
V x 11 mA, 7 min.) % 8 [EIfT\5& T L7z, ¥&IZ, Cu(111)
Tt & HEG A 2 DA £ CHEZ L TICBE L
72, EAMET Br-CR 249 025 ML 7% L7- (KL —
k 0.1 nm/min), Fig. 2 {2 STM fE 27”3, Cu(111)7
A FIZBr-CR EX®H 5 (F 49 240 pm),

Z @ Br-CR BLAIEHI S %4 . BOVE(RME~BEIL, B
M7 == (FEHEBINE: 7 07 A2 NER 1.84 A
(4.45V), 8 min 3 L N 18 min) Z1T- 72, I O F i
ZSTMBE LT, +5 &, Br-CREDONY 25T
B, BTG, ROENHEARPIEND LHIZLT,
H e BIRy FREE RN E L TV D DR LT,
Fig.3 |27 & 912, Br-CR IZ Br #&iii L T\ 5720,
MENZ X Br BBk, BB AENELDEEZ LN
b, UL, ¥, BOBREEL TR ~—
AT DLENH DD, Mz RET 5,

OABHEEAN BAREEZERER

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

A B Br No Br
Br 0—\ Br Br-@—o WBr
o e,

0, (o) 0

Br /‘0\’0 Br o

Br —0
Br 0 =0 Br
O0—p—o0 Br

Fig. 1. 7 70U =—7 VERG T OET UG, (A
B) & & (C) Cu(111)FR i L CoBERMBIV T2,

40nm e : i i
T T

Fig. 2. Cu(lll) L7 5 7 v m—5 /LB, (A) 200 nm X
200 nm, RESA T A -25V, Eit 10 pA,  (B) 5.0 nm
X5.0nm, RELSA T A -08V, EIE 20 pA,

Br Br
$

saibolodive;
4

Fig. 3. RY ~—{bDET VI,

X W

1) J. Cai et al.,: Nature 466, 470 (2010).
2) R. Nemoto, T. K. Yamada, et al.: J. Phys. Chem. C
123,18939 (2019).
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STM D EFIZ & % SrTiO3(100)-y 13xy 13 BRELDRFRA v F

O PER ™, [lilky
VRIS TR

SRR 2, BEER KM, R

PR TERFH PGB R,

£ YN O (v
S R MTRR R B e

Atom switch by STM current on SrTi03(100)-\13xV13 surfaces

OKyungmin Kim"", Shiro Yamazaki?, Daiki Katsube®, Hayato Yamashita', and Masayuki Abe'

!Graduate School of Engineering Science, Osaka University, 2Department of Physics, School of Science, Tokyo Institute of
Technology, *Department of Electrical, Electronics and Information Engineering, Nagaoka University of Technology

1. [FL®HIZ

ERSRBEWIT, B A - HuEO 3 BERN
BRI G D 2 & Tix REBRE O VIE A R T, R
2. MR TH D0 T AT A NIERAL W R D
StTiO; & LaAlO; D a4 U 2 4B Ik gL, &
R OB LT N4 AL LTHEHSNTND Y,

LU B, 23D OR S22 35w O J 1 A
=)L COJRFHEECE FIREICHER IR TH H I
LSYRVIEY Yot BN W oF i Tl hab s P S A it e NE S
Tholz, £ THR~IX, ETHEME 72D SITiOs 12xf
L CRA AT — /L OIS & EHIRE AT 5 =
LRI E LT, TOWRRET, BRI
& U CIEHiZe SITiOs Bk DA A v F DEFEAL
TOTHRET DT AAL v T 2T —7L LTHY,
SITiO; DA LN E DK A F X v 7 72{ilimicia 5,

2. REBRAEK

BT IZE AR D Nb F— 7 (0.05 wth) D
SrTi0, (100) Fetk & AV =, F3° 0,0E 1X10™ Pa (2
BT 500°CT 2 BT 0 2 L IKRIZ 0,43F 1 X107 Pa
IZBWT 850°CT 1 Bl 7 =— v LT, oS HEF
#REHT (RHEED) 12 L 0 (V13X 13)-R33.7° (LAt
13) K1 PR A Tl L 7o, ERRIIA X 7 m il o
A bRV BERRER (STV) /5118 /7 BRI (AFM) #2425
BEE RV, 1X107 Pa OEBEEZEFIZEVT 78 K DIF
REEFRIEE T CIT o T R8T qPlus o —% A,
IR &8 7- 4R B8 T STM Hifs & Bfs: L 7=,

3. #ER

FT B =y MEART v TV 13 O R
B 7t T IREEZRTH A7 — L THEF R
SrTi0,(100)—y 13 R & MR L7z, Eo, ST EC
B R 7 SR O R Bap R & LT R BT,

—EROBE AL STM R ¥ o PUTHEE S BORBER] TR

ORHEEAN BARAEEE R

*E-mail:  u764704g@ecs.osaka-u.ac.jp

Fig. 1. SrTiO3(100)-V' 13 KD STM 1%, HkD /A X
1K 15 EDJRF A A » F 27T (V=1.9V,1=0.01 nA),

HEICET DR AL v F &ELXH x5 Fig. 1) o

A AA w FOBEEOBERKFMEEZTIZE 2 A,
BIICKENIHH LT ERTAERRHY, ZDZ
ENTRAAA » FOWHENERIC L2 —EFBRTH
DT LERBLTCND, . FTAAL vy TFOHEED
BRI EZFHRT-E 2 A, BEE 1.8 Vo e
BN EF/ Uiz, 2, B X 2VITFEET D SrTio;
D DOS L AL v FORENEFETH S
TEETELTWD,

Y HE, STM OFEFIZE D SrTi0,(100)—y 13 K
EOFRFAA v FITB LT, Hifgh S C & S HibH
TEMERZRER AT O FRRIICIE, EiRORZ
ZEERICHGE L, B/ LG ITRATME % & AR
fliL, BGEREHREIC K DTG, EIREEL T 5
LT, BRICEDIRTF AL v F OMELETEET D,

X &

1) A. Ohtomo, et al., Nature, 427, 423 (2004).
2) S. Yamazaki, et al., Nano Lett, 15, 4356 (2015).
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[RFHEEERD T S 7« —FERMBEDOEREFE)

OKM

VERBEYEIEREEAT, 2K T E RN,

BV OMREP R 2, PAHETEZ 3, Laszlo Toth?d, M F°, ZFO=E—S3,
INERE -5 MTINAE—ERR S, FEARmAT S,
34 F R SERT,

BT ©

CFT LY 2 KR, SER)T =,

6 7% BB AR A HAR R AP R
Development of atomic-resolution holography microscope (I1)

OHiroshi Daimon®*, Hiroki Momono?, Hiroyuki Matsuda®, Laszlo Toth?, Yu Masuda®, Kouichi Moriguchi®,
Keiko Ogai®, Soichiro Takeuchi®, Yusuke Hashimoto®, Tomohiro Matsushita®

Toyota Physical and Chemical Research Institute, 2NIT, Yonago College, ®Institute for Molecular Science, “Univ.
Debrecen, SAPCO Ltd., ®Nara Institute of Science and Technology (NAIST)

PR O R—sR0 RO X5 ITHERERM B TN L
TERF DY O 3 WL 7RIRFES &M b Z &I,
R—/ 30 N OMSREREIAIC RARNICEE CTH D03, A}
PEZEFIZ 22N 2 OISl E O X BRIET O FHENME 23,
WEENR 0 6 RN E FRITERR TR ED LT
Tro RFDMREER TR VT 7 4 — 1 1Z. 2D & 5727
A8 Y O 3 IRICIRFBLH S EHERNT CX 258172 F
ECTh D, FFEHFIREIEANSE [ 3D IGMEY 1 MR}
¥ CREHERERLE D, R, RO RLX 5
RE CHIE U 7ol oy i R ATt i D Ak, 1M R—x
VN ERIEME F—R FOfE A ATRBIC L, BERER B}
DORFIZHATH D, LrL, ThETORRT T
7 4 =PI BB TH Y | EEHY T O
HHEARATRE T o 72, F 72 HER D Z IR IT/rHTas T,
B RE LT ET 2T O RGeS A e KR TED
72T DX — SRR Wl o T,

AIFFRICHB VTR LT D R ofifier e 7o
7 4 —BEMEE) & Fig. LITRT, VT R R4
REAFF > R Its s CoDELMA & | /NRZEAT 7R -8
&% (APCO #1: MINI-EOC) & ZHAABDHEIZH DT
Hb, T/ EEEEEETHEMSECHR LT, 0
J RO OISR DO E Y O F-ElSIEE A A e 7
774 —TCHMRTLHZENTXS,

CoDELMA I, Fig.1 29 & 91z, ol b /&L A
kL A(VD-WAAEL), =L F—pirds, &L
VR IR ORERR STV D, JEaE bE R R IS A kit
Lo XIS RHETZICEA L 260 THY, £50°
DIEVNEARAIZ I S =B 1% IR AL, E
B L F—% AH D 1/5 725 1/100 [ ZE#E L T,

OATHEEAN BAREBEZEZER

*E-mail: daimon@toyotariken.jp

=]

R s ETyrmye
(8 | [VowareL ]| o

Fig. 1. JR T-/yfRfEdr v 7o 7« — RS

TANX =l CEAT HZ N TE D, HWEL T
WhHTeh, TR X—SHTER TO T RV — o fiFReN
FL 725, e —AE L TR =0 AS
LTWAD T, £50° DETOEFE—EITHITE,
TRV JE T 5 i RV = fRRED R 1 T e —
FENCH MR FICR R T E B, Jol b 2SR M Lo
REBELV U ADT A IS L TR Y I, HEE
TIHRIEDT —Z IOV TREET S,

D

1) H. Daimon, Jpn. J. Appl. Phys. 59, 010504 (2020). STAP
REVIEW: Frontier of active site science: new insights
on material functions.

2) H. Matsuda, L. Téth, and H. Daimon, Rev. of Scientific
Instruments 89, 123105 (2018). (R HiEH)

3) H. Momono, H. Matsuda, L. Téth, H. Daimon, e-Journal
of Surface Science and Nanotechnology 18, 1-5
(2020).
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27 oY NS

High spatial resolution imaging of water clusters on Cu(110) by atomic force microscopy

OAKkitoshi Shiotari?" and Yoshiaki Sugimoto*

L University of Tokyo, ? Fritz-Haber Institute of the Max-Planck Society

1. LI

BRI LT Koy 11d, BRSO A R
KIE L OKBRAIC L DEkx e x>y MU — 7 #EIEZ TR
L9525, Cu(110) Fm ki 20 K TWAE Lok 1
1. N2 E LT, D02~ 6 BAFRED/NE
W7 FAE—L LTHEL, TOFTHRICERRD 4
BIK (4 B8BTS PRETHL ZENFEINLTY
%Y, —JT, 78 K T L7oKsFI%, [001] J71M
o 7- TIRGEEHE AL L 2, UL 5 BR 2k H
P& LTEAKRERESRY NU—2 THD Z ENHESN
T 5 3, 205 O REEEE REIR L 5 1) 2 A 1R AN
ThHY, FNEMATL LI, ZoX@EIZBTS
B 72 %~ U — 27 BB O RIR % BfR 9 5 E TR A
RTHD,

e 2R - D BEMEE(AFM) Z W5 Z & T 4
BRE LD ORERE . EA bRV
(STM) % LRl % ZE [ i fifpe CHig L 32 Z &N TX
Bo AITINETIT, KT XFBHT UL D
KEFEOR Yy NT—2 D AFM Bl22 & Zhic X %K
R EAT o T2, ABFFETIL, ZORMOIEEFEIZE
(T 2 K5y OHERE % S 22 50 fRRE AFM IZ Ko THA
720

2. EBRBIVRER-EE

172 Cu(110)F M & 40-65 K IZHAIL, Kab&
T S WL E 0%, 5K TO STM B XU AFM
BEIZL > THENDTZ, WTNOREIZBWTHASY
TIXBE L, 7 T AX—%R LIz, BREHeEIC—mk
{LIRFZE(CO) D T HEMSHEDL Z LITXY 49, %27 TR
Z—Zxt L CRZEMafERE AFM A A — 2 7 %175
Tre FHIT KV . KD FDPKEBEEIT L o TBRRIEE
ERTZEIRENT, TO1HIE LT, 5 EBBEME
D F AKX —DB% Fig, LIZrRd, HaflEos 5

*E-mail: shiotari@fhi-berlin.mpg.de

Fig. 1. 40 K IZBWTIEAL L 72K b IR D AFM 14,
A w2l IRmO CuJfFLEE2ET,

R B —DOREERIIZ L - T, KFER/EEHLTWRNVERD

DIKRFBIFRFDEROIMANCELE L7 E N L ETH D &

Vo BEEE L LT,

3. BhYIc

STM TIIFFER R KBREEIC L DRI FAH —
OFETE Z /3 Z2 M TREE ARM A A — 0 JI2 K- TR
LT, &7 7 AZ—OREESH TR M OHAINEC
ONWTIE, B R EEAEDE TARI LR DB
1O TETH D,

X &

1) T. Kumagai et al., J. Chem. Phys. 134, 024703 (2011).

2) T. Yamada et al., Phys. Rev. Lett. 96, 036105 (2006).

3) J. Carrasco et al., Nat. Mater. 8, 427 (2009).

4) A. Shiotari and Y. Sugimoto, Nat. Commun. 8, 14313
(2017).

5) A. Shiotari, Y. Sugimoto, and H. Kamio, Phys. Rev.

Materials 3, 093001R (2019).
6) A. Shiotari et al., Small 17, 2008010 (2021).
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Study of large Barkhausen jump in laminated magnetic thin films

OAtsushi Matsuo, Norimichi Watanabe”, Susumu Abe and Akiyoshi Nakayama

Kanagawa University, Graduate School of Engineering

1. LI

BERRIC OV IS EMZ D & BEROE ST
FHIRER 2N 2 72 & Z 1T, BRI B W o = A L
GCﬁNNW/WTEVV?V7 TRE S L A EBIE NI
T 511, 2O/ UV REFET, SHEBIR OB LRI BI%
72 <, *m@ﬁ%é®AWX&ﬁ#%%ﬂékm9%
MEALTEBY, X2V T 42 RE~DEAN
BFtENTWD, REFFRIL, REE O R 2 BEMERERE
IR ZERT 52 ik, TRV NTE
Uy T ERAIELZEEANE LTV, 1 Fe/Co i@ %@%&MM—*H

........................

AEBRTIE, RFEEEICDC v~/ R hrr ARy 4
V2 7R A V-, 6mm X 15mm @ Si Fkk iz Y 7
Mg L7ed Fe & 110nm =L, 20 Bl ~—FRfg &
72% Co % 160nm pisE U7=, TERL U 7= 30kt O e bRtk
LoV ABIEIL, Mg A VRIS Al A LV EBLES
HZEIZEYHE L,

2, 1EBLL 7= Fe/ Co flf@E DB LARME &3,
WAL B L OSE D B NAER Y 7 NE L,
D DRI N F‘F'@f%@ﬁ‘i%n%“nfﬁnfis v, 2
B — 7 03 éhto 2 bRk S IHZ 1B 5

(Jahersé 5 9700A/m, 1 Hz)

PV AEIE R K 31V A BT O R KA O JE R 25
PEZ 7R, 10HZ LA T OARJE I E T, —EDH IEE °
MELENTEY . KALIATBL Ur L F DL 5 S < 20
NABIETHDEZEZDBND, £ 15 °
H
3. &8 fH® © ©o o o oo oo
R 10
TrbsE ) DRI 5 FelCo Bif@M A ERLL . K L7 N H g
TEL Uy KBV AEE B LT, , FhRERE R 9700A/M
X ik 0.1 1 10

R (Hz)
3 KON R D FITLED
2RV A BT D e KAE O JE 1% Bkt

[1] S. Abe, et al. IEEE Trans.Magn., 30, 4635 (1994).

*E-mail: ft102002ho@kanagawa-u.ac.jp
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AL T & RO SEAREERF R34 5 REH & ORE

ORH wiT?t, JEH —m

VTEBRRRFERFPEER « B LR, 2 TR

Influence of surface roughness for photocatalytic property of
titanium dioxide thin films

OKatsuyuki Takeda! and Ichiro Takano*

1Graduate School of Electrical and Electronic Engineering, Kogakuin University, Kogakuin University 2

1 Lo ExRPELZ. AF L7 —2ERiiT, AEeL
Z 10ppm D A F L 2 7 —EEHE 3ml Tz L, £
A, NTOEARUCBIE L 7 BFZE A T T (B A 12 LN KBS R LT 2 200W/m? C 6 R[] IR
BY, AEMARE B E LB E L OKRERE H Lk FTEORMILIC, AF L7 A—RROE
BREDEENRINTND., TORTHHIERENEL  EL(LEZ DR CHlE Uefliiirsrt & UCEHfli L
WO~ kT & v (TiO) bbb, Fexrd 7=
FEATHFE CIEZ O NN IR A LR T D728, HT A 3 S
FEMR EIZ TiO/Cu 0 2 i s 2 1R U S AdiiEssh 2 oD 1y ’ R
LEMERLT D, )7, AR/ ECERREICT 7 75 AHMR BT TiOs Cu0, Cu Hvb72 % S JEIE %
AT ¥ HEE DD LT, HRROBFLEK ST ERLL, ZhF4 TiOo/Cu,0/Glass plate, TiO./Cu/Glass
Woo EIT, ABFETIIA T AT AT D plate, TiO./Glass plate & L7=. WFEL T 2R LD b

72 J70EC, SRISHEDOIER IR Z 3 5. DI, [FBEIC TiOL/Cu,0/R-glass plate, TiOz/Cu/R-glass
2. FER 7 1R plate, TiO,/R-glass plate &4 5. Z Z Tid Fig.l IZ

) ) B - TiO,/Cu,O/R-glass plate & TiO./Cu,O/Glass plate ¥ 7=
PRSI~ VT T R R 3= ¢ v 7 REE A TiOo/R-glass plate & TiO,/Glass plate D 2 F L > 7 /L—
7= BUBHEERRIZIE, 15mm X 10mm (ZA0 T L 7= MICRO BB ET. OFRRITIIEBF O L D HE
SLIDE GLASS Z /L, HLE PL00 DA 0 THIEEL  peme 2 gncun g, BREH S 2 & LB 5 5 2 %

£ 0 10 R FIRPER & 1TV, S DISRET Y /8= e ] X |3 RALER T T A DK 40 [5Th Y, T OH
(CHARE A HAFHKTCLORMASNY Z 7 V== gemgs ko,

YT EAToT. OB, RISMEASy X ) 7RISR o pa e @
v, TiO; 1% Op ik LBscem, A8y Z#HA Ar il xz g
20sccm, RF A Xw & AJ)EE 77 100W, Cu,O 1% O, i WEE S 5 2 C
10sccm, A X X H A Ar i 15scem, DC AR w4 3 CwO % F

Transmittance| %]
) & <1 @

o
// -~
//‘ / - TIO2/CuO/R-glass plate
/ u, ass plate,

4
ATIJEETI 25W,  CulT A /X & 7 A Ar it & 15sccm, BlcEEL s S0
DC A %y Z ANJES) 30W L L, TRENBIZRA - L o4
200nm (Ciﬁéi5@lﬁiﬂﬁbfz E%Llﬁlé:k 0 : . : ]
ERORFRAIL X BOCET /IR 0PS0030,  jopespcayr T

N . . pity [ F ) 1 NV =y
JEOL Comp.) 12 0 IE Lin. #'5 2 Moo Je etk ig. 1. SRR
TERSN AT Y RE (UV-2550, Shimadzu Corp.) % X ik

AOCTWEEZJE L2, ERoORGH S 137 9 — o
FEAEE (SFT-4500, Shimadzu Corp. ) % FlCamif 1) SUIERAR, JEEF 1 : 2018 4 H AR E
MiskiE< (2018) 1P51S

IR

\:I:

*E-mail: cm21035@ns. kogakuin. ac. jp
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Characterization of deep interface states in SiO2/B-doped CVD diamond using the transient
photocapacitance method

O0samu Maida®", Taishi Kodama?, Daisuke Kanemoto! and Tetsuya Hirose!

! Graduate School of Engineering, Osaka University

1. LI

ZA ey REREIXES NS Y U TBEE, &0k
MIEBREE, REAMRERLEOENTYEEL LS
ED DWW DT —F R A, EEET A A M
e LTSN VD, XA YEY RFET 7351 A
DEBNNIEE . MIS HEEDOHEENLEARAI R TH
DI HERRIEE/ 2 A v v R R R AT
BENEW, £/, F5.5eV EWVWINRV Xy o7
BHOXA Y E L NI L MG O RO iR OFF
HMIARTZH SN2 2 TORY, £ 2 TARPIZETILL
WEIICIE A VT IS K M il R VAR L,
SiOy/ R U HE R—TF A ¥ REFRE O 5 i HEAr
R 21T > 72,

2. B

FEREE A L miRmEARRK b 44 'R
(001)f dis F5 A (3.0%3.0x0.3 mm®) LIZ#A~A 7 1 il
/7 —3200 W, RREEIREE 1015°C, A & R 4 %, %
FJE77 96 Torr 2 R4 & L CIREE=<10 um ® B K —
THEA YT NEREE N AFAERR A R—/30 |
HALLTBICHS5ppMm THRELEX F T v LR L
oo ZDLIZEFE—LKEICLVIEE 3 nm @ Si E
AL L, ALERIEEE 600°C | ALERRERE] 10 BRREH O ZAER
{BEATV, Al 2BREBEZEKLT 52 & T SiOSHR Y
F =T XA Y 'L FEEEMIS 2 FR L7z,

3. MREEE

ERL L 72 SIO) AR U3 R—TF & A ¥vE K MIS &
W22V DNEFENA T AR LIZfER, UV —27 Ei
1L IXIORA LI TH Y . BAREEENSE DT,

*E-mail:  maida@eei.eng.osaka-u.ac.jp

o N, [arb. units]

[ ©

10'16-_ o & ]
E 1 L ’I:I L i E

08 1

f ] 1 1 3
214 16 1.8 2 22 24
Photon Energy [eV]

Fig. 1. A Y& F MISHEDHFEmAT bV

SIOJ AR W #E R—F ¥4 v FHE MIS #iiEoRk
W R F—075 ~ 23 eV ICBIT A HEREALY L
2 1R, TR —1.2 eV LUE DR R
WCEBLRWHEREEFBRECHEMMARLLL, KU FHE
K=" A Y e NP 0T 7% 7 X BUR R
THEEFEEZLLND, —J, R F¥—15eV Ll
ORI E BRI EFREOHINT I E T
HEINTELT,.SI0/AUFER—TX 1 YE N
SR O R EEMICERTH b D EHE X D,

4. BT

AWFFEO—HRI% ISPS Bt [19K05293) 35 L UMt
BRAFEAHRBF R OBk 2 Z T 72 b O T

X W

1) O. Maida, T. Hori, T. Kodama and T. Ito: Mater. Sci.
Semicond. Process 70, 203 (2017).
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Extraction of spinodal decomposition regulators
in Shirasu porous glass thin film formation

ONachi Chayat, Daisuke Noguchi'*, Kyosuke Teramura?, Tomoyasu Yano?, Michiko Kurihara® and
Chieko Kondo?

!National Institute of Technology, Miyakonojo College, 2MITSUI MINING & SMELTING CO.,LTD., *Takachiho Shirasu.

1. [IL®IC

AWFFEE TILIUNFTEIIL < 4944 5 kU <
bo (VT2 ZIEEE UT-BSREMATEI O BFZERE 5 &2
Ehi L TRV, BfEE Clokkx Rt 2 495 2 &
EHL/MCLE Y, TR CTHAREMEEZICH L2
FRtEICER U, Wkt &2 5975 B0 T AOF 5B
B AR LS AU e 237, BN-biE
Kith 2 RIS T& 5 2 L OVRE S Uiz R o
TERUCREI L T D, ARBFFEIE A 2y ZIETIER L 72
MO 2 ) —Z NV RN 2 5T 5 2 &
EHMET S, BRMICIE, BRIERRZ 3T 5 0 AET)
RBNENEDOSRMC X D ERAROEL L A ) —
HVO3 R E ORIBIRIR K OV D A 1 = X L OfiEi % A
FE U, MR RO A 1 2 TPl & L 7o W MEREAN &
1To77,

2. REBAHE

ARG TIE, ANy BRI X o TIER U7 il —
W72 H T ADSEET 1 2 2 2 HWTEILE LA
ATz, HIEOERICIZ, RF~ 27 % by A8y Z 4k
B RWIEEAY ) 2 v, Z—7y MIv T A
ZEREE L, TR Y KROTVH ) R AT
U CYERL U720/ R 7 A (@3inchx4t) | A8y XI5 A
X Ar A UN) & W, Fio, Bl E LT A
JEhZETER T AT A—4& L L, [FEI 500nm
& L7e, BVLBRZITHE FERFZ W TH 7 AR R
YL ECHERRLL BB L 7=, =0k, B (HC) IZ X
HToF U ETZEICLYSHEILEITo T, B
1% oD R AR O 5T 1% XRF (Rigaku,Supermini200) %
FAWTITU, B OB 31T 2 N O -1

OATHEEAN BAREAEZEER

*E-mail: noguchi@cc.miyakonojo-nct.ac.jp

SPM ( H 37 % /£ 7, Nanocute) }2 T8 SEM ( H 7 # &
AT, S-4800) % FAWNCTIT o 7=,

3. WRRUBE

Fig.1 [C/ESL L 7= 3iisi( 2 ©° ) — 2 LA REN DRyt
LR A R T, Ar HAETI OB, SO, 1XHLFH
WY NaO & Ut MgO (T HLFHHEIN, CaO M Y Al,Os 1
U FHL Fe03 133 U FHRIO (LS HerB S 4u, R
FRASFHAY BEBL R DR BUCRE 535 = & D3R S dviz,
Fo, Fl—OBGLBSAHZ B TIEH AL MRV
A ) — VA REDHEST Lod ME A 3 ERR ST,

60

v v oy v
0t v
)
>
[%2]
@ a0l
£
2
w 30| = NaO
e ® Mgo
E
2 0t v Sio,
S o o . d PO,
g < so,
S 10 K,0
® .
ey TR
* * * * * €0,
0 x x x

0.0 1.0 2.0 3.0 4.0
Film formation pressure[Pa]

Fig. 1. R Z 51T D Rl b Ak R A

4. 5

HIESS N A Y ) — VR EE 5.2 5 2 L3
MRS I, SR RM & DM S A Xy & )
77 a ANTHESTE A Z ERIBE S,

X &

1)Fsar% 5 6103642
2 VEAEFE R+ $1%8H34,382(1985).
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Development of phase separation sputtering technology
using the kinetic energy of sputtered particles

OAyumu Tanaka?, Daisuke Noguchi'", Kyosuke Teramura?, Tomoyasu Yano? Michiko Kurihara® and
Chieko Kondo?

INational Institute of Technology, Miyakonojo College, 2MITSUI MINING & SMELTING CO.,LTD., *Takachiho Shirasu.

1. [FC&IC

ez X, Hri-7ebhZprkE U CRILMNERA O k1L

HToHDY 7 AICER L, BUEE TICA RNy ZIEIC
L VERERLT D L THEBKEEZRTZEEMRLT
W5 D, BBUKEIIBFEEANNICS A TE D08, stk
DHEFRERFRBE L 72> Tz, THNET, HT7 ADOMS
BiEER S 2 R U 72 RS & D 2 FLUE RIS & D Wk P D
FH5AZ K o TR 237 . RN DTz - TR O
AT L > TR DI, KIEOFEK M 0 K Uikt =
LR GE A FEH LTS D, Ll —acEL
HEAME MBS T, RS DIHEEICZ
LWERIZHIIG TE R, Lo TARBIZETIE, T A
HEIEOIRIR COMEEAR S X BB 2 B L L,
B L X — (TR ) EIEESE IR 52 D ANy
KL OEE) T F VX — ORI 2 kA 72, BIRIIZIE,
MRS IS ARy 2RI DIEEN = L X —IC 5.2 55
B L Z OFEE) T L X —1Txb D D By LSRR
WOBERE Lz, £z, HEOREESEOFM T
. BUE, RIR COMOBEHIMR TE TR,

2. RERAE

VT AMEEOIERICIT RF ~ 7 % ha v A8y 2 Y
VBRI EA ) V)RR, =4y M
VI REEREIE L, TR ROT A SR
2N U CYERL U 72 AH 20 BIEMERE T 2 X (@3inch X 4t),
A8y B9 ANE A H AN & I, E72, piSs
L LTHRAENEZ T av 2T A—2 L L, HEIX
500nm & L7z, #EEEOZAEE BRE L2 BRAEix
1X10°N-HCIHZ K V1T oz, A 8y Z R 7 OiEH)~ %
JLF—{% Thompson D% Y Kevin-Meyer D% v

OATHEEAN BAREBEZEZER

*E-mail: noguchi@cc.miyakonojo-nct.ac.jp

THEHLEY, £, EEORS LM XRF,
FEAEEIL SPM KT SEM & AW TER L 7=,

3. HRBIUEE

ARy BRLA DEB T RV — I T AEN DN EL
725 & AT LT, Fig.l (2 A %y ZRiFDER) =
I TS L EEO B EE R O, ARGy
B AR 5. 25 Al,Os & MgO OB L& RS, ARy X
B DEF = R L — DR LT, ALOsiE U &
BNZZ L L. MO 3G LT s, Zhbid, &
Ny BRI OEREOEVWHERIZE EE 2 6d, o
AT AR b & SRS ORI S H S 3 5,

10 O O
9 L
3 sl o ALO,
g 7 A MgO
VAN
. AN
0 1 2 3 4 5 6

Final kinetic energy [eV]
Fig. 1. Al20s & MgO Dk b2kt D 284

4. #ER

RIS & A% ZORLF- OB = 1L ¥ — & O Rf%R
& Ay BRI A DIEB) T R LT — (5 B O R4y
(LR DAL 2 fRB LT, 15 O i iz I E L EL
WL DMDBEZ MR LTV D72, FHBES 2 il
FHRIZH D LW, RIRTOMSBELL Y K&
Ny BRI DOEB T RV F—DNNETE LB X TV,

Z2 & X M

1)https://shingi.jst.go.jp/past_abst/abst/p/14/1406/m905.pdf

(B 202148 H 23 H). 2)https://shingi.jst.go.jp/var/rev
0/0001/2145/miyakonojo01.pdf (&P 20214F8 H23H) .
3) K.Meyer. etal, J. Appl. Phys. 52, 5803 (1981).
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Properties of TiO: films fabricated by reactive sputtering with CO gas

OM. Kobayashi, O. lkeda, E. Utsugi, K. Noma, T. Ichinohe and H. Ohno

National Institute of Technology, Tokyo College

1. [IL®IC

AT LARBYERECRF SN D EEE
B (TCO 60 1%, A& R ITE DA EIC K0 IR &
EChD Y, BHEEBREOMREME LT, “BbFX
(Ti0) R B ER S TWVWD 2,

AWFZETIE KIET AL LTT T (Ar) FHIR—
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1) T. Ishida, M. Okada, T. Tsuchiya, T. Murakami,
M. Nakano: Thin Solid Films, 519, 1934 (2001).
2)—HRKER, WARE, EA)II4EH: J. Vac. Soc. Jpn., 50,
111 (2007).

3) KREsE—, BEIEH, B)IKE: “Tio D &)
PEELIC R E T BMAE OB, TAUERIERE - BPR -
R PR 2 a5 SR VII-3 (2007).
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Decolortion voltage dependence of electrochromic properties of tungsten oxide films prepared
by reactive sputtering

OKosuke Hosaka!, Reiko Miyoshi!, Md. Suruz Mian!, Takeo Nakano

'Dept. of Science and Technology, Seikei University
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Electronic states of thin films of 7 -conjugated molecule DBP oriented on Ag(110) substrate

OShunya Otaki!

, Keisuke Fukutani?

, and Satoshi Kera'?"

!Graduate school of Science and Engineering, Chiba Univ., 2Institute for Molecular Science
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Low-temperature synthesis of epitaxial LiNiosMn1.504 thin films

. * . . . .
OKaishu Soeda'”, Masanori Owari’, and Susumu Shiraki'*

'Environmental Symbiotic System Major, Nippon Institute of Technology,
2Department of Applied Chemistry, Nippon Institute of Technology
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1) H. Kawasoko et al., ACS Applied Materials and Interfaces
13 (2021) 5861.

2) H. Kawasoko et al., ACS Applied Energy Materials 3
(2020) 1358.
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Deformation Analysis of graphene using Scanning Kelvin Probe technique
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Development of analysis method for thermoelectric performance of CNT thin films
and its application to semiconductor purity and alignment dependence

(OJunei Kobayashi® and Takahiro Yamamoto2”

! Graduate School of Engineering, Tokyo University of Science, 2 Faculty of Science, Tokyo University of Science
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Evaluation of local exciton dynamics of single-layer WS2
using time-resolved multi-probe STM
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Particle size effect on photothermal conversion of black carbon particles

OMako Yamamoto' , Miu Hurusawa', Mikiya Kaneda', Yoshikazu Homma' and Takahiro Yamamoto'"

Tokyo University of Science
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1) T. C. Bond, et al. : Res. Atmos., 118, 5380-5552 (2013).
2) I.Calizo, et al. : Nano Lett., 7 , 2645- 2649 (2007).
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Structural identification of a-terthiophene single molecule junction by surface-enhanced
Raman scattering

OShuji Kobayashi', Satoshi Kaneko'?", Tomoaki Nishino'"

Tokyo Institute of Technology, 2JST PRESTO

S 18 REICHE— 722006 Lo fdEiRch o
AT, D FEROEBNE T A AOME
LTHifF ST 5. o iR AVl 78480
AR Ao 2 BRUREE OWERIN/ NS <, FF
2, RO i&rz oty 354730 1+UA
YOMELE LTHERSATHS. LL, ZhETO
AV AFFT = ORI, BN ORIEDT= DI
T —EEBEALEZLONITZEAETHS. LZ
NWoT, o REGBN/EEERINLTELT, &
VWMEEMZ R LIS FOBES TEEBPER I TY
eV, B TR TIE, Ty —REERZRD o
TNFFT = BT &G L2 FH512O0 T,
TEI—BE-V)FrE & R iR 7 ~ » BUEL(SERS) % [F]
RRCEHAIT 2 2 L2 kY, B rHEAOBERBEES
FOSHET 2 R mEEOfA % BIE & L7z,

[FEBRFE] B 74413 Mechanically-Controllable
Break-Junction (MCBIE(Z &V =i « K& CTIER L
7o A a I BRASEE ORIE CTHY T A 2R L LV
& SERS #FHI L7z, 554172 SERS A7 kL
LB G A HEET 720, BRT 07 7 A X BT 3T
T BEAE S8 7RI oW, Gaussian 16 & VT
<V ART MV OFHEEITo
. EEBE L LT
B3LYP/LanL2DZ % i\, #1&
OYIHERE & LT, Figl IR
L7z & 9 IC&EMICHERT 5

FHT7 = VBROMA G DR E
O H@F TEMMICZE(LE  Fig. 1. FHEICHWZ
b DE HT-. BENEERAL O X

[ 5 - £%2] Fig. 2 121, 3T B4 7440 SERS A
R MBIV RO %2R LTz, SERS A7 |k
NTE, F47 =8O C-C MiEICH T 2IEE N
1520 ecm™ fHE (K H AWl S vz, 72, vk
MODREHBENHERLEEIL, 107 Go~0.1 Go

OAHEEN BAREAEEER

*E-mail: skaneko@chem.titech.ac.jp, tnishino@chem.titech.ac.jp

(@) (b) 27%102G,

WM\IJ\«\L i /

= z

=}

s 20 37x10°G,

E 2

S 3-2
»/‘\m"www/\/\\/\«m -4

1000 1200 1400 1600 -1 0 1

Raman Shift (cm™1) Voltage (V)

Fig. 2. 3T H.51-#i5 D(a) SERS & (b) I-V Dl

(=2264h) & Tl & LTZIR IR WEIPHIC 4540 L7=. C-C fifi
IREOIRENEUL, BERUSELEL D EE SR < 72 281
MR, Fiz, LV LS EH S &R-75 1
MOMAEMEHNREVIEE, C-C i OEEIEAMEK <
BRAMEMS RO, Fi0T, BobhfRae R
L OROIZTw AT ML EHERT D Z LT, G
WIEZHEE LTz, SHRORE, 2 >O&EmMOBEH
MEASTVNE Y, C-C HfEDOIRBIEUIKL 722 o7z, 2 ©
DEBBOBEETNLNEL 72D &, BB OBERENE
K<Y, & L5F0 ximOM O RENEEICITVE
JERERNCIR D . @R L 531D n DM O BN RHD
DIRFED B REE/DRIBISITSL 2 & T, &8-S o
FIEAEF OBBEERHIIN L, C-C il D IRENEL AN ISy
FTOMMNLIET LIV EEZLND. NEN LRI
(2, TEMFEEEEEORD & AR O X v EBRIE
HENEATILOLEEZOND.

VI E, RKFZETIE, 7o h—%E-na-TVF A4
T2 OB FEASOBREEER IO, ST
L 4UEREE 4 SERS FHAIC K-> TG NZ LT

(3] MCBJ B OERUCH7- 0, W'E - MEHIFZE
BEOGEB—CHLIc T ETEE E L, L L
EFET.

X ®

[1] S. Kobayashi, et al., J. Phys. Chem. Lett. 11, 6712
(2020).
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Fig. 1. Pd adsorbed CNT
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[1] K. Oshima, et al., Mater. Adv. 1, 2926 (2020).
[2] https://docs. quantumatk. com/
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Fabrication of copper oxide nanowires by thermal oxidation method and observation of
Cu20/CuO heterostructure

oH. Morishita !, S. Fujii 1, S. Honda !, T. Kubo 2, T. Shimizu ?

1Univ. of Hyogo , 2 National Institute of Advanced Industrial Science and Technology
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(1) L. Feng et al.: AIP Advances 8 (2018) 045109.

(2) X.lJiang, et al.: Nano Lett., 2 (2002) 1333.

(3) M. Chenetal.:J. Appl. Phys. 111 (2012) 104305.
(4) C-L. Chen et al.: Nanotechnology 18 (2007) 245604.
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Theoretical study on optimization of thermoelectric properties of nitrogen-doped carbon
nanotubes

(OManaho Matsubara'”

, Kenji Sasaoka', Takahiro Yamamoto', and Hidetoshi Fukuyama'

'"Tokyo University of Science
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1) T. Yamamoto and H. Fukuyama, J. Phys. Soc. Jpn., 87,
024707 (2018).
2) T. Yamamoto and H. Fukuyama, J. Phys. Soc. Jpn., 87,
114710 (2018).
3) M. Ogata and H. Fukuyama, J. Phys. Soc. Jpn., 88,
074703 (2019).

4) M. Matsubara, K. Sasaoka, et al., J. Phys. Soc. Jpn., 90,
044702 (2021).
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Growth process and morphology of Titanium oxide nanowire

(OSatoko Kuwanol*, Hayato Satol, Naoki Saito', Shinnosuke Sasaki', Hitoshi Suzuki' , Akiko Nomura?,
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Fig. 1. JE&& L725UE D TEM 14, JFUBFD Ti LAk AS
(a) 4.3 at.%, (b) 9.2 at.%, (c) 11.5 at.%, (d) 14.7 at.%
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1) Scientific Reports 7 (2017) 7158.
2) Nano Lett. 15 (2015) 2980.
3) Appl. Phys. Lett. 79, 3702 (2001).
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Molecular dynamics analysis for rotational motion of water molecules encapsulated in a
carbon nanotube

OKenji Sasaoka' and Takahiro Yamamoto?”

"Water Frontier Research Center, RIST, Tokyo University of Science *Graduate School of Science Tokyo University of
Science

1. [FLC®IZ

F 7 ZERICEA A SN KO EFIE, fb & <A
DIIERFT R OK & Bp i mREEIc 2, —AR
v F /) F 2—7 (Carbon NanoTube, CNT)IZPNEL X 7=
KIZZOWMBP 2B TH D, ZOKIZT A AF
F 2 —7 (ice-NanoTube, ice-NT) & IE(XIL, ice-NT d
Wi i ONT D ERIIRT L Thk A e 2 A& IC e 5
ZENAMBNTWASI[L]. ice-NT OFFEEIZT TIZ X #F
B3 o% R e (Nuclear Magnetic Resonance, NMR)
DEBRICEVER I, BETS ONT NEKITHEG
A - EBRIICHFE S il TV 5 [2, 3], 305 ORF3E
DOHIT, CNT WNEKDOFEBRIT 78R & i b B
BRIRWFZERI G0 1 D Th D, lE, KEE T ClEE
Z EFE, KIZEED D~ — KRB L, i’
MBI DK TFIIFERITT & LN - [R5 E)
5. —J7, ONT IZINE SRS 71X CNT DNEE
IZ L > THMBIZIHE - FEREET5 2 LA TE RN
T2 b, ONT AL S U72/KIE ice-NT ([EHH) 7> &~
SEREMICENT 2 EEZ2HNS. LA ->T, ONT
WK OFZALITZ— AR & 72 D L 5 5 IHERI©
X, ZOHELEMIT < MR EBRPHA LI TH
L. L L7ens, NR MR - IR0k sy
FOBEBOKFE A 7 — /L 25 DI L2 R Fik
THDHHLOD, NMR OFEERTZT TIHEAKD T ORIERE
TaEW LT DT LIFTEE L.

AHFFETIL ONT WEKDFZEL 2 52NN 572
12, 18 /1% (Molecular Dynamics, MD) &% VT,
CNT NERDKF DOIEREEIZ S I 2L — ML, &
FEAILZ NMR O EBR OB B\ BIFR T 2 [Bl#sEE) & fif AT

*E-mail: sasaoka(@rs.tus.ac.jp

THIENENTHS.
2. A&

AMD I 2 b—3 g T, ONT OEEE 104,
F&% 2130A (WA 7 V7T 4 —13(13,0), REF T
26000 fi&]) , CNT IZPNEL & 72K 51 % 2000 f & L7-.
£72, KT % SPC/EEFT/LE LTHRYHF\, ONT %
EE, K51 & ONT W OFELERIZ UFF 733 (B K
F 71X 156A, SEMAEEROFHEFEIZ= L M)
PEEA L7, BARSEIIAEERAEETH L. 2o
Ralb—va rETMIKR LT IREERER . 7 — 3 —
ETHIBE L= NIV Y >3 > 7 L% 100ps £ TEITLT-.
F7o, O, REOKSFD/ L7 KOFE S
17V, [l A CARBBAE DRl 217 > 72

3. YIalL—LaLiER

CNT NEK D6, B2 -DIZ D0 T RIEAFH B B
B L CHBROEIZINR L TWDolixt L, »r
7 IKOBE, 0 OEICINHE L TWD Z L BRAEMEHE
WX Wbonrote, ZHUE, Rk L72EEBY, 7K
TIAKRDTRT v LgRliRiEE %2 LTV D DK L
T, CNT NEK DK T REAEICT o F A TRV AR
E#aT 52 LERLTNS.

X &

1) K. Koga et al., Nature 412, 802 (2001).

2) H. Kyakunot, et al., J. Chem. Phys. 134, 244501
(2011).

3) C. Calero, J. Marti, and E. Guardia, J. Phys. Chem. B,

119, 1966 (2015).
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Film thickness evaluation of porous organic thin films fabricated at the air/liquid interface

OYuto Fujital, Kanae Yamanami!, Ryu Asari!, Kazuma Matsui* and Tomoko K. Shimizu®*

1Keio University

1. HRE=R

S FLVEA BRI XA O 0 F-OJR 1 & B0 AT
M=o BiERS,  F 7ol Ehk 2 R SRS IR E S D 6
Bchsn, MEOERGELE LT, Fa x5 Ao
HOMbIcER Lz, ZohER, EHERTORKEK
FERA~OHAEW LTI, I AR SR O 2
B <, HEWBEERIHITH/DHLENTED,
1,3,5-Tris(4-carboxyphenyl)benzene (BTB)iL & ik S i
THTRIKRE-BSIC LY = AEED 2 RITHE
BT 5, TRt EERIC LV EEET 5720
FEE G AN L IRTCOT ¥ RAVBTER I, ) A—
MVOE S THEBEAER SN D Z EBNBRICHE SN T
WaRE Lo, LoV XRE BEET Y [RERIC
HIRAERICE 5, HIROE S 24 25 kT dH
DONETRIEIATH D, & Z TRIFFFTIIBTB & ¥
ROV T B B+ 2 VT, [FRRIC Fig. 1. (@R
T X AR A ERCE S RA Lis, BREC, BEERR
R OVEBIRA M & IR B R O R 8R ) & B S,
TR~ DR A A LTz,

2. BEOCKERAE

T/ 21X Langmuir-Trough 35 (& % W 72,
1,3,5-Triscarboxyphenylethynyl (BTE) &£ 721X BTB % A ¥
J—=vl MV DIRGEIEIZENL, REZ 1 mM
WLz bozREKRE L, b7 7I0mz Lizhik i
BT L, WENERTLIETLIEL S ORKEL,
FDOH%EERS) & —EIRFF LTSI R~ L7z,
ZO—HONEELEIEOIR G L iR TR O K H R ) %
ZALESETH D IR LTV, 15572 & IR A KR
T[S BESEE(AFM)IC & 0 FEA L7,

3. ARM ZAWF-Z MR ER DN
ERL L 7= BTE HEEIIITAISE THE I TV D

*E-mail:  tshimizu@appi.keio.ac.jp

BTB W& FARICHEE LT A 7 FELTERS
nNodZ L EHER L, TOT% Fig. 1. (D)IZRT,
RS OEINENT A T RPEETH72T T
<, BERERAIRTHAEONT, £, IRAEEED
AL ) =)t EKREL T 5 E BTE, BTB WIhDGE
HIEEN DT D 2 ERR LN E o7, MAT, 50
nm U7 IZHER L7 ARM &5, 74 7 > RNEIIAE
WEET/NVOEY N=J DEEETER L TN D 2 & A
Lt ot

Fig. 1. (a) Expected honeycomb structure of BTE thin films
(b) AFM image (2 pm X2 um) of the BTE thin film.

4. 5

BTB & [FlkklC BTE % KUk tim CIERcx 5 =
L, WIREDIZ L VRENRE T2 L, Sbhlan=
T DREE DR STV D REILE AFM BT 5 =
Ll LTz, Ak, oM EERICE VBRSNS
% AL O (E RS & M E O BT DWW T B IF5E A
HED D,

HEE

AW D —EII B PR L FEET /T2 /1
=TTy N7+ —LFEE LTWE - MBS
WG 77 v b7+ — LA DOXE GRESS
JPMXP09A2INMO066) #52iF CHEIESNFE LT,

x M
1) J. Lietal.: J. Phys. Chem. C 120, 18093(2016).
2) R. Makiura et al.: ACS Nano 11, 10875(2017).
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Influence of a nitrogen dope in a TiO2 layer on Cu20/TiO2 thin-film solar cells

(OMasaki Yanagisawa' and Ichiro Takano®"

!Graduate School of Engineering, Kogakuin University, 2Kogakuin University

1. [FC®IZ

BAFMRET R L X —D i CTh 5 KGRI, il
HIZE B =R N B RRRE T D & O OFIHILK D J517)
PEIZZE DV X720 SiRAKH ML B & OME
FEMERR N E W FFER H D03, R 705 Si DR 2
RfEa A FOBEND, Bl KBRS S
TW5. O e LTt Ko SZ ks
I TWs. BbKEGER TE, 8 AKEm
(Ti0y), N7 =1 ARG E R L OVEMKI 5 72 518
KEOFMERGER S, b 28BRIICELR L
7o BT A EOR B B RS LTV D, EED
X, RMIZEROHE S EAERIZER L, p B8R
% CuO THfEE, n B8R %E TiO, i & L7-BR LK
B A RS L7 D, CuO/TiO, Ml K E L Si &
K & i35 &, FLI BRI TADLA, Sik
KIGEME VMM THY, RENEZLEL LAV ToT
SR OMEBIEIR & U TR R C 5. ARIFZE T, TiO,
JBicER L, BRI 2WEHmONELZ NS L
T, NI UTBROZBHBh R 2 A LT 2.

2. REBRAZX

RIEICIZ~ A FFavra—T 0 o Z#EBREZ AN
7=, BREHEMRIZIE, 15SmmX9mm (ST L7=8EET7 Ll
UHZ A (A =7V XG) KO FTO N 7 A% 10 4y
M7 ra— il kD EEEESEZ LIEbOEEHL
7o, REHEHRIEREEYORELZRAME LT, HZE
T ANy ZALEE 10 53TV, & DB UG A
Ny B YU TIEICEY, 0y W AFRERF TAre A3y
AHAELTCHRERITo7=. ¥—4 v M2t Cu
(99.99%), Ti (99.9%) %#ZhZH, FEETTE
% TiO,, EE% Cu,0 &L, Cu0 MK TIE Ar JiiE
15sccm, AJJE I 30W, O, i 8.5scecm, [REJE 300nm

OATHEEAN BAREBEZEZER

*E-mail: cm21054@g.kogakuin.jp

& L7z, TiO21E, & T Ar i & 20scem, AJJ#EJ] 100W,
O, it & 1.5sccm Db & T, NpJii &% 0-0.2sccm F£ T
b S HEE 300nm & L7z,

-V EMILY —F — 3 2 L—% (HAL-250, 8l H %
JEER) AL BESIRE, 100mW/em?® O N TR
KEEH L, BETAMOL & TEELEREZAE L.

3. REBRMREFLUEE

-V R A X112, BRACEEIXIZIER L 0.2V T
HDHHLOO, WAGERBE T N RIFNNO TiO,-0 2%t
LT, Npbp ¥ A%
02sccm & L 7=
TiO»-2 13#) 4 1%
WML, F
7o, )R
1%, TiO,-0 28
0.971x10%%
TiO,-2 7% 3.45%10°
L, EHR
WL 723 UBE S RIRIN OB L 0 3 524 @A #zh
RERLIZZEDHERI N, 2, NEEILE
R Ko TR IR L, v U TN L
MRS ND. —F, @E7Ze NEINE TiN OIS
DN, ERHENRT T LB N0, &
WERMEORENSMIETH D, NEINEOFEM R HEE
WZOWTIEYAE LT S.

X M

(=]

B
S

TiO2-2

o
(=]

Ti02-0

%)
(=]

[
(=]

Current density [pA/cm?]
. . o

(=]

(=]

0.1 0.2
Voltage [V]

Fig. 1 I-V f#PE

1) AHFES, Anmar H. Shukor, JEEF— B : 1 & B.22,
63, 7(2020) pp348-351

ym i FnAl, EE B, WHIFRK: HZE, 46, 5
(2003)pp457-461
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Extraction of antibacterial regulators of Shirasu thin film
and elucidation of antibacterial mechanisms

OYuka Yasuda!, Daisuke Noguchi'*, Michiko Kurihara? and Chieko Kondo?

"National Institute of Technology, Miyakonojo College, *Takachiho Shirasu

1. [ZC®IZ

Fox OFFTRETIE. AIUMIZIES SHTH T A%
FOBE U CESL L= S oo T8RS IC B+ A9 %
{ToTWB, ARIFETIE, v T AEROBEEEED 1 S
ELTHIEMEICAE B Lic, BUEE Clohii Rk ol
R & 2T AEBED R ER AR & B ME O TR
WCHEB LTy 7 AEBEOREEZH S M Lz V—F
T, PLEMEZRT A D= X NI STy, £
ZC, HEERHEICEET DB RMGIZL DA AR
b OFEREE D Z OfEAE I & 0 ISMEEESE & 4B 2
FTZETHEMNERTEETALENT, FIAL Ty F
VI Tae A ERWT Y T ARV A AR R R
SHEOHEMEICK T HHREA ST H LT,
¥ T AR OGUEMERIER - ORFEEITS 2 & 2 Bl
L7,

2. REBRAZX

T AFEROERIZIE, ®EERP) v 7R ha X
Ry B v AR (RIFRESD U ) M L,
=y MY T ABEREIR (¢ 3inch Xbt) ( ANy Z H
AN Ar (4n) T A& VY, BIERFOZM:1Z RF Power :
100w, Ar HAFES : 2. 0Pa & FE—5EI238E L 300nm
DR ZFFOV T NVEAER LT, F7-, HE Lo
ROFBEIE, AEZICHERREICH LT R I =y F
VITREARTHDL T T AVUE @ ARy 2 Y T
RF Power:100w, Ar & AEF1:1.0Pa) 4T\ edE K e %
FRAEIRDLHZ ETHRAEER L, BREOFMIZEZE
#t (KLA-Tencor 1, D-100) %, B&R DM S IENEE
(B ZRUEFT, U-4000) 12 & 2@ RME 2 v, Bt
EaBRIZIE, JIS Z 2801 THLEEM L&A —HrE R
Fik - Bl R P 2SR L L, ML Lo A4 Y
IV ORERTIEE vz,

OATHEEAN BAREBEZEZER

*E-mail: noguchi@miyakonojo.kosen-ac.jp

3. HRBIUEER

Ty F U RO R DY T @ 500~600nm FH
BUZ BT 5 EmEORER KA Fig. 1I1TR-T, =vF
U7 R L TWRWY L (M (a)) Ik =y F
YT EMA T T () ()iE, EbobiE
WEMETLTWD Z &5 h %, 500~600nm FEIKIZ
BT DFB W OWIIEEFERBICHRK T H Z RN
NTWLZEMD, Ty TF U TIZE o TA ABREN
ERENTZZEREBEXLND, T2, BF D (b) Ik~
@ DFHNEY REWVWFERFEOK T Z T/, =y
F o RO & K AR E LN LB 2
YRR

100

(a) Control
88 [ ———(b) 0.5hour
———(c) 4.0hour

Transmittance[%o]

s00 520 s40 560 580 500
Wavelength[nm]
Characteristic of transmittance

Fig. 1. 500~600nm fEIKIZH5 1T B = v F o 7RI &
%% D248k (a)Control (b)0.5hours (c)4.0hours

4. HEER

VI RAEEY, RIA vy F e R EANWS
L TNAABREERRIEDLENTE, 220
FEHEIT v F o IHBICERIND,

Z & X &

1) KRIFGEE - &k S8 TR 2 3im SCE (2017).
2) JIS Z 2801 (2012).

- 2P34S -



2P35

OABHEEAN BAREEZERER

2021 FHAREDEZEZE

RPMEER

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

AT/ BEOEAMERICET 525 FRHFRM
OBFFS it L, fRAS MY, ZH Fk &

L L A R A

Molecular Dynamics Analysis of Shearing Behavior in Nano-Scale Thin-Film

OAyase Nomura! , Naoki Matamoto® and Kazuhiro Tada"

! National Institute of Technology, Toyama College

1. [FLC®IZ

A T OO E 2L LT, 7/ A7r—LTHR
B— VBB LTI T I A TV v MERNIELS AR
TWa. L, /47U v MaBWTidE—v
R DAL D IFOAE PO SRR, FERIRFIC 31T 5
HHERBE-E — L R OBEEAEME 2 SN Y 4 XD
AT PR 5 PR E N R OBIMRZEIED T/ b
FA R D—HBIZHOW TR 2 FRIAE L < 2o
Tn5.
FxlxonExz<, 7/ b IARe U—HRIIET D
FEWER 720 RIERS, R OVRBLRITEIR 5 R BRI
M T, SFEIAFEEHNTT ) A r— L OB EH
2 HMUZERE LI BB O AWE T 217 -
T& 7.

ARFIETIE, AR OREOER T 7 32 A, L
FHFES 72 & O AWEHD, ARSI RIE T
BIZOWTRS LV TEEEITo T2,

2. FE&EH

FigliZval—ya T VOMEREZ/RT. 2
e BN MR & BeAiAZx, TR & EE, bk
TIFEAR % X Hih 7 AN D72 RO AW )5 Ai & b
MERPZ T D e £, TT7RADNHE —
VAR PInm], 7 7 R A DO E Ro[nm], AHEMEIOE
B DP 72 E AL S, FAWERMOBE N AN
IEINZED X H 12> T 2O EFH~. FEHT
LHEMENL, RUZF L (PE), RU AKX 7 ULVER
AFIL(PMMA), KU ZAF L (PS)E LT~ £7=, HT
%Y 7 M2 LAMMPS &V, BRIEE & TR
ERIFIZ = VOIS FFOMIK S L, A
MEFOIR T 300[K] T—E & Lz,

*E-mail: tada@nc-toyama.ac.jp

—_ L4 UHARRRRRR SRR
E | SHEs : ]
= | S d AR Vo 2R
@ FOTTEEEEES i =
1 COCGECOC g OO s
T i «
£ AR B
) - OO O HR{R% seie]
— v ~
E |eee e i
< | B8 SRR it
ke e iriziniel
5.62[nm] !

Y " Ve
z L
® X
Fig.1. Schematic diagram of friction system for
Polyethylene.

3. MRMTHRER

Fig.2 2 BEM B O BB DP 23 10, FEWRD /& — 2
JEH P A% 5.632[nm]D L&D AW ST -BRIEREE R
T BEOMEMEL TRENKELARDIZ N THEAWE
NIMEL IR DZEN otz F-, AR LD Sl beilks
119&, PMMA & PS IZB B LZ L7 E%E > TODA, PE
IO EHT IR TR AW I AMENZED o7
UL, PS IXEH EOESTTHY, BHEMEINTO
IS TR INTNZENFHF IS A DB T
7-.

$4T 0.992[nm]

0.60

ePMMA aPS =PE

050 ?

040

Stress [GPs]
o
&

020 |

010 | =

Film thickness[nm]

Fig.2. Shear stress-film thickness characteristics
(DP=10, P=5.632[nm])
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Construction of a novel imaging platform for electric fields in artificial cell membranes

(OHironori Kageyamal’3 , Daiki Ando*>?, Madoka Sato"?®, Maki Komiya3 , Teng Ma*,
Kensaku Kanomata®, Fumihiko Hirose’, Ayumi Hirano-Iwata®*,

!Graduate School of Biomedical Engineering, Tohoku Univ., *Graduate School of Engineering, Tohoku Univ.,
RIEC, Tohoku Univ., *“WPI-AIMR, Tohoku Univ., 3 Graduate School of Science and Engineering, Yamagata Univ.

1. ﬁ?%% . s W 12 11
B (a), L (
5 -~ 115 c)
Sore 0 I K ERERT 5 2T ORI X Ty - .
T%bﬂf% 0. AR A I TWL D ES LR \ '1'“ _ o 9
0.95 0

BITAEMEEORBREZH O FEL2PEOOLESTH

=
=

F435 / FSOU)
g

5oﬁ&iimm®ﬁ@ﬁ%mﬁbtklﬁ@ﬁ%ﬁ . E o’

TETERT % Bl e BISE Lo LA B 7B /32 TR ¢ . mri
B R IS & 3T 5 720 0 A THIBIE S 5 > | w B

R R C ARG TR S ENE T Lo P N Y A Y e —
DEECIA T, BIHATRITAICEEZHNTE 5 I EEES [mV]
BEREME L, B a@éz}w‘_ U{z‘zﬁ P Na'F % Fig. 2. R e o W B AR AR A7

Fv (Nav. 1.5) OFEHEASBOFATELEIC £ > TER S A (a: TEEAIH100 mV, b: BEAERL-100 mV, o S

5\_&”&/%551/71[1]0 LAl Z@ﬁ%ﬁ%aﬁ%j‘é)‘
fi@ﬁ#ﬂﬂfzﬁﬁb AI'fEHEILH%EPO) ﬁ%j*ﬁ'ﬂﬁj—é L/\ Flg 1@J: jfiﬂt%ﬁ,%?fﬁ%ﬂtgﬁbf;o fcii)\ (EJ

ROORPARERELEOT, = SHETS. - BRIFICIE IR A A — 3 2] R,
2 Fik 3. #R
T7EyT A A (RS 12 bum) WML (61 g i Rodrt AR B bic, 0B

80°150 m) EFHRL L L DAL D I TL BB LUSI0: ey ) anppps 2 T BATHAEMIC S CH R
R AR LT SIVESSIRE LOPIRULIEAL g pig-aNEPPS FIIIBEC AT L CRIICHIA S,

EE BB -CIRREEN., BB 2R+ 5 &

BT = PHBNTND, ZOGEFREZEA L AT 5
T LE— s W:ﬂsﬁﬁ?
(: di-4-ANEPPS

EORER AT 5 & IR IR 23—
LT (Fig. 2), T OEesi i bl 3B @ BN Ikt
L CEMAIICZL L, Di—4-ANEPPS oD 650 B H 2
Ko THEEBBMAFHECTE 5 Z AR ENT, KNl
T, ATMfaR s LC, B TEREZHIN L
BROAEFIZOWNT bigim L7,

Fig. 1. A TAMBEOR A A — 0 7% x "
1) T.Ma,etal., Chem. Lett., 50, 418 (2021).
2) V.Montana, et al., Biochem., 28, 4536-4539 (1989).

*E-mail: hironori.kageyama.pl@dc.tohoku.ac.jp
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Effect of non-equilibrium space on initial aggregation of amyloid
at lipid membrane interface

OAkane lida* and Hideki Nabika®

!Graduate School of Science and Engineering, Yamagata University, 2Faculty of Science, Yamagata University

T A ~—f5 (AD) 1Z7 a1 KB (AB) HEH
B OREEEIC X0 RN E TS A REBETH D
D, T O TBEREIIRIEI 725 3%\, B AEH
Wz 7= 98B E LT, MlllaRm cishi+ s M
WHBEIZE 24 - PR U, FEPlZe M 2 HeRE L C
WD ZERFEITBND, BEKICEK DR AR O
fHih - PERDNEHEZRIET 2 — 5, EBEDMREMEIC
FVEELZMEITLIZ EbRESNTBY, ZhbD
RS DR OERIIRFEN AR TH D, L LEE
WTIX, RN ERENICR D, Yy —LEEZHW
TR - PER O 22 W AR IC TR THOI T E
Tro T2, AB OF Y I —fRENR L BVl E
MTHAHZLEIRENTEY, fMialkE iz T 5
DEHEREMAN AN/ ND, &2 TR TIE, BHE
i > AR EEEE 2B OB )N AT HE 2R IR AT B i S R R
ZAMBEICHEEL Y, BB HCR D5 TR 572
SNCHIMIOBHER B 2R 2 2 L 2 HIY & LTz,

TARNE =LA 7 ZREZR T2 HNTHE
AR B R AL L, 13 U DI MR _EIC DOPC —
EEARE L 72, 2 DO% AB Z IR L T5nMIZFRELL |
AT PHSE R TR E ., FEEHEBRGR Tk AR OffE4E -
PRkl LT, AR IR SORBIMEE I TR L
D AB B TBlE 1T o7,

IXUDIT, AP HA T OENIRE ZFFE T 272012,
18 2 OO S D TR DR 2 BB U7, HLER
TIRBERE F 72 13 HOGR A K 0 SO AR L,
wEIRU ETCIE &b EN s RN R I Nz, 2
DOFERMN S 15T D AR D IEHRIE 2 F5E L, H6R
ENMAE D HERNL HEKRETO AR OO TEE
{fbZTREL Li-, & Z TWIC, VHiEASH R & B
FRICT, AB IR 0.5 BEfT4 & 5 e OB 265K
OAREL % el U7z, EHrPASR Tk, 0.5 FERIZ I T

*E-mail:  nabika@sci.kj.yamagata-u.ac.jp

B rumn
EFEERE

*P=0.05

*

[

Oligomer size (monomer)

- =

monomer T

Fig. 1. “PlsPASIRI L OB BORIZI 1T % SRFHI
OHERI LUONEARLLE (more) Otk FREYE(R
T P=0.05, “FHr PSR O n=43, JEFHEBR RO n=56.

TWRAEDEIT L7223, T OBEENEITT DI 5
RFfEI T2 & CICHBEROWAE RN B Lz, Tk, AB
DR A X 2RI E QRN X0 | SE ©
DEET T LR BB ZRR» DFETE 0
DIZEEZ LD, —HIFERRHR T, 1XLDK
HENET L, ZTOBEAENEIT L CH HEEEROWE
BB U 72, ZAuE, WO - PRI LY
WIRIBENMER SN TV AT, ARG TO Ap O£
B HENEIE P O HBERPHE I N L EZ BN
Do Fiz, FHEPASR & IEFREBR R & i35 & |
0.5 FFI I IITBE BT R0y > 7208, 5 BRI I 13T
PASH R O BB RN ) LI B R O N &R E o
FV Fw—3 L7 (Fig. 1), L EDO#EENS,
B CR Tl AR DS B A fERF LR 2 (25 2
ZEMHBMNERY | PEAGCR TCITIWE - L D
VOO E R RE A~ FEFAA BR R CIR IRl E HIR A
~ENORT HHENERE SN D,

X M

1) A. lida et al., J. Phys. Chem. Lett., 12, 4453-4460
(2021).
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T, RENRTHBELEI,


https://zoom.us/j/97359202543?pwd=bmJEdWlYMFhlT05Pc0lWTGtOVlE5dz09

202N FARKRAREFRFMAR
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Help desk

[2Z-0800] Help desk

Thu. Nov 4, 2021 8:00 AM - 2:30 PM Room Z (Zoom)

[+] Help desk
8:00 AM - 2:30 PM



202N FARKRAREFRFMARR

8:00 AM - 2:30 PM (Thu. Nov 4, 2021 8:00 AM - 2:30 PM Room 7)

[+] Help desk

11A4H 14:30~17:30(c(F ZOOMZE (CREHFEL TVE T,
FCOFECHEBLL TV

ZOOMA® Gather TownDIRIETCARBAL EMNHN



202N FARKRAREFRFMAR
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Help desk

[2Z-1430] Help desk

Thu. Nov 4, 2021 2:30 PM - 5:30 PM Room Z (Zoom)

[+] Help desk
2:30 PM - 5:30 PM



202N FARKRAREFRFMARR

2:30 PM - 5:30 PM (Thu. Nov 4, 2021 2:30 PM - 5:30 PM Room Z)

[+] Help desk

11H5H 12:30~15:30(2% ZOOMZE [CRENFEL TVE T, ZOOMY GatherTownDIRIETARBALGRNHN
(FBHEECRAVERIFET,



