Fri. Nov 5, 2021

Room C

Surface Science(SS2) Chemical Property

[3Ca01-12] SS2

ERMRe BH(EARZAEEED FRIZMER). R SE
(KIRKZ)

9:00 AM - 12:00 PM Room C (Takamatsu)

[3Ca01] Investigation on the mechanism of LiOH
hydration using near infrared spectroscopy
*masato takeuchi', Ryo Kurosawa?, Junichi Ryuz,
Masaya Matsuoka' (1. Osaka Prefecture University,
2. Chiba University)
9:00 AM - 9:15 AM

[3Ca02] Nuclear spin conversion of polyatomic
molecules isolated in rare-gas condensed layers
*Hiroyuki Kawabe', Ichiro Arakawa’, Koichiro
Yamakawa® (1. Department of Physics, Gakushuin
University, 2. Japan Atomic Energy Agency)
9:15 AM - 9:30 AM

[3Ca03] Theoretical model of hydrogen absorption via
adsorption using 2-step reaction kinetics
*Taro Yakabe', Gaku Imamura’, Genki Yoshikawa',
Naoya Miyauchi1, Masahiro Kitajima1, Akiko N
Itakura' (1. National Institute for Materials
Science)
9:30 AM - 9:45 AM

[3Ca04] Velocity dependence of spin polarization of
spin-polarized atomic hydrogen beam
*Hiroki Nakatsu', Kouta Shimazaki', Yuki Nagayaq,
Hirokazu Ueta®, Shohei Ogura®, Katsuyuki Fukutani'-
(1. 1S Univ. of Tokyo, 2. JAEA-ASRC, 3. Tokyo Denki
Univ.)
9:45 AM - 10:00 AM

[3Ca05] Development of low energy H* ion gun toward
evaluation of H* permeability of graphene
*tomoo terasawa'?, Katsuyuki Fukutani'?, Satoshi
Yasuda', Hidehito Asaoka' (1. ASRC, JAEA, 2. IS,
The University of Tokyo)
10:00 AM - 10:15 AM

[Z D] Break time
10:15 AM - 10:30 AM

[3Ca07] Surface chemistry of carbon dioxide on copper
model catalysts studied by ambient-pressure
X-ray photoelectron spectroscopy

*takanori koitaya'?, Susumu Yamamoto®*, lwao
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Matsuda®, Jun Yoshinobu® (1. Institute for
Molecular Science, National Institutes of Natural
Sciences, 2. JST PRESTO, 3. The Institute for Solid
State Physics (ISSP), The University of Tokyo, 4.
International Center for Synchrotron Radiation
Innovation Smart (SRIS), Tohoku University)
10:30 AM - 11:00 AM
[3Ca09] Unstable intermediate of methanol synthesis
by CO, hydrogenation on Cu(111) surface
*Ryusei Kojima', Yasutaka Sawaki’, Kotaro
Takeyasu1, Takahiro Kondo', Tadahiro Fujitaniz, Junji
Nakamura' (1. University of Tsukuba, 2. National
Institute of Advanced Industrial Science and
Technology)
11:00 AM - 11:15 AM
[3Ca10S] Formic acid synthesis by CO, hydrogenation
using Pd nanocatalyst modified with GaO,
*Hiroto Hata', Kohsuke Mori"2, Hiromi Yamashita
"2 (1. Graduate School of Engineering, Osaka
University, 2. Elements Strategy Initiative for
Catalysts and Batteries, Kyoto University)
11:15 AM - 11:30 AM
[3Ca11S] Role of missing-linker sites in Zr-MOF for
photocatalytic hydrogen peroxide production
*Yoshifumi Kondo', Yasutaka Kuwahara'??3,
Kohsuke Mori'?, Hiromi Yamashita'? (1. Graduate
School of Engineering, Osaka University, 2.
Elements Strategy Initiative for Catalysts and
Batteries, Kyoto University, 3. JST PRESTO)
11:30 AM - 11:45 AM
[3Ca12S] Nitrous oxide reduction at tin-modified
platinum-palladium single crystalline
electrodes
*JINHANG ZHENG', MASARU KATO"?, ICHIZO
YAGI"? (1. Graduate School of Environmental
Science, Hokkaido University, 2. Faculty of
Environmental Earth Science, Hokkaido University)

11:45 AM - 12:00 PM

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

[3Da01-12] ASS

Chair:Naoka Nagamura(National Institute for Materials
Science), Daisuke Fujita(National Institute for Materials
Science)

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




[3Da01] Atomic structure and Chemical State in Active

Dopant Sites of Si-Dopant in GaN

*Yoshiyuki Yamashita'?, Jingmin Tang'? (1.
National Institute for Materials Science, 2. Graduate
School of Engineering, Kyushu University)

9:00 AM - 9:15 AM

[3Da02] Thorough search analysis of extended x-ray

absorption fine structure data for complex
molecules and nanomaterials applications
*Daiki Kido", Yohei Uemura?, Yuki Wakisaka®, Hiroko
Ariga—Miwa3, Satoru Takakusagiq, Kiyotaka Asakura’

(1. Hokkaido University, 2. Institute for Molecular
Science, 3. The University of Electro-
Communications)

9:15 AM - 9:45 AM

[3Da04] Studies on energy-resolved distribution of

electron trap as a macroscopic surface-
structural analysis

*Bunsho Ohtani’, Takashima Mai' (1. Hokkaido
University)

9:45 AM - 10:00 AM

[3Da05] Development of electrochemical ATR

ultraviolet-visible spectroscopy and its
application to ionic liquid/organic
semiconductor interfances

*ichiro tanabe’, Iroha Imoto’, Daijiro Okaue", Masaya
Imai', Shohei Kumagai?, Masato Mitani?, Toshihiro
Okamoto?, Jun Takeyaz, Ken-ichi Fukui'® (1. Osaka
University, 2. The University of Tokyo, 3. Institute
for Molecular Science)

10:00 AM - 10:15 AM

[ZF D] Break time

10:15 AM - 10:30 AM

[3Da07S] SEM application of the graphene-oxide-

semiconductor type planar electron source
*Yukino Kameda'?, Katsuhisa Murakami?, Masayoshi
Nagaoz, Hidenori Mimura’, Yoichiro Neo' (1.
Research Institute of Electronics Shizuoka
University, 2. National Institute of Advanced
Industrial Science and Technology)

10:30 AM - 10:45 AM

[3Da08S] Probing charge accumulation in OFETs during

operation by electric-field induced sum-
frequency generation spectroscopy
*Naoya Ohashi’, Yuya Tanaka'"?, Hisao Ishii"%3,

Takayuki Miyamae'® (1. Graduate school of
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Science and Engineering, Chiba University, 2.
Center for Frontier Science, Chiba University, 3.
Molecular Chirality Research Center, Chiba
University)
10:45 AM - 11:00 AM
[3Da09R] Atomic force microscopy study of anatase
TiO,(001)-(1x4) surface adsorved water
molecule
*Daiki Katsube', Yuji Kunisada?, Masayuki Abe® (1.
Department of Electrical, Electronics and
Information Engineering, Nagaoka University of
Technology, 2. Graduate School of Engineering,
Hokkaido University, 3. Graduate School of
Engineering Science, Osaka University)
11:00 AM - 11:15 AM
[3Da10] Definition of nano-scale contact by Moiré
corrugation of twisted bilayer graphene and
its effect on nano-scale friction
*Kanae Hirao', Naruo Sasaki' (1. Graduate School of
Informatics and Engineering, The University of
Electro-communications)
11:15 AM - 11:30 AM
[3Da11] Effect of probe’ s mass on dynamic spring
constant of AFM force sensor
*Wataru Kurahashi', Yoshiaki Sugimoto’ (1.
Graduate School of Frontier Sciences, The University
of Tokyo)
11:30 AM - 11:45 AM
[3Da12] Development of home-built UHV LT STM
combined with an optical fiber
*Yuji Nonaka', Toyo Kazu Yamada' (1. Graduate
School of Engineering, Chiba University)
11:45 AM - 12:00 PM

Soft matter/Biomaterial(SO/BI)

[3Ea02-11] SO/BI

Chair:Matsumoto Takuya(Osaka Univ.), Ayumi Hirano(Tohoku
Univ.)

9:15 AM - 12:00 PM Room E (Naoshima)

[3Ea02] Interfacial structure and size distribution of
nanobubbles
*michio niwano', Kazuki Iwata', Teng Ma?, Taisuke
Tadaki®, Ayumi Hirano-lwata®> (1. Tohoku Fukushi
University, 2. AIMR, Tohoku University, 3. RIEC,
Tohoku University)



9:15 AM - 9:30 AM

[3Ea03] Introduction of lateral voltage as a new input

[3Ea04] Development of nano-endoscopy for visualizing

for artificial lipid bilayer systems

*Takaya Watanabe'?, Madoka Sato'?, Maki Komiyaz,
Kensaku Kanomata®, Teng Ma®, Daisuke Tadaki?,
Fumihiko Hirose*, Ayumi Hirano™?3 (1. Graduate
School of Biomedical Engineering, Tohoku University,
2. Research Institute of Electrical Communication,
Tohoku University, 3. Advanced Institute for
Material Research, Tohoku University, 4. Graduate
School of Science and Engineering, Yamagata
University)

9:30 AM - 9:45 AM

inside of living cells

*Keisuke Miyazawa'?, Takeshi Fukuma'? (1.
Kanazawa University, 2. WPI-NanoLSI)

9:45 AM - 10:15 AM

[ZDfth] Break time

10:15 AM - 10:30 AM

[3Ea07S] In Situ Observation of Lipid Bilayer

Construction and Cytochrome ¢ Binding on
Cytochrome c Oxidase Modified Electrode
*Ryoya Sano', Narumi Yoshida', Masaru Kato'?,
Ichizo Yagi'? (1. Graduate School of
Environmental Science, Hokkaido University, 2.
Faculty of Environmental Earth Science, Hokkaido
University)

10:30 AM - 10:45 AM

[3Ea08S] Free-standing covalent organic framework

films prepared via alternating deposition:
structural analysis and CO, separation
performances

*Masaki Kato', Takashi Yanase?, Taro Nagahama3,
Toshihiro Shimada® (1. Graduate School of
Chemical Sciences and Engineering, Hokkaido
University, 2. Faculty of Science, Toho University,
3. Faculty of Engineering, Hokkaido University)
10:45 AM - 11:00 AM

[3Ea09] Research on Polymer Nanomechanics Using

Atomic Force Microscopy

*ken nakajima'? (1. Tokyo Institute of Technology,
2. The University of Tokyo)

11:00 AM - 11:30 AM

[3Ea11] The molecular mechanism of amyloid

aggregation at lipid membrane interface under
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a non-equilibrium open system

*akane iida’, Hideki Nabika® (1. Graduate School of
Science and Engineering, Yamagata University, 2.
Faculty of Science, Yamagata University)

11:30 AM - 12:00 PM

Division

[3Ba01-12] XR/Av AUV O HELVTSIYFOER
= TR/Rw S - FSIYTUIDH
<F/BEDHR

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

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

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

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

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

[ZF D fitl] Break time
11:00 AM - 11:15 AM

[3Ba10] Low temperature growth of LiCoO, thin films
by ion beam assisted deposition
*lwao Kawayama', Kazuki Ohta’', Riki Kataoka?,
Yasushi Maeda?, Toshiya Doi' (1. Graduate School of

Energy Science, Kyoto University, 2. National



Institute of Advanced Industrial Science and
Technology)
11:15 AM - 11:30 AM
[3Ba11S] Time resolved optical emission spectroscopy
of HiPIHCS discharge
*kata mori', Nikolay Britun?, Ming Yang', tetsuhide
shimizu’ (1. Graduate School of Systems Design,
Tokyo Metropolitan University, 2. Center for Low-
temperature Plasma Sciences, Nagoya University)
11:30 AM - 11:45 AM
[3Ba12S] Fabrication and structural control of HfN
Spindt-type emitters using triode reactive
HPPMS
*Makoto Ozawa', Md. Suruz Mian', Takeo Nakano",
Hiromasa Murakata?, Katsuhisa Murakami?,
Masayoshi Nagao2 (1. Seikei University, 2. National
Institute of Advanced Industrial Science and
Technology)
11:45 AM - 12:00 PM

Symposium

[3Aa01-11] Symposium
Chair:Hirokazu Fukidome(Tohoku University)
9:00 AM - 12:00 PM Room A (Udon)

[3Aa01] Explanation of aim
*Hirokazu Fukidome' (1. RIEC, Tohoku University)
9:00 AM - 9:15 AM

[3Aa02] HEMTs for millimeter- and terahertz-wave
wireless communications, and its applications
in Beyond 5G
*|ssei Watanabe' (1. National Institute of
Information and Communications Technology)
9:15 AM - 9:45 AM

[3Aa04] Development trend of GaN-HEMT for post-5G
application
*Yasunori Tateno’ (1. Sumitomo Electric Industries,
Ltd.)
9:45 AM - 10:15 AM

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

[3Aa07] Resonant-tunneling-diode terahertz sources
and applications
*Masahiro Asada’, Safumi Suzuki® (1. Tokyo

Institute of Technology, Institute of Innovative
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Research, 2. Tokyo Institute of Technology, Dept.
Electrical &Electronic Eng.)
10:30 AM - 11:00 AM

[3Aa09] Terahertz functional devices using
semiconductor two-dimensional plasmons and
their applications to the next-gen beyond 5G
wireless communications
*Taiichi Otsuji' (1. Tohoku University)
11:00 AM - 11:30 AM

[3Aa11] Beyond 5G R&D Strategy of Japan for the next
generation platform
*Yasushi Furukawa' (1. echnology Policy Division,
Global Strategy Bureau,Ministry of Internal Affairs
and Communications(MIC), Government of Japan)

11:30 AM - 12:00 PM

Luncheon Seminar

[3FI01] Lunch-on-Seminor
Chair:(Tokyo Institute of Technology)
12:15 PM - 1:15 PM Room F (Marugame)

[3FI01] English
*Hironori Sahara' (1. Tokyo Metropolitan
University)
12:15PM - 1:15 PM

Poster (core time)

[3P01-27] Poster

BE

13:30-14:30 —/BE (EIX)
14:30-15:30 LEMSH (RX)
1:30 PM - 3:30 PM P &5 (P &15)

[3P01] Potential barrier for oxidation of HfSi,/Si(111)
surface studied with super sonic O, molecular
beam
*takuhiro kakiuchi®, Akira Shiraishi®, Ryotaro Yamane',
Takahiro Yano', Yasutaka Tsuda?, Akitaka Yoshigoe?

(1. Faculty of Science, Ehime University, 2. Japan
Atomic Energy Agency)

[3P02] Analysis of the formation process of gold
nanoparticlesby the electric current application
in electrolyte solution
*Shinichiro Ozawa', Moe Hokugo', Naoto Kudo',

Hisashi Miyazaki', Yoichi Okamoto' (1. Department



of Materials Science and Engineering, National
Defense Academy)

[3P03] Challenge of CO oxidation induced by hot
carrier on Pd/Si/SiO, MOS structure
*Haobang Yang1, Mio Nishida', Aydar Irmikimov', Ken
Hattori' (1. Nara institute of science and
technology)

[3P04] Interaction analysis of amino acids on defects
of the pyrite surface by atomic force
microscopy
*Kaito Katayama1, Daisuke Ishikawa', Masahiko Hara"

(1. School of Material and Chemical Technology,
Tokyo Institute of Technology)

[3P0O5] Effect of YDC nanoparticles loading for
photocatalytic activity on CeO,

*Mayu Kondo", Nobuo Saito’ (1. Graduate School of
Engineering, Nagaoka University of Technology)

[3P06] Photocatalytic acetaldehyde degradation on
CeO, nanoparticles synthesized by crystallized
glass method
*Miki Machida®, Nobuo Saito’, Atsumi Nitta®? (1.
Graduate School of Engineering, Nagaoka University
of Technology, 2. Department of Environmental
Materials Engineering, National Institute of
Technology, Niihama College)

[3P07] Photocatalytic water splitting on Sm*>* doped
CeO, with heterogeneous doping structure
*Remi Ishizuka', Nobuo Saito' (1. Graduate School of
Engineering, Nagaoka University of Technology)

[3P08] Photocatalytic acetaldehyde decomposition on
SrTiO, nanoparticles synthesized by crystallized
glass method
*Takato Ishikawa', Nobuo Saito’, Atsumi Nitta? (1.
Graduate School of Engineering, Nagaoka University
of Technology, 2. Department of Environmental
Materials Engineering, National Institute of
Technology, Niihama College)

[3P09S] Redox reaction of a single Ferrocene derivative
observed by electrochemical scanning tunneling
microscope
*Yuzu Kobayashi'?, Misun Hong1, Raymond Wong1,
Yasuyuki Yokota'?, Jun Takeya?, Yousoo Kim" (1.
RIKEN, 2. Department of Advanced Materials Science,
School of Frontier Sciences, The University of
Tokyo,, 3. JST PRESTO)

[3P10] Field emission from carbon nanofilament grown

©-
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on carbon fiber paper by thermal CVD

*Ramu nakano', tomomi yoshimoto1, tatsuo iwata?,
mikka nishitani-gamo® (1. Toyo University, 2. Mie
University)

[3P11] Measurements of Mn valence in BaTiO; by using
Secondary lon Mass Spectrometry
*Shigeki Yoshida', Hisato Yabuta' (1. CANON INC.)

[3P12] Machine learning based determination of crystal
orientation in field ion micrograph
*Mizuki Yamada', Tadasuke Okazawa', Shigekazu
Nagai1, Koichi Hata' (1. Graduate School of
Engineering, Mie University)

[3P13S] Surface structure analysis of black

phosphorusby photoelectron holography
*Hiroto Tomita', Kenta Kuroda®, Yusuke Hashimoto',
Masaki Tanaka', Soichiro takeuchi’, Shunjo Kogaq,
Zexu Sun’, Hiroaki Tanaka?, Takeshi Kondo?, Takanari
Takahashi®, Takao Sasagawa®, Tomohiro Matsushita’

(1. Nara Institute of Science and Technology, 2.
Institute for Solid State Physics, 3. Laboratory for
Materials and Structures Tokyo Institute of
Technology)

[3P14] In situ X-ray diffraction study on structural
changes of neutron-irradiated highly oriented
pyrolytic graphite under high-temperature
compression and decompression
*Wataru Nakamura', Syusaku Nakamura', Syunjiro
Fujii’, Shin-ichi Honda', Masahito Niibe', Michitaka
Terasawa’, Yuji Higoz, Keisuke Niwase?, Yohei Sato*

(1. Univ. of Hyogo, 2. Japan Synchrotron Radiation
Research Institute, 3. Hyogo Univ. of Teacher
Education, 4. IMRAM, Tohoku Univ.)

[3P15] Intensification of the electric field of high
repetition terahertz excitation pulses for time-
resolved STM
*Naoki Umeda’, Yusuke Arashida’, Masashi Ishikawa”,
Akira Haranaka', Hiroyuki Mogi’, Shouji Yoshida',
Osamu Takeuchi’, Hidemi Shigekawa1 (1. University
of Tsukuba, Department of Mathematical and Physical
Sciences )

[3P16] Changes in electron-stimulated desorption
yields from KBr surface via two types of
defects
*yuuko fukazawa', Yasufumi Susuki’ (1. Division of
Math, Sciences, and Information Technology in

Education, Osaka-Kyoiku University)



[3P175] Local structure analysis of Sr,IrO, around
oxygen using photoelectron holography
*Sota Kawamura', Rie Horie?, Kazumasa Horigane?,
Yusuke Hashimoto', Masaki Tanaka', Soichiro
Takeuchi’, Hiroto Tomita', Hiroshi Daimon®, Jun
Akimitsu?, Tomohiro Matsushita' (1. Nara Institute
of Science and Technology (NAIST), 2. Okayama
University Research Institute for Interdisciplinary
science, 3. Toyota Physical and Chemical Research
Institute)

[3P18] Multi-atom resonance effect in X-ray

fluorescence spectroscopy for solid surface
*Yuji Baba', Iwao Shimoyama' (1. Japan Atomic
Energy Agency)

[3P19S] Transition of tribological characteristics of
sumanene self-assembled monolayer by AFM tip
indentation
*Reona Minowa", Rintaro Matsuyama®, Hidehiro
Sakurai®, Naruo Sasaki' (1. Graduate School of
Informatics and Engineering, The University of
Electro-Communications, 2. Graduate School of
Engineering, Osaka University)

[3P20] Measurement of electromagnetic field using

scanning electron microscope with gratings
*Ken Harada', Keiko Sihmada’, Yoshio Takahashi® (1.
RIKEN, 2. Hitachi, Ltd.)

[3P21] Dynamic operation of field ion microscopy
observation and Poschlenrieder-atom probe
mass analysis using ion deflector
*masahiro taniguchi’ (1. Kanazawa Institute of
Technology)

[3P22] Properties of Mg-CF, and Mg-O, direct current
reactive sputtering discharges
*Takayuki Takizawa', Eiji Kusano' (1. Kanazawa
Institute of Technology)

[3P23] Pumping performance and synchrotron
radiation-stimulated desorption from Pd or
Pd/TiZrV coated copper tubes
*Xiuguang Jin', Takashi Uchiyama', Yasunori
Tanimoto', Tohru Honda' (1. High Energy Accelerator
Research Organization)

[3P24] Study of sensitivity factor of Bayard-Alpert
gauge with discrete electrode simulation model
*Shigemi Suginuma1 (1. National Institute of
Industrial Science and Technology )

[3P25] Characteristic of outgassing for 0.2 percent Be-

©-
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Cu

*kaoru wada', Junichiro Kamiyaz, Katsuya Kuramoti®
(1. TOKYO ELECTRONICS CO., LTD., 2. JAPAN

ATOMIC ENERGY AGENCY, 3. TOTAL SUPPORT

SYSTEMS CORPORATION)

[3P26S] Development of the hemispherical-cavity-type
cobalt electrocatalysts for water splitting and
its functional elucidation by operando XAFS
*Yusaku Araki', Masaaki Yoshida' (1. Yamaguchi
University Graduate School of Sciences and
Technology for Innovation)

[3P27S] Observation of carrier transfer in Pt
nanoparticle modified GaN-photocatalyst for
water splitting by in-situ ATR-SEIRAS
*Shu Ashimura', Masaaki Yoshida' (1. Graduate
School of Sciences and Technology for Innovation,
Yamaguchi University)
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Special lecture/Award ceremony/Closing session

[3Ap01-02] BRI - BEN - Ba

EER:LIE SSMEERRIEXRT). IRE BFMWIE - #MRfEiEE). 8
ARF(HARIEKXS)

3:30 PM - 6:00 PM Room A (Udon)

[3Ap01] Deep learning and physics
*Koji Hashimoto' (1. Department of physics, Kyoto
University)
3:30 PM - 4:15 PM



[3Ap02] Aiming for equilibrium state with equity: How
scientific society should be for future
*kaoru tamada’ (1. Kyushu University)
4:15 PM - 5:00 PM
[Znftt] RER
5:00 PM - 5:45 PM
[Z o] AR
5:45 PM - 6:00 PM

Poster (over time)

[3P-0900] Poster
9:00 AM - 12:00 PM P &5 (P &)

[/] Poster (overtime)

Help desk

[3Z-1230] Help desk
12:30 PM - 3:30 PM Room Z (Zoom)

[+] Help desk
12:30 PM - 3:30 PM
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Surface Science(SS2) Chemical Property

[3Ca01-12] SS2
B MRE SH(EARZATEE S FRIZMERRT). RE SBE(KRKXE)
Fri. Nov 5, 2021 9:00 AM - 12:00 PM Room C (Takamatsu)

[3Ca01]

[3Ca02]

[3Ca03]

[3Ca04]

[3Ca05]

[Z DAih]

[3Ca07]

[3Ca09]

Investigation on the mechanism of LiOH hydration using near infrared
Spectroscopy

*masato takeuchi', Ryo Kurosawa?, Junichi Ryu?, Masaya Matsuoka' (1. Osaka Prefecture
University, 2. Chiba University)

9:00 AM - 9:15 AM

Nuclear spin conversion of polyatomic molecules isolated in rare-gas
condensed layers

*Hiroyuki Kawabe', Ichiro Arakawa', Koichiro Yamakawa® (1. Department of Physics,
Gakushuin University, 2. Japan Atomic Energy Agency)

9:15 AM - 9:30 AM

Theoretical model of hydrogen absorption via adsorption using 2-step
reaction kinetics

*Taro Yakabe', Gaku Imamura’, Genki Yoshikawa', Naoya Miyauchi', Masahiro Kitajima",
Akiko N Itakura' (1. National Institute for Materials Science)

9:30 AM - 9:45 AM

Velocity dependence of spin polarization of spin-polarized atomic
hydrogen beam

*Hiroki Nakatsu®, Kouta Shimazaki', Yuki Nagaya', Hirokazu Ueta?, Shohei Ogura®, Katsuyuki
Fukutani'? (1. IS Univ. of Tokyo, 2. JAEA-ASRC, 3. Tokyo Denki Univ.)

9:45 AM - 10:00 AM

Development of low energy H' ion gun toward evaluation of H”
permeability of graphene

*tomoo terasawa'?, Katsuyuki Fukutani', Satoshi Yasuda', Hidehito Asaoka’ (1. ASRC,
JAEA, 2. 1IS, The University of Tokyo)

10:00 AM - 10:15 AM

Break time

10:15 AM - 10:30 AM

Surface chemistry of carbon dioxide on copper model catalysts studied
by ambient-pressure X-ray photoelectron spectroscopy

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

10:30 AM - 11:00 AM

Unstable intermediate of methanol synthesis by CO, hydrogenation on
Cu(111) surface

*Ryusei Kojima', Yasutaka Sawaki', Kotaro Takeyasu®, Takahiro Kondo', Tadahiro Fujitani?,
Junji Nakamura' (1. University of Tsukuba, 2. National Institute of Advanced Industrial
Science and Technology)

11:00 AM - 11:15 AM
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[3Ca10S] Formic acid synthesis by CO, hydrogenation using Pd nanocatalyst

modified with GaO,

*Hiroto Hata', Kohsuke Mori'?, Hiromi Yamashita "* (1. Graduate School of Engineering,
Osaka University, 2. Elements Strategy Initiative for Catalysts and Batteries, Kyoto
University)

11:15 AM - 11:30 AM

[3Ca11S] Role of missing-linker sites in Zr-MOF for photocatalytic hydrogen

peroxide production

*Yoshifumi Kondo', Yasutaka Kuwahara'?*?, Kohsuke Mori'?, Hiromi Yamashita'? (1.
Graduate School of Engineering, Osaka University, 2. Elements Strategy Initiative for
Catalysts and Batteries, Kyoto University, 3. JST PRESTO)

11:30 AM - 11:45 AM

[3Ca12S] Nitrous oxide reduction at tin-modified platinum-palladium single

crystalline electrodes

*JINHANG ZHENG', MASARU KATO"?, ICHIZO YAGI™* (1. Graduate School of Environmental
Science, Hokkaido University, 2. Faculty of Environmental Earth Science, Hokkaido
University)

11:45 AM - 12:00 PM
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Annual Meeting of the Japan Society of Vacuum and Surface Science 2021
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Investigation on the mechanism of LiOH hydration using Near infrared spectroscopy

OMasato Takeuchi', Ryo Kurosawa?, Junichi Ryu?, and Masaya Matsuoka'

!'0saka Prefecture University, Chiba University

1. [FC®IZ

Mg(OH), D ik & Y MgO DKFa & ZFIH L7z
(LB BR B AFZE SN TV 5, Mg(OH), 1349 370°C
TSN EITS 5 23, Mg(OH), (ZfE 4 @ Li{b&%
EHET D L BUKIEED 250~300°C & TIKIELT D
LD EFELITINE T, HRM B L ONERIN T EEE
FWT, Mg(OH), DRiAKF LT MgO D KFnfts s &L
QN Li L& ORMHRIZONTHE L TE R 39, &
PR CIE, IRV EEE W T, KERLY U L0
IKFRAEDE N FE S < HEEZ b, KFiE I DWW T
EBE LT,

2. KERIA

KAL) 57 A—KFn¥ (LIOH-H,0) 3 X OMEKY)
(LIOH) X, ZNENF 74T A7, Hafbpk L v
WA LTz, KFKkZEERVKEEY 70 AF, BT
@ LIOH % 150°CT 24 h 2/ 352 & CTH7=, T 0D
LiOH (JEk#) %= (FHXHEE 60%) TEE L. X
T HIWFED NIR A7 MVERE L7z, BIEIDIX,
WARANEIE I A X <A X L7z FT-NIR 436t EE#
(FT/IR-4700 A AS3E) % iz,

3. MRLEE

Fig. 1 |Z1%, LiIOH-H,0 3 XU LiOH @ NIR A~7 |
V%R T, (a) LIOH-H,O (as-received) Ti&, 7137 cm™ &
6970 con" (SN ML S Av, AT LIOH-H,O J& [#] 0
OH ", & 1 TAE S AKITIF R T E 5, (b) LiOH (as-received)
TiE, LiOH ®£MH® OH, HXUJEHMD OH IZ&5<
WU 22240 7340 em™ & 7171 e IZBLI S 4L72 D
WA, — KRS <IN (7137 em™ & 6970 cm™
D BB STz, ZORERIT. REAE ORIELZFAE L
TZEBZETH, 10~20%D— KFWRIREALTND Z &
ZRIBLTCW5D, Z D LiOH (as-received)% 150°C THL

OATHEEAN BAREBEZEZER

*E-mail: masato-t@chem.osakafu-u.ac.jp

B SETRE O 2T B L) T, — Kz &<
WA U K2 353 < RN 0 A 03B S vz,
INHOMREIZE-SE | LIOH (EEXY) M/KFn4 5
FED NIR A7 MVERIE L, & OKFEHELEZLZ L
=& Z A, LiIOH B ® OH OKFAE “WREJSIZHE D
DIZxF L, i OH O KFNT RS TIIigHr ¢ & 72
Mol TIDHOFEMICONTHRET S,

6970

| 0.3
7137
V_/_”—,J (@)
/)

7171

Absorbance unit

7340

(b)

(©

T T T T T T T T T T T T T
7500 7400 7300 7200 7100 7000 6900 6800
Wavenumber / cm?

Fig. 1 NIR spectra of (a) LiOH-H,O (as-received), (b)
LiOH (as-received), and (c¢) LiOH after drying at
150 °C for 24 h.

X M

1) H. Ishitobi, K. Uruma, M. Takeuchi, J. Ryu, Y. Kato, Appl.
Therm. Eng., 50, 1639-1644 (2013).

2) R. Kurosawa, M. Takeuchi, J. Ryu, ACS Omega, 4,
17752-17761 (2019).

3) R. Kurosawa, M. Takeuchi, J. Ryu, J. Phys. Chem. C, 125,
5559-5571 (2021).

4) A. Kondo, R. Kurosawa, J. Ryu, M. Matsuoka, M.
Takeuchi, J. Phys. Chem. C, 125, 10937-10947 (2021).
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Nuclear spin conversion of polyatomic molecules isolated in rare-gas condensed layers

OHiroyuki Kawabe'”, Ichiro Arakawa', and Koichiro Yamakawa?

'Department of Physics, Gakushuin University, 2Japan Atomic Energy Agency

1. [ZL®IZ

A 12 OKFIRFEE BT 2 MAEICAT 5
BFITNE, BRRAE Y [OEICE > THES DA
BB RNTEIET S, D BRI O 2SI A
BRI & MR, 2 O ICB LR e T E 2L 2
K BIERI TR E OEHRIREE L FE OO 720, REElR
INEEAWVTEA E VIRRAEITRETH D, EEE
RICBIT DA B HRHAIE, HO, NHs, CHy 72 EHfx
RO EMBITHIREINTE ., NH 1, "F7 U =
112), ANy (1=3/2) O 2 FEFEO BMEEREZAH L, KifisE
SR T TR SO W TR - TV 5. 4
DOKRFIFRAEERD CH I, X7 U=0), ALY
I=1), A% U=2)O3FEHOBMENFIEL, i
5 DEEHERFRIZ T 5272 > TV, KAFZET
I, A AEEEIE NI 0BE L7 CHy & NH; DA B
R 5 B 2 RN 53 YEvE CHIE U, finkbids 2 50~
7.

2. REBAHZE

FEALE X EERE, 7 — U BRI R,
HgCdTe iR, KUREAZRNLRD. HZERRND
BEFE /11X 1107 Pa ThHDH. JERIEK X(= CHs or
NH;) & 74 A RG (= Ar or Kr) & 4y E k. RG/X = 1000 T
BAL, 9.5 KIZHE L 72BN O Au FEH FIZ R
L7z, 30K OGRS 9.5 K DA A ~DUELERE
R0, EE 30K T3 N T =— L Lz RICH
WHIL, RN A7 S L ORERZE A 2 7E L.

3. HRERKER

Kr 648 438 L 72 CHy O vy IRENEIRIC 81T 5
IRIMRIL A2 L D2 % Fig. 1 1239, WX
Ny RITREEEEEE A LTl Y, REH» 5%
NZENP(), QU), R(0), RINEBIZHIGL TS, *

OATHEEAN BAREBEZEZER

*E-mail: 20141004(@gakushuin.ac.jp

IRe R & HE12, R(0)DIREE AT 5 —F7 T P(1)

Q(), RONDEREEMNR A LTEY, T4y n
AL SOEAY U NS 5. FESTIRE DOIFZ
{BEFRERERICED 74 v T AV T LTl A, inf
W k=2.1x103s" #537-. AREETIE, CHs & NH;

DAY R 2 i#im 3 5 & LT, Ar & Kr & H
WA O RZ T 5.
— I | . —
R(0)
» — 0 s
[t 1720 s
- :\'I II|II.I —
;f ‘ll
© 0.005 [
Q 1
g | i
] b I
g [ P )
< f \
Q) / |
/) L R(1)
P(1) o
— I \ | L]

1295 1300 1305 1310
Wavenumber [cm1]

Fig. 1. Krifffi @ 12508 L 72 CHy DRI AT |k
VORFIZAL. FEHGREIL 9.5 K.
X M

1) S. Buchman et al., Phys. Rev. B 26, 1459 (1982).
2) S. Grieger et al., Z. Phys. B, 87 203 (2015).
3) T. Sugimoto et al., Eur. Phys. J. D 72, 42 (2018).
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KEORE - REHEFZORGCEEREANV-ERETIL

O% oy HAHE ¥ ARHE2 EIEE S, BN, ALBIEL L RAHT!

LSesE R DR TESLAS WAL T SERE A,
2EBRT S T =% T 7 b =7 AWTERLR. W E AR TE R A
S - T F a2z — SRS X — WIEM T SR

Theoretical model of hydrogen absorption via adsorption using 2-step reaction Kinetics

OTaro Yakabe?!, Gaku Imamura?, Genki Yoshikawa®, Naoya Miyauchi?, Masahiro Kitajima?,
and Akiko N. Itakura!

!Research Center for Advanced Measurement and Characterization, National Institute for Materials Science,
2International Center for Materials Nanoarchitectonics, National Institute for Materials Science,
3Center for Functional Sensor & Actuator, National Institute for Materials Science

1. [FL&®IC

KEFETRO/NSRITRETHY, BREL EOEEFIC
BHIIANVATLZ ENFARETH D, KEOWRBZR I
FIZV—VL VAN E W FHIi S5 23, BEREIC A
BRWGEELEL b, TOHEAD—DF, ¥—x
N QIDMEIREE DB EITHR Y SO TH L6 T
Hb, =LY HIIX Fowler and Smithells[1] &
Lacher [2]12 & » TREINTZKEOEMEEHZOIT
BPLELTELS ZENRTED, LrLens, 2O
IR 12OV S BE TN D Z &% <
RODRBURTH 5,

2. EBRBEIUVER

ATal, Fex 3L RIS )7 > Y (Membrane Surface
Stress sensor, MSS) #HWTHKD Pd B LT E /L
7 7 A Pd G DOKFWEERZ T, £ ORE, KFE
BEICHT DENLT 7 A Pd Bl ~DKERHEDH
R (Fig. 1), € U TKFEREITHT 2 R Pd DY
HWEIZOWTHARD &, V—ULVANZEDT, &L
AT IaTAlERDIEERB LI, $2, ik
1L Z DY % 1 T WG FR 2DV TR 3 i 2
THEERETNAED , ZOHEMICLY ZINHDOBEBRNRE
SHHATERZ LR brol, £z, Z0HmITIOT—
~OLYV RN L ONERREEm L R UM R 2 &
MTEDHT &, QRERISDWES ST L TRWE
BITWBREN T 7 I 2 TN S 2 & 2 BimmIc
AT ZENARETH D, [3,4]

3. FEH

OATHEEAN BAREBEZEZER

*E-mail: yakabe.taro@nims.go.jp

AV (mV)

0 5I0 1(IJO 1\;)0 2(I)0

Cl/2 (ppm1/2)
Fig. 1. KFEIREEDEHAR & KB Wik 7 kT 2 i
1AL Bt

LA DT BRI R T, REOBFEO KX
WRL O JE R I W EICB W TERE L E 2 b
Do T, TRBEERFEPEH ERLE 2 & O BREERBE O TR
Gk & & BITKBME~DHFHIFm E > TE TV 5D,
COHEGERIEF ) T U ) v o—E AW KB P
BSLOO TR EHFHFLTND,

X W

[1] Fowler, R. H. & Smithells, C. J. A, Proc. R. Soc. Lond.
Ser. A Math. Phys. Sci. 160, 37 (1937).

[2] Lacher, J. R., Proc. R. Soc. Lond. Ser. A Math. Phys.
Sci. 161, 525 (1937).

[3] Yakabe, T., Imamura, G., Yoshikawa, G., Kitajima, M.,
Itakura, A. N., J. Phys. Commun. 4, 025005 (2020).

[4] Yakabe T., Imamura G., Yoshikawa G., Miyauchi N.,
Kitajima M., Itakura A.N., Sci. Rep. (2021) accepted.
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REVRBKFERFE—LIZE T 5 RIBEDEEKRFNE

O ¥, BIRHCR Y, REBE L A2 NEEFS mawe?
YRURRSAEPERTIERT, 2R IR SEImAl, S AU
Velocity dependence of spin polarization of spin-polarized atomic hydrogen beam

OHiroki Nakatsu® , Kouta Shimazaki', Yuki Nagaya®,
Hirokazu Ueta?, Shohei Ogura®, Katsuyuki Fukutani®?

IS Univ. of Tokyo, 2JAEA-ASRC, *Tokyo Denki Univ.

7k %Jﬁ% Lj: 1 DD %@E’% & 1 20D F%% 75) l>O *%E‘Z é h Aperture _Hexapole magnet Stern-GerItach H.
N . Loy magne
TV, e FCiIAY Yy —@H, kORrr= & é@:}h} ?%%'“ I
e A Hy -y
FEIHORIE CIHAET 2 2%, Wit FTIEZ OGRS e HLf ,

Skimmer

T5. AegEAENNDZ LT, KBERFOEFAYE
RO LD 1 & @IS 2 Z LT
5. AWEOHIE, A RERAKSEET B — L 25
L, REBESHONEIICHTLZLTHS.

B 12 FEBRIEE O 2 rd. <A 7 niliEIC
K VKRFEG TR ~EfEHEL, Fa v/ X—l2& K
FRFE— LD VAL ETo T, NBEEAIZED
T TAERBOKBIRF OB L, A B A
L7 —AEER L. A U BRI, AFBET £ —
AEAE L CTCEMMC BT 2 a7 v
TN (SG) B & N THIE Lz, KBIRT O .

IiE (2+1) BEROBIF LA A AL REWPT) % 1 r— L
WD, REREA O S IEBE XK R OB K T3 Laser position (mm)

B8, Favs8—L& REMPI L — — DR LR 21
W32 2 L CRFBRFOEEZBIRL TREELT-
7.

Intensity (arb. units)

Fig. 2. SC R #H DK HEDE— LT 0T 7 A )V
Sfci}mmer Chopper HM SG REMPI
K 21c S6 %o SEEICHBTHE—LTaT 7 woomis | D " down
ANERTEEISE CUTT v 7 A L IRBEDIL R EE,

B A DRBENRRD-DIRORL D B —
A7 Ty ANPELNT-. K322 ORIERICEIT

BEE v = 2400 n/s OAFFF E— AOBLEE % “ | D

(1], WG A AR IV T T o 2 B e T e e e e e I 1 T s
WEROMmE Lz, £, BUEFHEZITV TS z(m

F o —DRESERELLEL ¥ —2 by FERER Fig. 3. JKFIF A0 A L2 8 OBHFH
FTHZET, BE—2EOK T2 = ETAE R

MK IR T B — LD A B ARMRE A 100 %ZTE 5 X W

ZEbrol.
[1] S. Oguraet al., J. Vac. Soc. Jpn 54, 192 (2011).

*E-mail:  nakatsu8@iis.u-tokyo.ac.jp
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Development of Low Energy H* lon Gun toward Evaluation of H* Permeability of Graphene

OTomoo Terasawa®?", Katsuyuki Fukutani'?, Satoshi Yasuda', and Hidehito Asaoka®

IASRC, JAEA, 2IIS, The University of Tokyo

1. ik

IRFEA- DN I DTS5 T T 7 = VTRIR
DARoA AN L CABEME R R 1), — i TkE
AF L THNES T 72 2BRTEHI L, BEO
BRICIT H4AY DHTEEATEE LROd W\ & W 5 [RINZLRZ)
BRHFEINTERZ2), LML, ZHETOMEITE
WKREZIZT e NAREREP D 7T 7 = % LTK
BAFT U EEKNIZRY 7 FSETHBBRIETED,
757 2 DHDFBRAE A TN LTz S IXE W ERD, 2
D= OKFA A B D ROSHEREIIRRATH 5,

HZEHTOKEA TV BETHNET T 7 = DK
FA A TR A B UK A AR C X D L Wi
TED, ZOLE, KFBAFT L OBBIZONT leV 12
DT RN X —REEENRE SN TWDD 2), eV
DTN F— 3 iERE (B) B FioA AV BE N M E L
ENb, KEA T DT RNALX—4FREANR 2/ EL
T H7-0IZiE, EET RV XF—E BILOEEIZL-T
REDAE/E /NS THRLERDH D, LML, KH
DOKFBIFFC1L eV) B LLIEZB RN DA A2 (720 eV)
DORENIFIFIRH D DD 3,4), EHF L Tz RL
X— 0 LT KFEA A BERPTT T 7 = R
T DRI HRE D 2o T2,

FZTARIETIZS T 7 = DKEA F L BBEED
D72, EENEEOE ) s un A—F &AWz
IR OIKFEA A WSHEEE A BRFE L. AE<L eV DK
AT HTT 72NN T EZANE LT,

2. WERLEEE

EFEBRI DA A UL > TAEUTATE A AR
FEPEKA DT ) Ja A =8 A F OB BB AT
IWien D7 4 N2 AF VR HABAT V%
BT~Ar7n0F v 27—k MP) ~LEET S
elE A ER LT,

OATHEEAN BAREBEZEZER

*E-mail: terasawa.tomoo@jaea.go.jp

100

80

60

40- i

Ion Current (nA)

20+

T
15 16 17 18 19 20 21
Vs (V)

Fig. 1. 3Bl 27— P (FBAL Vs) & @i L T MCP |2 25E
LicA F o DA F L BRD Vs RIEME,

5X 107 Pa OEZEMIZ 2X 107 Pa DKFEN A MG
LCEREIToTZ, FFEREKMDOE ) 7 A —H i@
BT BA A OEB T RLF—% 20 eV & L7z, R
BERAT — VAL Vs ZER LTZBEOMCP THRG L7z A A
VW I & Fig. 11T d, sBtA 7 —dEr=19.7 V
EHMZABICA AV ERBME T Lz, Zhic kb
E720 eV OA AU OBHNCKI LIZE S 2D, £,
di/dV 207 A TT 4 v b LA F v OEHT KL
F—OPEMEIL 0.5 eV R L AL bz, Zhid,
AL eV DA F v E— ARG LN L ERIET D,
Fig. 1 TIT L, FOBFEELDO A A 1LIZBIT D
FRS T D H' % Wien 7 4 L FZIT X > TRYILT-,
Wien 7 4 L Z ZAWTEH OSBERB L OH A 42 B — A
DT X)L FX —IREEICHOWTITY B &1 D,

X W

1) J. S. Bunch, et al., Nano Lett. 8, 2458 (2008).
2) M. Lozada-Hidalgo, et al., Science 351, 68 (2016).

3) H. Jiang, et al., Science 364, 379 (2019).
4) P. Willke, et al., Nano Lett. 15, 5110 (2015).
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SHESABFALEICEIIATTIVMEICE TS5 - RIERROREARED
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OMMBE B2, [l 34, Wm g3, HE

LS FRISRRFRAT, ST & &3, 3R RFWIERFSERT,
AHALRFEBEBH A ) _R— g v« A — MfFgER L Z—

Surface Chemistry of Carbon Dioxide on Copper Model Catalysts Studied by
Ambient-Pressure X-ray Photoelectron Spectroscopy®

OTakanori Koitaya'?*, Susumu Yamamoto®#, Iwao Matsuda® and Jun Yoshinobu?

!Institute for Molecular Science, 2JST PRESTO, ®ISSP, The University of Tokyo, “SRIS, Tohoku University

TG Z 2 T DG T CARY R OS5 ERHE (A7 REI 2) 21752 Lick v, filfl
BOSEEREDFRINC D72 N D RN D DEERMANE LN WS D, b AT FEITFEOF T,
SARBHE T CHIE 21T 9 ZHEEE T2t (Ambient-pressure XPS; AP-XPS) 13, fililiidims L R EW AT D
(LEIRBE DR e, TR E RIS ATRE L W o 72 B A A L, RS o BFZe B 36 L OVE B EE ik
FHEMERIZEA STV D, 3

T2 V3R SPring-8 B BEFEHR X it £ — 2T A BLOTLSU ICB W TH X MEFSIEE DN AT L%
SEH B, SESEARETAMBSCERMEIO AT o REEZTT> T, D990 KEEE TIIFED —fl & L
T, HfEAREAER A T VA & U7 IR FEOIEME LS X OVKFEILO RHEOLE T o M ER R EHEN T 5
Ll biz, D99 FEKOLET O IEORECEBOFEM, BLOSHOMAEDOREBIZE L ChiEmT 5.

X M

1) T. Koitaya, S. Yamamoto, |. Matsuda, and J. Yoshinobu, e-J. Surf. Sci. Nanotechnol. 17, 169 (2019).
2) M. A. Bafares, Catal. Today. 100, 71 (2005).

3) J. Schnadt, J. Knudsen and N. Johansson, J. Phys.: Condens. Matter. 32, 413003 (2020).

4) T. Koitaya et al., Top. Catal. 59, 526 (2016).

5) T. Koitaya et al., ACS Catal. 9, 4539 (2019).

6) S. Yamamoto et al., Phys. Chem. Chem. Phys. 20, 19532 (2018).

7) J. Tang et al., Appl. Surf. Sci. 463, 1161 (2019).

8) J. Tang et al., Appl. Surf. Sci. 480, 419 (2019).

9) M. Sato et al., J. Phys. Chem. C 124, 12466 (2020).

10) Y. Imazeki et al., J. Phys. Chem. C 125, 9011 (2021).

*E-mail: koitaya@ims.ac.jp
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Cu(111)FELT®D CO KFKIEIZE D AE / —ILEBDOFREDREAE

O/NEs
JERAS

LHRR,

PEEL Y, TR OREE D,
D2, R R Y
2 e S TR E R ST

JEKER Y, T EIEL

Unstable intermediate of methanol synthesis by CO2 hydrogenation on Cu(111) surface

ORyusei Kojima!, Yasutaka Sawaki?, Kotaro Takeyasu!, Takahiro Kondo?,
Tadahiro Fujitani?, and Junji Nakamura®®

tUniversity of Tsukuba, 2National Institute of Advanced Industrial Science and Technology

1. [FL&®IC

Cu RflEEIX CO KRBT K D A X /7 — LA RIS KT
L CRWWBEEME 2R+ 2 LR H N TV DA, 20
FOGSIZ 3 2 AL E PR Z BRI T2 2 &0
WEECTH D72, il EOFER S0 A /1 =X 23
LM EN TV, ZRETOHIEICE - T, CO,
KRFANZ L o THEL I N D KOG RE R
400-450 K £ CLER 7 /v A— MEHCO0,) TH %
ZEEm o TS Y KRR HEYIE, Cu(111) ki
TR FE % H W72 {KIE T(200-300 K) TH 7 4 /v
A— FAFLZAIT, Z 2 TR SNEARZEPBA
OXRT 4 7 APEIZH ST A X ) — VERDO K
AH=ALERHPTHZ L THD.

2. EER

F9, REE 313 K D72 Cu(l1l)RmIC ¥ k4
T AV A— & UTHRBERE IS, 20k, Rk
JEZ 200 K £ T, BARAKFEZIRELL. HHR
Cu(111) K o OV 7kt 7 A g @t O £ w2kt L TR
SNSRI 5y YE(IRAS)IE 21TV, 3 Z & DGR
FEDHR AT 5 Z & T, Rl EOWFERO AR
DIREFNT LT, E£72, FRTRKFEOBRER, FE
HE(TPD)HIE L K- Tl L 7= 728l L, FKimE
TORIEWZFE L. L EDOFES & DFT G5 % H
L, Cu R TOD CO, KFIZED A K /) —ERKOD
KT X NEAT T T NEER LT

3. MRLEE

FHERE 313 K O Cu(111)FR 2 fes8, SR+ 500 L
FRBELCT AN A— NEAER LI, REEEZ
200 K 12K &4, -7k 38 1000 L(1.0 X 10 Torr <

OATHEEAN BAREBEZEZER

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

1000 s) & B&F& L 7=(Fig. 1). < D#EH, 1345 cm™ & 1650
cmis, FNENAALAT T — T H VA=K EE )
FTUT— T — TN A= NHKOE—7 ZEAIL
7o, TR TIRKELZBRET DL, Thooe—7
AT Lz, — 5, 1367 emM =72 v — 27
FEIL, KEBEBEL TN EZDOMERHMLT=.
ZOE—Z7IIRmEE 250 K IZRBT 5 KFELTIEHE
BLTELT, 741 A= OKFERIZE VAR LT
DAFRUAFLU(HLORIC LD E =7 %2 BN

5. FEiz, JRFRAKEDIRERERIC TPD HIE &7 - 72fs
B 243 K fHEIC AL LT AT B RHCHO) E 2B %
v—7 NENT 2.

25

H + Formic acid + O / Cu (111) |
1650 1367 1345

|

OT,=313K

a.u.)

3
b
t

FA+OT,=313K
H+FA+OT,=200K
H Exposure

= oL

W 250 L

s W 500 L

750 L

. W 1000 L

1700 1600 1500 1400 1300

‘Wave number (cmrl)
Fig. 1 Cu(l1)F @ LD 7 # L A — MIEFIRKFE AR
FTL7= L XD IRAS ALY MVEAL(ETEIRE 200 K)

X M

Absorbance (x10
P
=

{

1) J. Nakamura, T. Fujitani, et al. Topics in Catal. 22, 277
(2003).
2) M. Bowker, & R. J. Madix, Surf. Sci, 102, 542 (1981).
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GaOx f&ffi Pd F ./ ki Ffilk 2 AV 7= CO, DAFRILIZ X B XBRERR

7

O 1t &
DR BRI SRt TP 5e AL,

(ﬂ:n:v 1,2*

AU

2

WF BLE 2
PPN b R T

Formic acid synthesis by CO2 hydrogenation using Pd nanocatalyst modified with GaOx

OHiroto Hata!, Kohsuke Mori*?* and Hiromi Yamashita®2

1Graduate School of Engineering, Osaka University,?Elements Strategy Initiative for Catalysts and Batteries Kyoto University

1. #E

FRILFEEF LB TRIETH Y . LKES
HEPREV(GAW%) Z & bAKRERES vV 7 & L
f&aénfwé Xl KFEHLEF ¥ VT E LT
WS 720121%, CO, 22D D XA KL & EshR T
%ﬁéﬁéiﬁwﬁimﬁgf%éoﬁﬁmﬁ_kw
Tﬁﬁd%é@%/ﬁ%%ﬁﬁﬁ@f&@ﬁ#@ﬂ@
RN FIEEZ R 2 2 WA LT D Y, AT
X Pd & Ag DESIEMEE DEITERT 5 5 %)/%&
Pd LET 777 Ag OERRDIEMER EOER & ST
W5, T, AWFETIE Pd & OBESKEME DN
X0 K& 7% 13 it (Ga, Al B)ICHEH L, #HAL
— Rl oD BR % A Bk A7

S

R L LTI Melamine & K& H1, 550°C THERK T %
ZETAE LT g-CoNg & V72, &k L7z g-CiNs B
\Z Pd BIBE (RS J O HEE 13 [T BB A &2 &= T
L7=05H, NaBH, # W b FETLEITS 2 & T
PdM/g-C3Ns(M=Ga, Al, B)Z FHH L 7=, fiiitd X v 7 7
Z ) ¥—3 3 & LT, HAADF-STEM #i%i, XAFS
BEHEZITo T,

2.

FEERSOSIIEL, OGRS ELTA— I L—T
RV, filtlit 10mg, H 35 X OV CO, H A4 1IMPa, 1M

@ NaHCO3; KiFiEZEH AL T 100CCTH#ET L2 L T
1To7, ERLEFBMOERBICITEERREK o~ N J
77 4 —%HV., TON ZHW T L7,

3. RRLER

PdGa/g-CsN, filtii > HAADF-STEM B1525 & 4y Bk
WCHEF SN2 Pd F /) B2 il L7z, £7. XAFS #H
ER L EDX = v ¥ 7 h Ga i3 Pd ki1 ki

fe{bdn 7 7 A 2 —RETHET 2 Z &G ST,
Ga WAt 7 7 A 2 —DAFEIZ L D . Pd FEfif O A

ONIHEEA AARAELS

*E-mail: mori@mat.eng.osaka-u.ac.jp

WAL TS Z &8 DFT 3R B &7z, (Fig.l)

XA SIS TIEEE 13 xR Oimc L v
IS o R E OSBRI, Rk bIEES A L L2
PdGa/g-C3Ny ikl TI1E#& HH Pd 2472 © O ERINFET &
R TEBLZE 10 fFiICm L7, (Fig.2)

R EOER E LT, Y vF 74 Pd LD K
FRHRT v 7N BT T 72 PdIC LY HCOs D5
ATy W, WEOHEAERICEL Y HCOsDkFELA
Ty T MENFIRE S VTN D Z &0 Hp-Dp Z23H X
I D ERBRIELES L ODFT SHEN SN BT,

Electron poor
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+0.10 —g
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=
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-0.05
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Fig.1 Pd &% FEfRHT
8000 7313
PdE¥7- 0
6000 4 ® FEHPdEYT-Y
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H
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0
Pd PdB PdAl PdGa
Fig.2 % 13 fEoc RN DL
X M

1) K. Mori, T. Sano, and H. Yamashita, J. Am. Chem.

Soc., 2018, 140, 8902
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S FBEAEKRERRIGIZH TS Zr-MOF D) o h—RKaY 1 ~ DA

Ok 5,
LRBRE R TR IERY,

SR I PA, AR AT LT LB
25U R s A 7t 7 SR R LA

3ST S & 3T

Role of missing-linker sites in Zr-MOF for photocatalytic hydrogen peroxide production

OYoshifumi Kondo?, Yasutaka Kuwaharal23, Kohsuke Mori'2 and Hiromi Yamashital2*

!Graduate School of Engineering, Osaka University,
2Elements Strategy Initiative for Catalysts and Batteries, Kyoto University, 3JST PRESTO

1. #5

R FE (H0)F BRI S LWBEFITH B 72
<L 1 ERPREHEORELE L TRIHTE S Z
Eoh, EHFEEEEZED TS, BAIFIINETIC
MOF Z it & U CH W EREIRTTIC L 5 H0, Ak
REHEL TS Y, Zr-MOF(UiO-66-NH,) 1%, D
MOF LV bAEELZEVEICENLTNDN, U =05
I TGAE—~DEFBEN(LCCT)NAETIZS WKk
RIS PEDMEN S E T b Cnb, £ 2T, LCCT
MMEESND Z ERHESINTWD Y =i
KfaHA k@ missing-linker %+ MZFEH L7z 2, AHfF
2 CiE, missing-linker 1 k&3 A L7 UiO-66-NH,
DOFHBL L SEARBER) Ho0, A2 BSOS~ DI % 38 A 72,

2. EE&

Ui0-66-NH, X b o v a =y a 2273 )51 7
ANV BEOKEZFRM U NN-Y 2 F VRV LT
I NI, 120°CTC 24 FEfH Y VR —~< VG & 1T
I E TR, Fio. YIVARY—~< LA RREIZEE
EROEEZ RN 5 Z L2 V., missing-linker V-
b %38 A L 7= Ui0-66-NH(Ui0-66-NH,-X) Z 7 L 7=,

15 B AV Al o> R b S IEVE BT & 'H-NMR &
ICR VR LTz, SMER)SIT AT va— i
EFIRE LIZBREAT T ¥ h= b U LIRS, 60 >
350 NnM)FRST T TD H0, ARG K 0 #F A L 7=,
MOF DBRAKPEDFEAf & LT, =R TOKWEAENE %
1To7

3. HR-EBEE

B AT & TH-NMR JIE OFE R K0 | BRI &
MBHEINI 51224 T, Zr-MOF WO K FaE: 3850 L <
WD T el

FZREFTO HO, ERED L ZIToT 2 2 A,

OATHEEAN BAREAEZEER

*E-mail:  yamashita@mat.eng.osaka-.ac.jp

UiO-66-NH,-1.0 (23 T H0p AER B A b 1 < LK
@ Ui0-66-NH, & 72355 D 4 {5121 E L7z (Fig.
1), Ui0-66-NH,-1.0 % HAW=5H4. BbERmch 5
RURXT TR ROEMAED Ui0-66-NH, & g LT
KIEIZHIML TWe, 97235, missing-linker DA
WXV BER OIS ENMEE SN LB BN D,
BT T CD H0: R AT o 72 & 2 A KRGk A
I D22 T H0, DAFEPHIFEI STV D Z &M
DiroTe, KEERMELY, KiphA hodne &b
12 MOF DBKMENRH ELTWD Z LRI T
HZ EERBEEZD E. MOF OBfKMEDM EIZL Y,
H,0, & MOF D3 pBf S N9 < I o 72728, H0, D55
SRR STz LR SR D,

P EofER XY, Ui0-66-NH, ~DFEERE % v 72
missing-linker 4 k DEAIZ K- T, RO RSH
JEDARHETZ T CTra <, H O RN X 0 | H 0, AR
BREMT s 2R L,

defective UiO-66-NH,-X UiO-66-NH,

1200 (—l—\ F:g:{--dqi

o
o
o

gt

defective UiO-66-NH-X
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1=}
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o
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Fig. 1. H,O, concentration after 3 h of light irradiation
utilizing UiO-66-NH; and UiO-66-NH,-X.

X

1) Y. Isaka, Y. Kondo, Y. Kawase, Y. Kuwahara, K. Mori,
H. Yamashita, Chem., Commun., 54, 9270 (2018)

2) A. De Vos, K. Hendrickx, P. Van Der Voort, V. Van
Speybroeck, K. Lejaeghere, Chem. Mater., 29, 3006 (2017)
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Nitrous oxide reduction at tin-modified platinum-palladium single crystalline electrodes

OlJinhang Zheng' Masaru Kato'” and Ichizo Yagi'*’

'Graduate School of Environmental Science, Hokkaido University
2Faculty of Environmental Earth Science, Hokkaido University

1. Introduction

As one of the important long-lived greenhouse gas,
the increasing nitrous oxide (N,O) gas emission by
human activity has become an environmental problem in
recent years." Among various removal methods, the
electrochemical N,O reduction reaction (N;ORR) is an
efficient method and can occur in mild conditions. It is
proved that the N,O reduction activity strongly depends
on both electrode materials and surface structure.” In
addition, electrochemical measurements at single
crystalline electrodes, which can regulate the surface
structure at the atomic level, are powerful to investigate
the correlation between the surface structure and reaction
activity. The electrocatalytic N,ORR activity of noble
metals such as Pt is widely studied, and polycrystalline
Pd gives the smallest overpotential for the NORR.? Tin
modification is considered as a promoter that can improve
the catalytic activity at Pt or Pd surfaces for
electrochemical nitrate reduction.” However, there is a
lack of studies on the effect of tin-coverage of noble metal
electrodes on the electrochemical N,ORR.

In this work, Pd-Pt alloy (111) and (100) single
crystalline electrodes are modified with different surface
coverages of Sn and then used for the N;ORR to discuss
the impact of Sn-coverage on the N;ORR activity.

2. Experimental Details

All single crystalline electrodes were prepared by the
Clavilier method.” For the preparation of Pd—Pt alloy
single crystal electrodes, 3 at% of Pd was added into the
corresponding Pt single crystalline electrodes.” To
confirm the preparation of the single crystalline
electrodes with a specific orientation, cyclic
voltammograms (CVs) were recorded in a 0.5 M H,SO4
solution under Ar” The catalytic activity of single
crystalline electrodes for the N,ORR was evaluated by
recording CVs in a 0.1 M HCIO,4 solution at pH=1.0
under N,O. The electrodes were immersed in a 0.1 M
HCIOy, solution containing 0.1 mM SnCl, to modify the
surface of single crystalline electrodes with tin. The
surface coverage of tin was controlled by controlling the
immersion time from 5 to 30 s.

3. Results & Discussion

A CV of Pd-Pt(100) under Ar showed a pair of peaks
at 0.37 V vs RHE (Fig. 1a), which is associated with the
adsorption and desorption of the underpotentially

©The Japan Society of Vacuum and Surface Science

*E-mail: iyagi@ees.hokudai.ac.jp

deposited hydrogen, H,, on (1x1)-Pt(100).” This
suggests that the (100) surface structure remains after the
formation of 3 at%Pd-Pt(100) alloy. After tin
modification, the current of the Hypq region decreased,
which confirmed the tin modification at the electrode
surface and the coverage of tin (6g,) was calculated from
H,pq charge densities before and after the tin-modification.

CVs of 3%Pd-Pt(100) with and without tin
modification showed cathodic currents under N,O (Fig.
1b), indicating the catalytic activity of N,ORR. The tin-
modified (65,=0.6) 3%Pd-Pt(100) electrode exhibited the
sharply increased cathodic currents, suggesting that the
tin-modification activated the 3%Pd-Pt (100) surface for
the NzORR

More details on the correlation between the N,ORR
activity and the different g, at the Pd-Pt(100) and Pd-
Pt(111) surfaces will be present in the presentation.

100

@

50

Sn modified

j1 uA em-2
(=]

50 [ Original CV

3%PdPt (100)

-100
0 0.2 04 0.6 0.8
E/Vvs. RHE

00
0 0102 03 04 05 06 0.7
E/Vvs. RHE

Fig. 1. CVs of unmodified (the black lines) and Sn-modified
(the red lines) Pd-Pt (100) at (a) 50 mV s in an Ar-saturated
0.5 M H,S0O, aqueous solution and (b) 10 mV s in a N,O-
saturated 0.1 M HCIO,4 aqueous solution.

References
1) H. Tian et al., Nature, 586, 248 (2020).
2) A. Kudo, A. Mine, Appl. Surf. Sci., 121, 538 (1997).
3) M. Kato et al., J. Electroanal. Chem., 800, 46 (2017).
4) J. Clavilier, J. Electroanal. Chem., 107, 211 (1980).
5) D.J. Watson, G. Attard, Surf. Sci., 515, 87 (2002).
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Atomic structure and Chemical State in Active Dopant Sites of Si-Dopant in GaN

OYoshiyuki Yamashita®?* and Jingmin Tang*2

INational Institute for Materials Science, 2Graduate School of Engineering, Kyushu University

1. LI

GaN 1IN T—F A 2 & LTHERZED TR, Si
R—7F5Z LIk N AREER L LTE<, GaN
TR 2 OEPEREZ T LTV A3, GaN D K DRI S
D1IDNFIR=F LI F—=_ b RELF T Y U THD
MICRERERH D & ThbOLRIEER F—X
R GaN BRI ZHAFET D2 & Th D, F—3
v hEE Xy U T BN S ALUL GaN BRAKRE T 5
Fetka L0 Bl ER I, o RR 5T
TR LR ERTH D EEZLND, RKIFTE
TILGaN oD, Si R—30 FOiEMEY A B X ORTE
P A D OJRIREE, R EEEZHA NI TLZ L%
HEY & LB R LML IRRE /3B XANES %
1To7

2. B

FZERCTHW =BT 0.5 mol %Si F—=7" GaN(0001)
T D, GaN [TIBERMELZ 1 /3BT, Z O%HEE
T Lc, EFHICHE R IOk 85 B
XANES HIEIZH\Why v m bttt 2 —e—Aa
Z A BLIN2 3 JOVBL6N1 Z W THIE AT > 72, ¢
T I E IS 1860 eV A VN T Si KLL DA —
Y fEIEE X OV Si1s FEIS O E 21T - 72, XANES 1% Si
K SRAEB OO E 21T o 72, XANES (34— = IR &ic L v
WEEITo 70,

3. HRBIUEBE

Si KLL A—Y =R L b F—s32 hofbsiR
REERIE L& 2 A #EE = /L 1608.5 eV, 1611 eV
ZERMS LT D S OoOBFIRES B S, wED
XiikE ST 5 Z EI12X D 1608.5 eV T SiNk(X>1.33),
1611 eV X SisNs & JfE L7z, VSi KLLiZ BT 54—V =
D 2 ODRLSY (1608.5 eV, 1611 eV)ICTA— Y =N E

OATHEEAN BAREBEZEZER

*E-mail:  YAMASHITA.Yoshiyuki@nims.go.jp
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Fig. 1. Si K-edge XANES
XANES DHIE Z1T > 72 A7 MV % Fig. 1 1Z/”8$, CBM
BIOEfIL/ v F—76aN & W= &\ tER &
VXANES KV ROz, MAE /LD & Si NNy R¥y v
FPNCYEN Z B2 720 DIk L, SINGIEZ/NY RF v v
TN EZ AT 5, LEDZ 235 SiNgS R—s3y
N DIEMEY A b EREER LTz, F—30 F DR FAEE L
BHS2NT T B 72 XANES 227 h LD I 2l — g
VO EToE A G FTFAR S FFICEE b o7
B A NN ERARS MLEBE L, Lo T Ga
B8 Si FUFIci@EE b o729 b (SiNg 23 Si K—
7 GaN DTG A v THD EfEam LTz,

e

AL EAT O ST, EEREZEL T\ EWe
bnbrrrubarF—okE EEL
1N S E m a aP

X M

1) J. L. Dupuie, et al., J. Elec. Soci., 139, 1151(1992).
2) JJ. Rehr et al., Phys. Chem. Chem. Phys., 12, 5503
(2010).
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Thorough Search EICK 2EHEHDFELUF/ #HHIZTEITS
EXAFS @47

O3 K& Y, LA B2 i Hhis !,
LR A AR T ST,

“wm(AHE) B0 mEA EL ¥
5y FRHETFIERT,

1

Tt

SRR KT

Thorough search analysis of extended x-ray absorption fine structure data for complex
molecules and nanomaterials applications

ODaiki Kido®, Yohei Uemura?, Yuki Wakisaka®, Hiroko Ariga-Miwa®,
Satoru Takakusagi', and Kiyotaka Asakura®

YInstitute for Catalysis, Hokkaido University, 2 Institute for Molecular Science, *The University of Electro-Communications

X-ray Absorption Fine Structure (XAFS) I%. X##
WIUE - DA S & OV O B O SR T E I 2V T o
TERE G5 25, BT, WD B 50eV LA LD @& 2L
¥ —EHk 231D Extended X-ray Absorption Fine
Structure (EXAFS) &, X HRORINR &L O R pmidid
WIZOWTOEREY G 25, EXAFS O Tldh—7
T4y T 47 (CF) ERALERINTWS, CF ik
TIX EXAFS o FRIzB W T, FiZ, Bk, =y
27 b AEAEERE. Debye Waller [T 4 ©% /85 A —
gL, itREMEEEREO - HEDOKIETH D
R-factor /N T DL D RNRT A —F &g/ 5
B X OB, ISR S LD CFIETEN, Mo fis
EROROMHTCIL, 3 SORBEEANEE L5, 1.
PRI A—HNHENRS D=0, PERANZERO 220
MEIZBR LT LE D AR H 5,2, /RT A — X ZE[H
\ZAEE D R T 728 IME D FAE T D356 CF L% Btk
THHHMEIC Lo TRERT DENERY | T A—F
ZEFH] H G OO KISk 7 B/ IMBIZ BIEE T X 2R W ATREMED B
%, 3. Nyquist OFEEUZ LV IRES NS HHEIZL-
T, fRNTICHWD Z L D TE D87 A — 2R &
NnNd, 2T, BHERHEZFOROMITICIT M
R R % 72912, Thorough search (TS) ¥ % BA %
L7z TS ¥£Tid, R-factor NE/NERD b D EFET D
TiFe <, NI A—F OMEERICTH, £oHhT
FEBrEZ KL< T 22T TRV ETF 5, KAFE
WZE Y, HEHERE R R OROM S LT, BbEY T
F M Mo K-edge EXAFS Ot #17-7-, B{bTV 7
F L 6 AD Mo—0 FEE AN 5 DA IEREA &, TS
ETOMATORE, Fig. 1 ® X 512 3 KOFEE DA
AOHICEATSZ &T, FEEE LS HHTH 3D

*E-mail: d-kido@eis.hokudai.ac.jp

24 ——Structure 2

af & & )

3 Structure“i | q “‘

6| Structure3——

rgl A 20|

Frequency 18|

Fig. LE&{LE Y 77 > Mo K-edge EXAFS D it %
TSHEIC K > TIT o 72 H. Mo-O #i & DFLNTT D 2
FH(r2). 47 H(ra). 5 & A (rs) DALAEDEITIER L,
Szl ERE T m v F LT,

DIEIEE D Z LN TE Tz, EXAFS MR & 5 8L
i, I 32005 1 SDOBEICRETDH I &
IXTE RV, —FH T, /T A — X2 EMBRENIZTAR
T DB DINT A —FIEE TR D Z DM OREEH,
EREZ I HHRT A AREMEZHERT BN T
%, CFIETIE, PIIEZETE LT O OEREE
ARG A5 Z E N TEDRN, RNTA—F7%E
MO TORREREEZ IRV L TV D EEEICE
HZLIEFHELV, DFE V| TSIEIZIZZE Ot FTRENE &
BEBRCTEB L WIHFIEDRH Y . MOERRER L LA
ORI A ST IC B W CEERERE 5
2o

D

1) D. Kido and K. Asakura, Acc. Mater. Surf. Res. 5, 148,
(2020).
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Studies on energy-resolved distribution of electron trap as a macroscopic
surface-structural analysis

OBunsho Ohtani* and Mai Takashima
Institute for Catalysis, Hokkaido University

1. AED=HDOREY Y A

S FARDARALE I, TCFIHTHRE FSONMR/ S & —
1 ExRONS THEEERIE L TLEW4A ZIRE, T2
bH TRE] LannEVlEdsZencEian
O XD REE S KRN D DX, 2O TRE S LR
WEFE, EHR o THRE SNRER, REDETCTT
DThHDZEFESHIBTED. VWolFH, MR
BHEHIREZ S L O BN D Z EIFRVNG, T7TIC
NEEL e 22 EE2RFRBLTODITT E RV, EIR
DOHEELRETED ThEZ] 2R T 500030
LWL, FEDT-DITHRIRIRLIELEZ DD/ L
7, REBEBI O A X0 b, &K
W SV ZREETL T AT 7 AT TE RN &
LR T D Z ENEELRARETH LML THD.
PbhL, SR & ONEREIERN G D%
DEFEMTHD TEF N7 v 7] OTFLF—4010
(energy-resolved distribution of electron traps=ERDT) %
PRl T X S T E A OL F & S OLIE (reversed
double-beam photoacoustic spectroscopy =RDB-PAS) %
L [1,2], FHeBEIRIREHI DWW THRRES L 72
R, ERDTAT BV 7 7 A% 5 < e R MG 2 S Bk
52 &, TR BRIB-PASH B & 7o a i~ 7 v 43T F
ETHDHZ L, B, BRI — v & K& o [
Wl ELTRHHTE S Z L2 RWE L [3].

2. BZERESTESSE (RDB-PAS)

RDB-PAS T, WEER L7 XHEY (Rr73)
ZOEEE (PAS) BAHIZERE LR & D I
BHZHS L, 3Bl &+ (VB) DEFAEF T >
7 (BT) ICHEBERESES. 20L& ELHVBFOIE
LIFFHRFDOAZ ) — NI Lo THiE SN D729,
ETICEF NS ENS. Zhick-oThbictkr s

OATHEEAN BAREBEZEZER

*ohtani@cat. hokudai. ac. jp

FRIN % R (T a—7 ) ICL > TAEULPASIE S
LTHRET 2. A7 ol EE2 REERAT 2D HIK
TRAF—ANSERT DL, KR AXF—0 (F)
ET2BIEICHEE E DS o, Zhzio Lz
FAXIAYZRERDT 22, ~_OIIEAbFIE TR BV HETDRRE
ECHIET D Z L 1T &k - T, VB LU (VBT) 2 = R /L3 —
DOHEHEL T AERDT & 705, B UEBEEHSHh-TI Y
IV E — L THITE SUAHPASH SRR K (X K
Xyov7) 2béd, Zhztbbo TEH ik
(conduction-band bottom=CBB) A VBTZ F# L L T
ERDT/ R — AZIBIN L7z H OHERDT/CBB X% — T
U, ZHICETREE (D) < DA7=bon, #ED
LlciEsq, ek L LTRIATE .

3. ERDT/CBB/X2 — Ik B EE

& @ biEl o 9 B TERDT /N — U 3G b
Do T= DI ELBHIHIE O & OIS TS T TH Y, %1k
RIS ERRICHIE TX 72,

ZEOTHRT Z =T R IZHOWTHIE L7=FE R, TD
IERBt O R TR & IR T oM E LD LIz &
7>, RDB-PAS CHllE & HETOITREI R I AFET 5
&, B, mXRMTIEARL, FimEEEAEG Iz
DL TWDZ ENREESNTZ. F2, ST BEB7%
Ui (CBB2MZIE—F) T, HRHBENIZIOE
LV (TDMEIE—3) HAThH, R A58 CIXERDT
INE— PRI > TND Z &, ERDT/NE — AR
EEANM LTS Z &N LD ST,

2FEDFREHT DT, ERDT S & — IR, TDES L ('CBB
DENZTNO—FE (0~1) OFF () BV L,
S F I F AN D IR O —BE N2 b
5, BRDT/CBB/XHZ — 2L -»T THEE] TEXHI &
NLDINT.

1) Chem. Commun. 2016, 52, 12096-12099.
2) Electrochim. Acta 2018, 264, 83-90.
3) Catal. Today 2019, 321-322, 2-8.

- 3Da04 -



3Da05 2021 FHAREE RS ASHBES

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

BERIEFE ATR RN RO REDRE LA A VERE/ARFLERRB~DILH

OHB—ERY, HAREL M LR, AL RBRAT 2 BHEEE? =AEAN?
AT 2, Prami— 2 B —
VRBRR IR B SERE TP gedt, 2 AU R R BERTEB s B A e R, 3 0 TR AT ZEET
Development of electrochemical ATR ultraviolet-visible spectroscopy and its application to
ionic liquid/organic semiconductor interfances

Olchiro Tanabe®", Iroha Imoto®, Daijiro Okaue', Masaya Imai*, Shohei Kumagai?, Tatsuyuki Makita?,
Masato Mitani? Toshihiro Okamoto?, Jun Takeya?, and Ken-ichi Fukui'?

10saka University, 2The University of Tokyo, ®Institute for Molecular Science

ﬁ%¥§{$(5| fcf ‘E)r',f—%b U ﬁ%%{z%{zj‘(% ﬁ%%ﬁ WE. 1 RE. W.E. 2 Columnar direction /
BIB(SIO; 72 LYDRDVITA AV BKEARM LEER g e 0 05 G Ot |

“HEHEERR T YA ¥ (EDL-OFET)I, itk SO et
D105y LLLF OIRFEIECEIET 2B BT 3 A R &

S
Lo

[TMPA  [TFSAJ" G i

LTHER SN TV D, AWFZETIE, Fhox BSRiEEL crden o

.
B

cERALTFEREE T CHRIE rTRE 2200 B O R 4 R R
(Attenuated total reflectance; ATR)¥:44 0o A7 4 D%
MAWT, F T DR ZEER O A A R
S O T RIEFRNT 21T > 72 2,

AWFIECHREGE LTz ATR 23 GIEFR % Figure 1 (2R
T 77 A VAR 7 U XA EIZ, 25T JE 0 R,
st p U B R (Co-DNBDT-NW) & i L, ) — A
WL LA CBMEAAE Lz, KIS, A A kik

(b)

([EM|M][FSA] s [TMPA] [TFSA]@ 2 *i*ﬁ%ttii)%{rﬁ? 430 440 450 460 470 205 210 215 220 225

Wavelength / nm Wavelength / nm

L. xitii & SRR E 72 LIAAT. —EmR AR L, b
SR L LTCOBERETICEBITS ATR A~ Fig. 2 ATR spectra in (a) 425-475 nm and (b) 205-225 nm.

F /L (3 5 200-500 nm) & 15E L7z, RO Stark ©7 M LB HORE EELBNS, HIE
T DA, Co-DNBDT-NW © HOMO 7> 5 D F il /&Efﬁ(zoo 500 nm)IZHF B =K v By MEORA

IZHRT DR 450 nm AT oWz B VLT, % EXITS0NmEETH Y . EEALFEETICBIT A

IREDH S v — s WROBEREY 7 MR &h %#%ﬁi%ﬂ% & S A A A O R R E BT L

7=(Figure 2a), ZAUiE, AREFEAN~DF ¥ U T (F— 4

INENICHE D BEEEOBG L EIREEOEL % X

ML TWdEELDLOND, A A VRIEE LT X ik

[EMIM][FSA] & [TMPA][TFSA] % Fl W =356 % bl 4
5L, WETANY M RBICHERENR SN
bﬁ;giéile][FSA]O)ﬁﬁxk%f£t~&{ﬁ3§y7 2) 1. Tan_abe, I Im(_)to,_D. Okaue, M. Imai, S. Kumagai, T.
° i Makita, M. Mitani, T. Okamoto, J. Takeya and K.
H7, R 210 nm AFETHE, A A AR HORS Fukui: Commun. Chem. 4, 88 (2021).
DRI DRW R > 7 N MR S av7z(Figure 2b), Z il
. F v U TIEA SRR R mA RO A A

1) I. Tanabe, A. Suyama, T. Sato and K. Fukui: Anal.
Chem. 91, 3436 (2019).

*E-mail: itanabe@chem.es.osaka-u.ac.jp
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Graphene-Oxide-Semiconductor B L HEBFR % & L 7= SEM OBH

OfH w2, ML B2 RR BE2 =& HI, RE B!
VESRFE TAERRIEN, 2 PRSI I

SEM application of the graphene-oxide-semiconductor type planar electron source

OYukino Kameda 2, Katsuhisa Murakami 2, Masayoshi Nagao 2 Hidenori Mimura' and Yoichiro Neo

! Research Institute of Electronics Shizuoka University, 2 National Institute of Advanced Industrial Science and Technology

1. [ZL®IC

BIEBMHALE 78508 & o e 72 BRI E 118
WEESEM] OB R & LTAS AV SERTW DN, 2D
e L, BTE—L22MIKL720DLL DEILE
Fe, X e Vos|EHLUER, 10°%Pa &V o7 lE
HZEREAMVE LT 5, —J7 T Graphene-Oxide-
Semiconductor (GOS) B B FJEIL. 10V FEE DOIKE
JEFR L0 Pa 25 107 Pa OIKE 2288 F CEMEL .
HBHAD/NSWETE—LERT D, S DIZEED
6/7 RIS 7 5 B0 5 B 30%LL L& JE Fig. 1. GOS T FIR CHitY L 7= SEM 18

VAT DT FRAEDFERR LT g p o o 2RI, E— LB BT

x 1888 b’ Bm

5mO$M®@%ﬁ Z GOS V- ifi fE TR & B L7253 BFE L % E 5 7oA A K at L7,
i‘-é%y‘c?iré BLZEHERR A KR ‘F’“B%{KLUE%:YX % N
ML FREET SEM OESIG TR 5, ABE O fam BE

THL ﬁ:th/x7wﬁﬁﬁ® Sy fHE SEM OO GOS B IHA MM L CIEBE 1kV OB F £ — A
FaHE LT, GOS BEFIA M7z SEM B o@lgis CEBN SEM Fife 2 1 105, 2T — Ui TR

FUET Em A ORI T 1 SRS B — 7 Bl 6.5pA Tio T, £33

2. AHik L—ya ik, REROBTHERTITETE—
Aﬁ7¢’@ﬁﬁ@%%ofmménfwé Lnb
Motz BIZ, GOS BIR &5l & H LEMOMIZH -
WCEREMERET 2 LT, EFE—LDENRY %
T 82 R Lic, B E—LDIENY Z Ml
T22L T, BFERBERIO T o —7ERHAHEMN
L., 2 N7 X MEFZOHEMBEIFTE D,

R AT T 45 A NETER AR L ekm
DE | SEM & s L, GOS FEF1H A #5#k L g s+
ZiTo7-, HEALZ SEM iZ=2 v F o —1L o A&
DW= L o XDBD 1/3 fg/hRTHY, 73—
?Y%@W@i@“OMmT%% BlERE e LT

R ETH O D 400 A v 2 B\, KT 3A

2KV ZFIA L, 75 7 = L Y — REED 4. FEO
RIS 10V OEBIZEE G52 8T B E— LD GOS T Hif T-Ii 2 448 L 7= SEM OMEREFEA %17
E—J‘éﬂé T/\/fx@ rEUjJD&U\EE‘(}ILu+{EJi;'EE' 1/\\ 71:1_7 EE;{}IL65pA @?H/Eﬂl/f; /]}X@f:ﬁb\ SEM
/ X% /'\7_‘:‘ > ]\ (Kelthley 237) %1%)% [/ b“_‘ 1%0)@ E‘Zyj L/f:_o GOS %{ﬁ@ SEM J'_.LT)EHODTHI:

NEWE & BB OEN O HHETEREZRE LT, ’@iﬁ?éﬂto £7-. GOS BTN S B
-, BHEEZBRET A2 AT —UBEREBUNER LDJEIN Y ZHEH] UATIC IV E TS 2 TR T 5 &

(Advantest R8240) I XV EMIL-, £/~ BEFHuE > TN A R LT, A%, AEMEERE LB

1= == SIMION 21 LT GOS BF a5 RAFIITHIER L, SEM g oofkgEm L4 Bi57,
BHESNAETEO Y I 2 b—a VE{ToT2,
X Ak

*E-mail: kameda.yukino.16@shizuoka.ac.jp 1) K. Murakami et al., Appl.Phys.Lett. 114, 213501 (2019).
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BRI SFGC /AEICK HEEH OFET DEREEDOEH A

OKH FIORY, MR 5812, Tk ARN2S, EA £(7 07

LFHR RO T TR,

PTERFIEER T Z —,

STIERESDFXT VT 45 2 —

Probing charge accumulation in OFETs during operation by electric-field induced
sum-frequency generation spectroscopy

(ONaoya Ohashi?, Yuya Tanaka 2, Hisao Ishii % 3 and Takayuki Miyamae® "

!Graduate School of Science and Engineering, Chiba University, 2Center for Frontier Science, Chiba University,
3Molecular Chirality Research Center, Chiba University

(i8]

HREERDE -7 VA F (OFET) O EAICHIT,
TNA AR LA B LR EATH D, &
JTTIX, OFET DOATFEENLE & ifaiabe i o> 47 1B )
MTF N ZOEM L BREICER T2 ENbho T
72V, —J7. TN ABREBHREIC BT B BATERE & KA
DL FELE & DBRIC O W TIEEEMI AR S 8 20y 2,
T, FaIIFEMREREA (SFG) ik V., B
WCHEFICBEZHNT 5 Z &L TRETHIERFEDR
ZFA L BB o> OFET WEED Z OB EIEL 2 R AT,

(=5&]

Si FARE LR 12 HMDS (hexamethyldisilazane)
WP ERE L, &0 EICEZEZEEEIZEVIES 50 nm
@ 2,7-diphenyl[1]benzothieno[3,2-b][1]benzothiophene
(DPh-BTBT) B Apk L. Hi&IZ&EMmA2K5E LT
OFET ZAFpk L7z, SFG MIEIZBEHR D SFG 73t diE
V&M, SFG Y, AIEE (VIS). ZR4E (IR) 4T
p @)t (ppp) TAIT-7=. Fig. 112 OFET Wrifi[X & S5
Al iE O 2R3, BRGEE SFG JIE T, 7 —
NEIE Vg ZHUINLTZ, Zed, #EETIX Vg 12X T
V—A « RbA VEERE Vi ZEUM LT S A ABK
KRBT SFG MIER R bHET D TETH D,

(#5R]

B0 D Vg HUINKEFIZE 1T % OFET @ SFG AX7 kb
% Fig. 2 (2R, fefiid SFG YeomE [ IR 582, AfhX
IRDOWFEHEHKT,Vy=0V TOD SFG & T,DPh-BTBT
WCHRT 27 ==V EDOIEH v —27 (3057 em™ 431)
& HMDS IZHI3T 5 A F /L EL st Bk « i eh e B 8l
(2912 cmt, 2954 cm™Y) D — 7 AR L=, AF LM

OATHEEAN BAREBEZEZER

*E-mail: t-miyamae@chiba-u.jp

DRI LD | MRS [ EEA D DEF%
BIRICEHHITEX 5 Z LR ENT, F72. Vg # 0V
OWPETIE, Vg DKRE ST U T SFG iR kK
TLERFEIR MR LT, EETIX, ThEho
L EWEREOMBI I OW T A ST 5,

Fig. 1 OFET WriiX & EHFHE SFG 7l B X

0.6

o

TR —e—V,m =20V

L. —A—V, = -40 V

2

‘D 0.4

&

E

@ 0.3 A

E‘

£ o024 J ;:

2

§]

E o4

% 2912cm™' 2954 cm™! 3057 cm™!
=2 | 1

0 . ;
2900 2950 3000 3050 3100
IR wavenumber (cm™)

Fig. 2 Vg FIMEED OFET @ ppp @Yt SFG A2 kv

X W

1) C. Katagiri et al. Org. Electron. 86, No. 105928(2020).
2) C. Katagiri et al. Phys. Chem. Chem. Phys. 23,
4944-4950(2021).
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KEZREREL=-7F 42 —HE TiO(001)-(1 X 4)3R E O R FRE H SR

Ol X, BE 1R 2
2R R ROEBETAERAERE, 3 KBRS ReyRe i Tyt seht

LR BAMTR R BRI,

frE oz 3

Atomic force microscopy study of anatase TiO2(001)-(1x4) surface adsorbed water molecule
at room temperature

ODaiki Katsube®”, Yuji Kunisada? and Masayuki Abe?

1Department of Electrical, Electronics and Information Engineering, Nagaoka University of Technology,
2Graduate School of Engineering, Hokkaido University, *Graduate School of Engineering Science, Osaka University

1. [ZL®IC

7 =B TiOs (L@ Ll s M4 FfoWE &
LC a—7 4 Y ITHMEOSHIN T DIHMETH 5,
SRRSO FERE L 72 27K & DFUSIZ DN T, WD
NOWERENRH D LDOD, 1ZFEAENKIRIZET S
FEBRTH D E L BT, BIRTIIAKOESE ST S
RWEWSTEENRINTWD V2, 2D, =
IR TR T HWESETBEOWET A oW A D
FEP T — 2122 L, RBFE T, Koo+ OWAE
A N AEREGE E RS T, FEEERR - ) B
HFEINC-AFM) % AWV T, SR TKEE ST 42—
B Ti02(001)-(1 X ) F i & BlE Lz,

2. REBRAZX

7 & — ¥ A TiO«(001) # X Nb K — 7
SrTiOs(100) A (15 et B I VERLL 72, R IR
IRLEE 800°C., W4y E 1.0 X 10-6 Torr, L —H—/X7 —
BEFER) 0.8 Jlem2, 7SV AL — bk 2 Hz D5 CERL L
72. NC-AFM HIEIZ oW\ Cid, HIRER%Z, —E LK
RBEREEITO R fTol, T2 —EH
TiO2(001) F I ~D KK FE 1L, ~_—AJEF~ 2.0X 1010
Torr D — K v 7 =|IZ T, K4+ % 1.0X107 Torr
FTHEATHZ LTI,

3. %R

M 1 IZKOREREELSEBEOT 2 —EH
Ti02(001)-(1 X 49)FE A D NC-AFM 4 % 7~9, KO
A X TV T, EWAIRIC R % 28 A O
X TV ZENRMRTE D, TD72H, NC-AFM %
FCRATWDIHERET, KEEICLDLDEEZEZD D
LIRTE D, AT L V. 120 K BLEA BRI
WEWETE T TiEle < AFRENBNGD, 230 K

OABHEEAN BAREEZERER

*E-mail: d_katsube@vos.nagaokaut.ac.jp

Somm
1 KORARE B ST F 5 —C 8
TiO(001)-(1 X 4)#1fi > NC-AFM {4,

TIH.OH LR A Z N HESNTND 2T Lk,
CIZTCTRATVIEAITOH K THD EHEHIEND,
F WEY A MToOWTiE, NC-AFM o= b5
AN EERMEEORNGER INSEE 2D, 7T 44—
B Ti02(001)FK H D 4 {58 Z & 7T 2l s
TH 5 TiOs FNTFRAJIZEAE L TWD Z LD o
7o £ ESREEEIEIC LY . A EmICOEST
L2 ET, KRS TRAEMNMED Y T A MBET D
ZEMbho T, ZHUE, F|illcRIF5 OH 0
HEEZHAONITE2FENY LD EEZDOND,

X M

1) Y. Wang, et al., Nat. Commun. 4, 2214 (2013).

2) |. Beinik, et al., Phys. Rev. Lett. 121, 206003
(2018).

3) D. Katsube, et al., Nanotechnology 30, 215704
(2019).
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YLAMTSTIVDETFTLEHICEE T/ Ay—ILEMOTESR L EBAOEE
o IR, Ex A Rl
VERBEKRFERFERE AT

Definition of nanoscale contact by Moiré corrugation of
twisted bilayer graphene and its effect on nanoscale friction

oKanae Hirao! and Naruo Sasaki'”

IThe University of Electro-Comunications

BEEL T, ~A 7 8 A — kYA ROZEERI @)
< Flhx OFEAER N & » ThEE L= EEHE 418
AT D Z L CEENELD EHHSATWS. Ly
LR A7 —/VTlE, BEEM CER STV R
FALDOHRPEEEDO R T L LTINS Z L B FER P AR R T e s 1
[1]1& BERR[2] DM )7 70 & il ST 5 ARBFZETIEL S I SeSesTess 2t el0cte : | Oin
JEREEE MG DT LR — o D IRITASA & D =805 R L A L AL | ot o
TRFUVAWTEHRY A AN T 7 2 Rmos
itz EEHETDH.FNICLD, T A — VEED R I
BUEAEMICD O A — VOB R
A R R o W

9, MK I 774 MR EIL, 797200 —
b & =R F —IICIR L E e AB flEfEE L 72D K9
IZEE L7 & EORMAELZG, = 0deg L EFRZ LT
(Fig. ).IRIZ,7 9 7 x> ¥ — h%Z0deg < 0;, <
10 deg. DHFIFH CTHIEZSHTH 5, &Y A A MG,
DI~ HEBE S B2, KFZEOSF 1%y 2 =
L—ya OISO A BIE 2R o R T v
¥ /VEA#[3]% Van der Waals fH AL/ERICE#E A L,
Tersoff A7 > 3 v VEAR[4) CHA R EM A &5
WU CE R < o RV F— 25 RE LT

KA A N6, (Fig. )T, 77 7= — FHND
IR < B (BEAE D) f,00 2 RoTHAh & Itk
TDE,ET LAF— o OFFL TR S D EWIN 2R
SYANELILTZ. Fig. 2(a) & 2(b)iE, > — b &S HLAI
R, PRI Le & 2o )ittt 5. BILNER
LA AB FEJE HEE < & 2 fEIS (BB , ARFLPNED
RIS AA FERE & 72 2308 (a3 TH H. > — b
NEET D & aflIHRITER» DBkRIEIN TS
Fr, BREIRIZFEARIZ B SR N TAAZ DL 2 R0 o
72 (Fig. 2(c)). E HICAFERTIL, ZOET VAR NE
BICHEZ DBV TChiEmT 2 TETHD.

X ®m

o Graphene sheet

Graphite substrate

Fig. 1. Simulation model of twisted bilayer graphene.

]
o]
[oe]
b8 2
- = o
e v
s
PP
2 51, o R,
g
1
¥

pN) Adhesion force f, (pN)

1) N. Sasaki, T. Ando, and K. Miura et al., e-J. Surf. Sci.
Nanotech. 14, 204 (2016).

2) M. Dienwiebel et al., Phys. Rev. Lett. 92, 126101 (2004).
3) W. A. Steele, Surf- Sci. 36,317 (1973). Fig. 2. Two-dimensional adhesion force map within (a) rigid-
4) J. Tersoff, Phys. Rev. Lett. 61,2879 (1988).

Deformation Az(A) Adhesion force £, (

(=]

and (b) relaxed-graphene sheets. (c) Moiré corrugation for

relaxed graphene sheet.
*E-mail: naruo.sasaki@uec.ac.jp
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AFM Ht o9 —DBINIERERICEH T HIEHEEXIR

Off Y, A HIE!

VRO R BE T SR R A 2R

Effect of probe’s mass on dynamic spring constant of AFM force sensor

(OWataru Kurahashi” and Yoshiaki Sugimoto?

!Graduate School of Frontier Sciences, The University of Tokyo

1. LI

JE B B T R [ D B ABE (FM-ARM) (3R DD 7z
WEE 7 23RN S, g o JF - iz &
LIRE) O IEE B OTERE L, 3B % A
A=V ST REETHDH Y, FM-ARM O ))& v —IT
. ARLREZMTIES S D F L=, /NME
g G IR E) X & 2 Rl AR SRS 7 (LER) 2. #h 4R
B & REIRB 2 [FIREICAT 5 2 & H T 5 F XADKAIR
1 (qPlus) V72 &, ZHEEHEL LOBHFEL TN D,
5 0 BAGRIE L ARM 23481 5 BASD—>Th
. HherY—llBWiEhEds EHICEAEL 5
ZLEEEETHDH, EY EITROEMET VEHWT,
REHORT v v L& ) BRI E S & it
EHOMIZEE Y LR RO 5N TND, BT
NR—D—RIIRIZBIT 5 BT RERIIFHIERE K
25 3% 5 Y, FERIC, LER O—RILEICEIT D
B IZRERT 23%8 035 P, LavL, b il
S LT BARR IR E 2 E L TR D . BB OE EIC
K DRE T ~DOEBIIBE I TR, & 2 TR
ZeCi, #HFIES), B X OMEfEESICR VT, Eito
BaEMNMEHC RITTHEICONWTELZL, hrr¥—
OEMITREROKRIEEITH) Z & T, RFMHOER
HHEZ L0 Fie b0 LT 2HME LT,

2. %R

R % [EE Lo i P IRE), (miEES (Fig. 1)
(R THREH 2 AT T T2 BR D IRB O 2 L 2 5
X ORDTZ, AR CIIRHEE R E LT X, EH)
T O EREENRSONTND R X DR &
LTEX, BHOEEIZIFESH +OEED 0.1%01 5
20%FE TOHLDEBRE LT, HAVNIRE T DOIREE A
Koz, HITIRS), MiEREIOm ;T IZB W T, HEto

OATHEEAN BAREBEZEZER

*E-mail: kurahashi-wataru900@g.ecc.u-tokyo.ac.jp

Fig. 1. e —odFiEs (L) CfERES (7)
BFENENT 5 & —RIEEOE BT Lz, &I
TR E ARz, FIESHOBRE. EHOEE
L0 BT RERIIR KT 3% ERD Lz, —H.
HFEIRBI DS A BINIERER O R IZHR K T 14%
EEThHoTz, I F L= qPlus DT IRE) %
MW a e —o5sG, IREMsbLEHINART
HDHZ LI L 2EMETREROEINEIA L EEICLD
BT RER OO EI G N L IT/hES N, §FE
REE S JER I 7 N &2RD THEET 2 DOF
ETIE—HTHZ N REBINT, —FH T, LER HD
EIRE 2 VW5 e v —0B54E, BIfZhREERo
HRENS K E L, BETOEREEBEBICANT-ET VE
AWTH PR ZRDDMBENDH D Z ENRB SN
7

X W

1) F. J. Giessibl: Rev. Mod. Phys. 75, 949 (2003).

2) Y. Sugimoto and J. Onoda: Appl. Phys. Lett. 115,
173104 (2019).

3) D. Kirpal, J. Qiu, K. Purckhauer, A. J. Weymouth, M.
Metz and F. J. Giessibl: Rev. Sci. Instrum. 92,
043703 (2021).

4) J. Melcher, S. Hu, and A. Raman: Appl. Phys. Lett. 91,
053101 (2007).
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HEBEEZIBEER STM AN T 7 1 /N —RiE & 1R

O 1K71 4,
SES

VT IER R T JERe,

i S b
DIFRT VT MR T —

Development of home-built UHV LT STM combined with an optical fiber

OYuji Nonaka! and Toyo Kazu Yamadal?*

Chiba University, 2Molecular Chirality Research Center in Chiba University

1. [ZL®IZ

A b RVEEBEE(STM) &t A2 @l e L7 WF5E 08 %
FIATbNTW5, KBS STM 2HW7 7 Xx
FHESUSZ AT LTo oy THRE A T STM EEBIEE0 Y,
S STM IC X 5B RRE LOR—FHS 171D
DFESART MIVOFFEREE SN TETND 29,

BRI T~ X, K7 7 A N—WNEH - BEELEm
iR STM #E@E 2P L, o7 7 A N—%, SBHE
HITBIZERET D2 & T, STM BIERFD X /X —
ONOFF DB E AL DB L Z T T, FBHE
SHIIC B L EMBE N TE D%EHE LT,

2. BAF EIRALRER

—fRIZ, & STM SEHZ RS B B8, K& TE
@éb?‘:jﬂ:%\ BHIEF = L N—DEINS, BHI—L R

LR EELT, STM RELREICH T2 FER S
%, Fox OFEEEZEIKIER STM #fETix, STM HlE
IRFLZ STM ARRZ SR TH LT 7o OREHLE N2 T
HTZ Ll BYTIEBICEEEZ A VNI Y I
25 E STM BT %%Tf%iﬁb\ EBnHoT,

ZZ T, FigllZmRT k91, uftieriekarFEJ L A
BB THERE D 2B Lz, WNENCEEEZERG0
X7 7 A NR—=IRA>TND,

Fx OBE STM RIFIZIEEEEN = AN b5,
EF"L‘ CRBEANVTEL, WyEexyFo—7 &%

PREEL A L (B EZE L Epoxy EH), =
ﬁ@;ﬁ 2. 77 A THRIEE 0.45 mm)E#55E LT,
120°EL (& L7 B =Y H(5%x5 mm?, & 12 ) &M% T
“MAFEAEE L, B YBRICEEEEAREINL, 2V v
AT 47— g Tz B ZEELE, RS
B [FERIZ LTS N R# C & 2 (x HEh).

W7 7 A = (= T 200um, UV-RIRRE6 ) S 4
7 v 2 FE(Figd YERRE DI AL, STM ARMKIZE T 72

ONFHEEA BARDEZRS

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

HEHO

Tip /L& — & Ptir tip

Fig. 1. .7 7 A4 N—WN&EAE STM OWNEEE, HeNe
laser (3% 638nm)fti i, (a) Laser OFF Ff, (b) Laser ON
H‘é}:o

B 1 mm U LEE LT,

Fig.1 {2 STM WD EMFEHE %7, Fig.1(a)id L —
P— OFF K DHE T 5, HREFAFE Au KifiIZ T~

o —F L T35, Fig.1(b)ix L —¥— ON KD EEL TH
% (HpfkEg), STM / o XlE, STM B85, STM %
HMEND, L—F BRI X2 RERFE LT, &

ST E A bIC L D L — P —BEE OB R %
R L=, BUE, SERRRIC X2 R Loy~
WREHRAL TS,

X B
1) Kazuma et al.: Bull. Chem. Soc. Jpn. 93, 1552 (2020).

2) Qiu et al.: Science 299, 542 (2003).
3) Yoshida et al.: Nature Nanotechnology 9, 588 (2014).
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[3Ea02-11] SO/BI

Chair:Matsumoto Takuya(Osaka Univ.), Ayumi Hirano(Tohoku Univ.)
Fri. Nov 5, 2021 9:15 AM - 12:00 PM Room E (Naoshima)

[3Ea02] Interfacial structure and size distribution of nanobubbles
*michio niwano’, Kazuki Iwata’, Teng Ma?, Taisuke Tadaki®, Ayumi Hirano-lwata®® (1.
Tohoku Fukushi University, 2. AIMR, Tohoku University, 3. RIEC, Tohoku University)
9:15 AM - 9:30 AM

[3Ea03] Introduction of lateral voltage as a new input for artificial lipid
bilayer systems
*Takaya Watanabe'?, Madoka Sato'?, Maki Komiya?, Kensaku Kanomata®*, Teng Ma®, Daisuke
Tadaki?, Fumihiko Hirose®*, Ayumi Hirano'*? (1. Graduate School of Biomedical Engineering,
Tohoku University, 2. Research Institute of Electrical Communication, Tohoku University, 3.
Advanced Institute for Material Research, Tohoku University, 4. Graduate School of Science
and Engineering, Yamagata University)
9:30 AM - 9:45 AM

[3Ea04] Development of nano-endoscopy for visualizing inside of living cells
*Keisuke Miyazawa'?, Takeshi Fukuma'? (1. Kanazawa University, 2. WPI-NanoLSl)
9:45 AM - 10:15 AM

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

[3Ea07S] In Situ Observation of Lipid Bilayer Construction and Cytochrome ¢
Binding on Cytochrome ¢ Oxidase Modified Electrode
*Ryoya Sano', Narumi Yoshida', Masaru Kato'?, Ichizo Yagiq'2 (1. Graduate School of
Environmental Science, Hokkaido University, 2. Faculty of Environmental Earth Science,
Hokkaido University)
10:30 AM - 10:45 AM

[3Ea08S] Free-standing covalent organic framework films prepared via
alternating deposition: structural analysis and CO, separation
performances
*Masaki Kato', Takashi Yanase?, Taro Nagahama®, Toshihiro Shimada® (1. Graduate School
of Chemical Sciences and Engineering, Hokkaido University, 2. Faculty of Science, Toho
University, 3. Faculty of Engineering, Hokkaido University)
10:45 AM - 11:00 AM

[3Ea09] Research on Polymer Nanomechanics Using Atomic Force Microscopy
*ken nakajima' (1. Tokyo Institute of Technology, 2. The University of Tokyo)
11:00 AM - 11:30 AM

[3Ea11] The molecular mechanism of amyloid B aggregation at lipid membrane
interface under a non-equilibrium open system
*akane iida", Hideki Nabika® (1. Graduate School of Science and Engineering, Yamagata
University, 2. Faculty of Science, Yamagata University)
11:30 AM - 12:00 PM
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Interfacial structure and size distribution of nanobubbles

OMichio Niwanot!, Kazuki Iwata', Teng Ma?, Daisuke Tadaki®, Ayumi Hirano-lwata?3

Tohoku Fukushi Univ., 2AIMR, Tohoku Univ., °RIEC, Tohoku Univ.

F 7 371 (NB) XN A ORI T, @H O
RIBITIT 2O A e R e E 2 /35, Bx i3
WREEALIE TR L 7= 100 nm 20— Mil2H4 5%
ZIE TV X L RS ThE T D Tk
(F 7 HFLINERE) 2 HWTFH I NT N EFRAL, 7/
Bt b7 X TTIER E2HWTT N7 L0k
PEEMEL TS, ZORIEETERSILD NB O
A ATX 100 nm BETH Y, NET L0 ABERICER
RTEBHZ LMD, FexiZkka 2 T AEEZNA LT
NB DFEARMFFE CRIROAA0NT IV DZEE) & Rk
BT TV D,

TIE TN AR X TS ORI A & T
JRLF N T X TIRETE TR, 2 OREE, ik
DBEBA 22 & D 2 & Z DB RIRE DS 2105
FTORELL Lo TNDEZ LEWLMNI LK, Fig. 112
BRG] & LT CO O /AL NB ORI ER 3T I E it He
R, K& TR 4R TT O, NEL NB KIFR 5347 2 244 a1l
iE L BRI ORI OB A~ T, Z DORERD Fig. 2
Th D, KRN J2ITRosTNDZ NN D, =
DR R IRRIPRAIEL, [F CRIRDF 7 STV E LR
BERLGWZ ERFER LTS EIRL TS [1.

fillg, F 7 NRTNVBLZETRFEMTHD0ITON
T, ZORKZH D 7o DIZTRINRI 3Nk L R e
WHE T N7 VO EEE R, ZORE,
3ok B (Ice-like) D K DB A TFAET 5 = & SRR
i,

fill[Al LR E &0 NB DA LB Wz oW T,
T o0 NB BMEZET BREOKFE SN, KR ME CBE
WCER/NMZ72 B Z ENFRLTNB EEZ TS, D
HREEIWD ANTRRDADOY I 2 b— 3 VEAT
WV, EBREREAMNRER T2 NS Nho DT,

OATHEEAN BAREBEZEZER

*E-mail: michio.niwano.d3@tohoku.ac.jp
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[1] Teng Ma, Y. Kimura, H. Yamamoto, X. Feng, A.

Hirano-lwata, M. Niwano: J. Phys. Chem. B 2020, 124, 24,
5067-5072.
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VHALRSFEE THTERE, 2 AL RFAERIBEMZEAT, S HALRFER BRI @ ST e, 4 IR R B LT FeR:
Introduction of lateral voltage as a new input for artificial lipid bilayer systems

(OTakaya Watanabe®-2, Madoka Sato!?, Maki Komiya?, Kensaku Kanomata*
Teng Ma3, Daisuke Tadaki?, Fumihiko Hirose*, *Ayumi Hirano-lwatal?3
!Graduate School of Biomedical Engineering, Tohoku Univ.

2Research Institute of Electrical Communication, Tohoku Univ., 2Advanced Institute for Material Research, Tohoku Univ.
“Graduate School of Science and Engineering, Yamagata Univ.

1. [FL&®IC

IR D AR E T H HIEE — 0 a2 N THNIER L2 IR 4 FESRIE, M 22 o /R 7 B ORERE
iR E LTASHNWSLRTWS, L, ZOREHFETE 10 FRIZLD O T, E@EFROBEEHE L CE
WEFT S 1 AN VNV AT A Thotz, —Ji, Fexld, ZOMRE 7RI E&ékﬁékmﬁé b
WX, BARIZITEN T LWEEE T v F 7 4 — A%mmr%é®fi@mﬁk%z PEROBEEMELEIC
Nz T B AT 7 O EIE % FIUINC & DR O & 57 7= 102 O TEIE % FIIN Pl RE e SRS R (R oo (R &
BB, & DICA 4 F v XNVERICKHT DBEEATEEDONFICOWTHRF L7ZD T, ZZIZ#hET 5,

2. EEBAE TIOLT AN

JEE 125um OF 717 4 L AT ¢ 9 100 pm OFGHFLE AL L, 2 OFLEIIC | ik
JESATEEZHINT 27200 Ti G4 EB &5 L, I, WRTF~E@EE<
720 Sio fukxEa EBRE L., Znad N5 *A%ﬁwiﬁm&btwmn

W%Ltﬁ%%®%@%/7/ﬁ/7j/7%Tﬁ*kb 4y IR 0 Atk o
CEAREZ S TIEOIEMIZOW TR LT, S 6i2, ZORPIZA AT v 3v ({
%@@LT?%Z» EHEOFHZITV, BEEATEE ORI OV TR L 72, AL (¥9100um)
3. #R._FLH Figl 77uma > 7 4 v
LXK FHA.

IZUDIZ, 77807 4 )V ATFHEASOEEATELERINC DWW THREF Lz, &0
FER, BIEEINC XV Ti RimAEb i, SRR Q 5 50 MQLL EIZE T fRYEATEERL
BOTHRT LI EN Do, £2 Tfﬁﬁmﬁmzpt%%&%btk:a iR m
OHEMABIH SN TR OEBETEHMA AL R > T2, T OXFHRF TR L2

B TEORBUEIX >200 GQTH Y, LAY O Ti X SiO @OEEELZIT 52 BT EES D
ERLEE O FIEE R TE D Z LN -o Tz, RIC, T DOFEFICEMEIFNE Nat |
?VX%@MA&%@@LKF% JEEERTETE O A TIXBL S e o 72 F v VB “M“M“WM%AM
B SESEATEIEIC & CHHE SN2 (Fig2), —FH. FXY RN EGERVETIEZZO ! ‘

ARy (] ;’ci BRI T, ZNLDRERIT, A4 F X RV OFHIENF LT Fig.2 Na,l.5 1k % i
TTEEPARATOHLZLETRRL TS, BATEE RER 2 AT F v RU~ERI S EEos) 2.
FHTEITEY | F v VB BB ICBE D B PSR S h s LI S D,

4. @K
[1] T. Maetal., ACS Omega, 4, 18299 (2019). [2] T. Maet al., Chem. Lett., 50, 418 (2021).

*E-mail:  ayumi.hirano.a5@tohoku.ac.ip
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Development of nano-endoscopy for visualizing inside of living cells

OKeisuke Miyazawa'? and Takeshi Fukuma'-**

'Kanazawa University, “WPI-NanoLSI

MNEZRER T 2 AN TH LM OERCHNERICE N T, A EORIRS 0T/ Bife 2 BifRd 5 = L1k
MBS EBFET D DICHETH D, Ok, B HMETCBMERIRMEE CHREmCHH OB Th T
7oy, S OEWEBREERLZZ M S MRRICIZHIR 2 & 0 | RO T B8l RSN T D, £ 2 THAIL,
K TF ) A= @ 3 WICSLIAREE A FHI T & 2 =R ouJR 1 BMEE (3D-AFM) IZ&H L, kO FIET
IR T & o 72 Gt T OMBINE O ZWOoeEEBIE 2 £33 5 [/ WS OBZEICEY A T D,

ARFFETHFE LTV D) WO % X 1a 127”73, 3D-AFM Tid, BEEHZFEINICRHA L, BBt
TAMEEANER IO 3 Wen a2 BGT 5 Z LI K0 BB O 3 oLk E A aTi kT 5, ARBFE T, BEEE
AR O T 2 MR B 503, —fKIC AFM TEH SN2 HEHIE S 10 um BiZ O MR O A A L
TEY ., BEHEMBNTICH A—VE 525 ER<IFEATHIZEXRETH D, TDD, lad X Sz,
FWERORE 7o —7 (] : BEE200nm LA, B 5um U l) Z2ERGT 208N’ H 5, Fxid, FEERL
FRENIZHEA T & 2Rt OERIE L LT, Si #f#t% FIB-SEM THI L L TS L S # % J7i% (1. obataya et al., Nano
Lett., 5(1) (2005)27) #HENi L7z (K 1b), X lcid, A X7 HeLa Mild (v FOMBRAMIE) (7 e—7 %M ALK
RRCB LN 74+ — A —T THY, 7o —T7 P2 BRI — 7 BRNATWD Z E0Nnn5d, K lelxX
1d @ HeLa #UHE O SEABAMERE O FRME /> CHUSG L7- 3 IRT A CTh 0 . HIBEPNEEOREE S 3 IRt Al il
{EENTNWD Z ENRG0 D, £i2, 3D-AFM FHUR I 1T GBEMEEBI I LV RN A X TV D 2 L 2R LT,
BE, ZORHILIAMC S HIFENERO T 7 F 27 4 7 A 2 RN O 7 2 TSSO abickTh L TR Y .
ARFIEOFNEAR 2 LN SISHFHAG 2L K SETW5, LED X 91, AFFETIE, 3D-AFM % N— A
W2 WS Z B L, MRS OMEL A EEAbCE 5 2 L 25EE L, AFETIE, MENEHEIE
YetanoF ) LoV TRIBME L, £7o. R TE TIIIE TE A2 W O 71220 72 e b BB E ©
ELMREMDH D, I DI, MR Z MR SHATE 2 FIEOMNLIL, 4% OMIBNIZKIT 5 /T
72 2RI + 3 I AFM GHRID EBLUZ 72203 5 72 | BFGEAMEE CIE RS 2 L O TE 720 10nm L F DT/ B
Z AL T X ARSI, RAFIETH LN D H- 72T, Mo RLEgEC, BB, EBHDIRLRED
T LNV TOEOYEEL . ZHICESSES - FPRHIRORRICORB Db D EMFIN D,

A B ™ c4
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Fig. 1. (a)7 / WIS DOREEER, (b)Si &7 17 —70 SEM 14 & (c)HeLa NI 7 1 — 7 &4 A L= S 7=
7 4 —AJ1—7, (d)HeLa ML DN FHIEAG & D ARH 5 T 3D-AFM & H W THUS L 72(d)3 kot 153 Aifh.

*E-mail: k.miyazawa@staff.kanazawa-u.ac.jp
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In Situ Observation of Lipid Bilayer Construction and Cytochrome ¢ Binding on
Cytochrome ¢ Oxidase Modified Electrode

ORyoya Sano', Narumi Yoshida',

Masaru Kato'?, Ichizo Yagil’z*

!'Grad. School Environ. Sci.,Hokkaido Univ., 2Fac. Environ. Earth Sci., Hokkaido Univ.,

1. ##8

BRI EIIMOZ R ERERE ST & OFEA.
ERHIZE > TZDOMREEHET 20D L AFET
5. v hrahcBEEESE (CcO) HbED—DOThHY,
PR SRR AL D T 7 = L — A PER TR C & D MRS
DRIHNLE L, ¥ b7 1 e(Cyte) SEFEME
ENDHZETHRFBLREIT L COKICERL, FFRHET
IRTE R % HaAE S D B o %%tbfwé L2
LG, Z v 37 ER+tOME/ERITFRAITHE X1
MENTWVD DT TIEHRL, a@ﬁﬁe%@ﬁﬁimwﬁaﬁ%&
72 EOBLRN S Z ORISR LTV D.

F MR AR (SEIRA) 43t At 12‘%@&%{
BNTEAE L, B & EE 2R T AIIEE S 501
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I NI/ AN ROE— 7 RN D, KL O i
7)§EIﬁET°Z%>6 F DT, HEL LTz CcO DELM DS Cyt
c EOBHEIEDI IR BEEZDONETHZ
2:75>fé°6 AWFZETIE, B OIS IR (SAM)
N Lf/jé?-éﬂii%ﬁ CcO ZEE/LL, IFE /0TI

(BLM) HIZEIT 5 Cyt ¢ & DEEIER%E SEIRA 7))t
AN Otofﬁﬁrj L.
2. RE&

MEFEME D > ZVEIC LY Si prism R VERL L 724
B2 SAM &Rk L 7=. SAM 13 3-mercaptopropionic acid
(MPA) & 72 1% 3-mercapto-1-propanol (MPL)D 7 V71
FA—n%EHNT, MPA & MPL DILRO R HIEE
SAM % i Lf: D7 X MG TERGEREEZ W T v
A HRKET CcO & EE{L L, 1,2-dimyristoyl-sn-
glycero-3-phosphocholine (DMPC) % U & & L 7=

OAHEEN BAREEZE

*E-mail: iyagi@ees.hokudai.ac.jp

BLM ZHE5L 7= 9. BLM B L72E
CytcxzF¥x¥ARL, CcO &DE
FHENC X VBB L.

3. #R

Cytc & CcO @KGL&%JEE')T L7558, Cyte HIk

@ 1650 cm™! BEL 1450 em™ IZBHI S AT 2 R,
I O/ RERENZNZIIEST IR L 72 (Fig
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Fig. 1. (a) MPA:MPL=3:1 35 X O%(b) 3:1 ® SAM (Z[HE
&7z CcO IZxT % Cyt c £HEBIED SEIRA # A
X7 MVOREREE(L. Cyte v A MEZZ £ = 0 min
ELTHE, Ny 77T R (Cyte F¥ A MDA
Va2

X ™

1) M. Kato et al, J. Phys. Chem. Lett., 9, 5196 (2018).
2) M. Kato et al, Electrochim. Acta, 373, 137888 (2021).
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Free-standing covalent organic framework films prepared via alternating deposition:
structural analysis and CO:2 separation performances

OMasaki Kato?, Takashi Yanase?, Taro Nagahama® and Toshihiro Shimada®”

!Graduate School of Chemical Sciences and Engineering, Hokkaido University, 2Faculty of science, Toho University
and Faculty of Engineering, Hokkaido University

1. %S

2 Rt RN il 2B 3 2 Gk ch 2 ILF
FE A 1A B S R (Covalent Organic Frameworks, COF)
i, JERMr o X b MfLic B o EEE & T 5. ©
& 57080, WEM, BEEARE, B &84 o
BHAFE I N CWw3, iE, cokd Rtz EIELC
COF ZUIMHD W 1D HIEE L CTERT 2 Tk
OREFEN/ED LN TWE[L]. LAL, 2NETHI
COF JEIZ & CTHMHARKIC X W ERII h T w3 720, K
JE D KGR 7o HlH 2 BRI D BR 23 REE & v 5 FEIRE RS
B 5,z kA ERESIE L 22 FRlc
% b RAFEE LRI EHWTC, K25 COF % {F
B ¥ FERBRK L 72, £72, COF Doy HEE
ELTCOIGHZERME L T, COJN, 23 HlETERE @ 31 %
To7-.

2. REBRFZX

KCl # 4K L ic 1,3,5-Tris(4-aminophenyl)benzene &
1,4,5,8-Naphthalenetetracarboxylic dianhydride % 23 A.IC
KA L7th, HEMBMLEEZ1T5 2 & T Fig. 1 ITRT
A I N2 AT % COFRZ R L 72, k&Rl
IZ Fourier transform infrared spectroscopy (FTIR), Atomic

Force Microscopy (AFM), High-Resolution Scanning
Transmission Electron Microscopy (HR-STEM )% H\»C

fTo 72, COlN, W BfEHEREIX, QMS & F ¥ Sv X v X
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OATHEEAN BAREBEZEZER

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

HiEE»BZE I N (Fig 1. @). —75, EKE7T=—1
VIREICIEZ 0 X ) G RBE I Ao
id, BERO COF fRESLE: & FIfkIC, RAEZEEHRICE
Wb, R E 7 = — ) v & ER B ER
DN TGA—=2E L TCEETHLIEERLTNS.
T 5T, MALASMAE R S L@ 2 LT, SR
7=—1 7 COF 3Kk 7 =—1 v 27 COF & ItigL
TH 30 fERAEEEERKE W E DRSO,
¥ 72, COF IRD CO, & N, DFERPERE 13 R 22 E A3
10° Pa DWFIC 4.6 & 72 - 7= (Fig 1. (b)).
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Figl.(@ i 7=—1V v 2 L7 COF Eo
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(b) COF D CO,/N2 i#EHRM:RE D e = S KA1

X W

[1] H. Wang et al. Chem. Soc. Rev., 48, 488-516 (2019)

[2] T. Yanase et al. Jpn. J. Appl. Phys. 51 041603 (2012)
[3] Y. Mo et al. ACS Nano, 11, 11, 11694-11700 (2017)
[4] X. Liu et al. JACS., 135, 28, 10470-10474 (2013)
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Research on Polymer Nanomechanics Using Atomic Force Microscopy
OKen Nakajima"**

'Tokyo Institute of Technology, *The University of Tokyo
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TRV, Z IR LEFIPIMZ WL DD OFF-EIZ D 3) e, IR Ok M PHEETR, PO
L\Tﬁﬁgntwﬁﬁo‘?qm%ﬁ?h%ﬁﬁf&’%"’ . sk B HEEE 93,321 (2020).
R T ?#‘r%ﬁgf‘iiﬁbjo b\b@é F*&]%‘F 4) T. Igarashi, S. Fujinami, T. Nishi, N. Asao, K.
) THo, EROBRIERITHIERE FE LR Nakajima: Macromolecules 46, 1916 (2013).

5) E. Ueda, K. Nakajima: J. Soc. Rheol., Jpn. 48, 91
*E-mail:  knakaji@mac.titech.ac.jp (2020).

1) https://www.iso.org/standard/70110.html
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The molecular mechanism of amyloid p aggregation
at lipid membrane interface under a non-equilibrium open system

OAkane lida* and Hideki Nabika®

!Graduate School of Science and Engineering, Yamagata University, 2Faculty of Science, Yamagata University

TV oA ~—9 (AD) I, 7IvA KB (Ap) &
AE ORI R T ~OEE « SREEZRHRE LIEZEN
WEEZRIRBTH Y | D5 THRE IR 708503 %
W, B 2 REE T 2B o—> & LTk
ZE T A MR OFENET v, A &b - PEfR
T5 L CRERIEEMB MM AR L TV D, [
BiRIx, AR OB - HERIC K D AR BEEA(RET S —
7. EREVIREEEICL Y AR BEELZIHT AERA L
WEESNTND, 1EoT, IFEEHBCRAEZE LTIZR
(2T AB & AR & DR AAF R O fif B 73 B2 AT
RTHDLN, BEHRTIE v —LED AR OAS - BEFR
R U P PAS RIS CTERM TN TE 2, £ 2
TAMGETIX, IRER Lo AR BEEOBIZI A TTRE /2 I
AR R A B ITHEEE L Y, ARITT AR O
A - BEARREE R 2B 5 2 & T, R EE
SERREARIN 2 B e L7,

WAHREI7: AR BIEETITBEARA L — LY ZZ R
T AW T EBCR 2 L, H EIC DOPC —HiE4
BT, T D% AR ZRML THRIBEZ5n0M & L,
1 BRI CAREER T 2 B C AR IRIR & il S, &K
SRR HECEEMAEIC L vV DOPC I o> AP %8) A 8122
L7z, PSR CIIfi@s LofET -2 & T
FIERDFEEREIT > 12,

LD, AB OHEROEIREZ LT 5720
W2, B2 ORE RO NIRE 2 BIF L7, & bahz
HOEIR D O FER O LIRE A FrE L, SOGTRE 5y
ik HBENS TEAE TOERILETTREE LTz,
% ZC, P PASHCR & B HGRIC T AB WSIN 0.5
W] & 5 % O A A L E EEb LT, £ DREE.
SRR TIRIE U od AR DS D3 EFT L7273, 5
PRI F CIZEE OHETT IS O AR O WS &3
Lz, —. FEFMHBARCR CITERENSHEIT L CH &

*E-mail:  nabika@sci.kj.yamagata-u.ac.jp
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*P=0.05
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Fig. 1. JEEEBARGCRICHE 1T D 05h BELN5h D A
DEEHT & D2, FEHERZ2ZILP=0.05, 05h
% ™ n=40, 5 h % ® n=56.

WOWEBEDHRFFIND Z EPMmRs (Fig 1),
PLEOREREX Y, MR CIIWAE - BENSE B
VPl H R RE A~ FEF BR iR CIE IR oAl E Ik e
AR T DHE SRR SN D, 7272 LIETHEE IR RE
HIERKENIIRE BRI 5 Z LR TPHEERS, 2
NOHOREEIZL I 2L —a U THRBEDOREEET
B FEVEBHBCRD AR DS A MEFF UBEE 2 ek
THIERHLNEIRST2,

RIZ DMPC . T 5 uM @ Ap & fL#s - B LEHR
BOBHE SN 2 22 LT, T OORER, 24 1% o A EA
FRTIX 1 um OEERBRBIE S L-olzxt L, FEF
BRI AR TId 30 pm FREE O BEER D MR STz, 1o
T, ERAIEERFLIC IV T b M B R 2 BRI
OIREATHE L TWDZ ERHLMNE ST,

LLEX Y RBFECIXBEIRIC X 2B ek e
DOHEFED AD FHHELOMEITIZE G L TW\W5DH Z & 2R
L. FEFAM B St T2 5 ERIIMEED M %
eI 2,

X W

1) A. lida et al., J. Phys. Chem. Lett.,, 12, 4453-4460
(2021).
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Chair:Takeo Nakano(Seikei University), Masahide Kuroiwa
Fri. Nov 5, 2021 9:00 AM - 12:00 PM Room B (Olive)

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

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

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

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

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

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

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

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

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

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

1. [FC®IZ

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

2. HEBFE

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

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

OATHEEAN BAREBEZEZER

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

3. FH—ME-CEHIEE. YT

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

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

X &

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

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

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

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

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

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

Genki Yamashita, OShu Kurokawa

Kyoto University

1. [IL®IC

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

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

2. REBAZX

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

3. RE#ER

Fig. 1. BT/ Mmoo STM oM. i

OATHEEAN BAREBEZEZER

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

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

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

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

OHiroshi Masumoto'

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

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

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

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

OATHEEAN BAREAEEFR

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

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

X M

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

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

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

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

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

Faculty of Engineering, Fukuoka University

1. ZCHIC
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BN R A BEMEAEMICIN 2, T = 43 040
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PbTiOs Shield plate
343338

Substrate

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

OA#HEEAN BAREEZEF

*E-mail: tnishida@fukuoka-u.ac.jp
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()ERE
Fig. 2 B A N XD ARM 12

X |

1) T. Nishida et al, "Nanoscale ferroelectric-multiferroic
materials for energy harvesting applications 1st edition",
Elsevier, pp. 95-108 (2019)
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Low temperature growth of LiCoOz thin films by ion beam assisted deposition

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

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

1. [IL®IC

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

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

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

2. =REBAEZE

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

ONIHEEA AARAELS

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

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

X W

log {

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

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

3) X. Zhu, Z. Guo, G. Du, P. Zhang, H. Liu, Surface
& Coatings Technology, 204 (2010) 1710-1714
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Time resolved optical emission spectroscopy of HiPIHCS discharge

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

Tokyo Metropolitan University, 2Nagoya University

1. [XIL®IC

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

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

2. REAE

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

ONIHEEA AARAELS

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

Vacuum chamber

Hollow cathode

Viewport

ICCD
camera

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

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

Fig. 2

BT 5 A

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

X W

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

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

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

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

Hiromasa Murata 2, Katsuhisa Murakami?, Masayoshi Nagao?

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

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

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

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

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

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

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

2. EERAE (a)AR :2.30

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

1.

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

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

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

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

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

OHirokazu Fukidome®”

Research Institute of Electrical Connmunication, Tohoku University

FHEEZER21E Needs—oriented 7RAIE 2358V V2R T
oY | A O ’?Sb‘fﬁ*?ﬁ/\ﬁ%‘:ﬁﬁ%bf
o, B2, BEEERRBICKIT S [FRKEE T
b, ﬁ#%ﬁ%ﬁ%@%ﬂ‘éﬁnﬁ% BT D Midg ) 2,
N7 VA F PR ERIZ 5T D TS8R R R
b, e Lol ﬁAﬂ = %ﬂé HMEFBBENT Y
A% (HEMT) 11X, =&f - KSR H ¥ —
(MBE) 7 &R EEZEHAMT & B L CHEEBL L7, HEMT
1Y) &0 B R SCRFT R GRS S, molbldoR
WL — O EMEMRICER SN~ 71
B XU EERGEE ORMREDI V< L bIC
TRV —DIENTLERoTND,
BB ERRE Y AT & (56) 128 < IR IR BhiE
{3 A7 2 [Beyond 5G] %35 & Society 5.0 DXL
WAL T7T7LRDHDTHD, Society 5.0 (% SDGs &
TXxTHHDOTHSH728, Beyond 56 1% SDGs EERKIZ
MERA R THD EF X5, Beyond 56 T /31 AL
[oT 2 &EX Y NT—Z2BLTH—NR"—I T DR
- B RITES S L, mEEME - BKE ) CREED
HREHEEICBEEEET D 2 ARRICT D2 &N
ROHNTWD, Loy, Beyond 56 T /314 A Dk
I, IRV AR C—IREREICLELED, P X
12, HERERBE DR v REMEZ R L DD, MEORT
Y VERBRE TH EHTWE - T ARTFOAI
BRI D,
IR OJE ) RO R B A I E % 5 &\ Beyond
56 1FRMEZER AW TH R FEL LR N T L
Wb eEZxBND, LML, et ’ﬁﬁﬁfﬁ:A
ERIZE ST 56 IRAIRBRLED LT HIND LD
72> TCUWAH 73, Beyond 5G j:?f%f_ BRT-o&xh LT
WD DI TR, D720, FREDH 2 D% X
Beyond 5G @Eg@%umﬁgﬁbf“é%@@\ HARKY 72
AA=VEHLTTRVORBRTH D LHEEIND,

ONIHEEA AARAELS

*E-mail: EAEEEHED A —ALT FLAZEH LT ZEN

AR 7 A TIL, Beyond 56 OGRS L OHEdERE
W% ZHBI LT /=72 %, Beyond 5G WFZEBAFEIC KX
CERL TWAIFRFRCEED FITHER L TV <,
K URY T NEERE L LT, Beyond 5G (ZxF9 5 HL
fENHEIL, REEZERZOH N HrhDd &
B L2,

X

1) John Gartner : “The Idea Factory: Bell Labs and the
Great Age of American Innovation” ( Penguin
books, 2013)

2) Daniel Charles : “Master Mind: The Rise and Fall of
Fritz Haber, the Nobel Laureate Who Launched the
Age of Chemical Warfare”(HarperCollins, 2009).
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HEMTs for millimeter- and terahertz-wave wireless communications, and its applications in
Beyond 5G

Olssei Watanabe

INational Institute of Information and Communications Technology (NICT)

1. [FLC&®IC

2000 FERIZA Y, InGaAs REETBHE FT7 VA
4 (HEMT: High Electron Mobility Transistor) DFE
TRFEE T B J (£;) 1% 400 GHz 2#B 2, 2002 4EI
[T — hE (L, 25 nm T f; = 562 GHz 73, 2007 4£(C
1% 1 THz % H8 % 2 I RFSIRJE S (f,.,) BZEhZh#
wENTWD P, —J7, GaN & HEMT % 2000 4ER74
D HEFPEM B L, BIEITH 600 Gz @ £, & 450 GHz
AHZD OPRESNL TV Y. 2 &I, InGads
0 GaN 72 E O 111-V AL AW B8 KTE 7 A AR,
SV T TV (30GHz~3 THz) & V=&
WEERURE, mRERE L TR AT TR E
B RERETT A ATHDH I EERLTND, A0,
Beyond 5G Jaf & LTDI VI « 7 T~ MR
WE A HEMT Ol - @ A iZ W TS T 5,

2. HENT OE&E - ®EKIE

HEMT O3 - ®E AL, MWETBEESCE T
FFEE 2 b DR T B X F 2 v U O - Ak
FPF <, fER 7 ot 2 « S50 HENT - FHEE D
i, FFloy— NEmOSTE (L, 77— MEW,) <
V—A « RbA CEMBEOERE (L) ORMEISLEAR
FARCTHD, MANLETHRERD IV VI T77 412X 0FE

EREMMLE (A7—Y > 27) L, 1 um LTFD Ly,
(Fig. 1) 50 mE DL EZENENFEEILTND
FlofEmEB I ORERSY 3 v M —REoLEkDT-
W Z B HEfR IR SIN/Si0,/SiN it (Fig. 2) ZBA% - &
ALUTZHER, L, = 45 nm @ GaN FEAR_E MES %4 GaN-HEMT
WCBWTERNKED £, = 287 GHz (V,, =3.0V, V, =
0.4 V) &R L7= P, £7= GaN Fef b MIS 7 GaN-HEMT
(Ly = 1 pm, L, = 45 nm, W, = 100 pm) 2T, H

B0, 75 W/mm DL b % JE 34 70 GHz Tﬁﬁmh L7,

OATHEEAN BAREBEZEZER

*E-mail: issei@nict.go.jp

Fig. 1. GaN JEAR L (C /ESL S 172 InAIN/AIN/GaN-HEMT

SiN 23 nm

/ 8i05 27 nm

SiN 2.5 nm

InAIN 3 nm
AIN 1 nm

Fig. 2. TAYS — &M (Lg=70nm) D7 > M
HEE

ABFEPATE D —ERITAHE TEREIRILR D20
WHFERAYE (JPJ000254) | (2 &V FEhE S 7,

X W

1) Y. Yamashita et al., IEEE Electron Device Lett., vol. 23,
no. 10, pp. 573-575 (2002).

2) R. Lai et al., IEDM Tech. Dig., pp. 609-611 (2007).

3) K. Shinohara et al., IEEE Trans. Electron Devices, vol.
60, no. 10, pp. 2982-2996 (2013).

4) A. Endoh et al., Jpn. J. Appl. Phys., Vol. 45, No. 4B, pp.
3364-3367 (2006).

5) LT, 55 63 [Eli Iy
20p-P9-2 (2016).

FEFNHIHS, no.
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Post-5G IZM T =B A& GaN-HEMT D BiH EhF]

O#fiy Zed’
YEKERTERASH
Development trend of GaN-HEMT for post-5G application

(OYasunori Tateno*

1Sumitomo Electric Industries, Ltd.

ZALA YU 7 A (GaN) 235 > TW A EN M BV %
FIF U= 83 GaN-HEMT 1%, 2005 4FE(ZFEH4L - H54
fRIZRRBI L, 2 D%, <A 7 vika0EE AiaoEnE
FhEEHLR . AR L — & —Hike & EF IS
ISR LTV D,

IAETIE, L0 EWEERESES TR - @M
BESREINDHT AV r—3 g % BIR LIRS
FHNZATPITEY . post-56G DT RA 2L LTH
RKONZHIFFEN TN D,

AT, —EOmER Lz KB T 5 ETofRE
AEHL ZNOOHE~OWY MARNEE L DD,
F 7o A HFFEHEBIIC 51T D GaN-HEMT OFFFEEh[AIZ DU
THHEAMT LIz,

gr%l

*E-mail: EEEEDA—LT RLAZTEH LT EZEN
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Resonant-tunneling-diode terahertz sources and applications

(OMasahiro Asada'” and Safumi Suzuki®

"nstitute of Innovative Research, Tokyo Institute of Technology
“Department of Electrical and Electronic Engineering, Tokyo Institute of Technology

1. [FLC®HIZ

JEW I L F 0.1~10THz DF T~/ (THz) #i%
Bex RSN SNEAICIIE STV 5, BEIC
BWTH 56 1THE< IHARDIERE AT A TOIEHNR
FAAENTWD, 3237 MREIRO THz SEIRIZE O
TODOBEERT NAATHDH, Z T, EAD T L—
TRED TE I N XV F A F— K (RTD) I2X 5
FEEY IZoW TS,

2. RID =& % THz iR

e 28 THz IRV TWA RTD DR T 2 ¥ /L
HiE%x Fig 11T T, EEH 2L InGaAs/AlAs O 8
PEEERES C, MRS E L & BT ORERR SO -
DICIBEDORERE & &7 H 7% VT 5, THz BRI,
FUNEE O & & HICERIBD T oAM=
B AR AE WD, BWEBEARIEO 72 IR
BIHFEAT v T I v AEEEEAL TS,

Fig. 2122 @ RTD & FiV 7= THz B RZ: DR E % 7Rk 9,
RTD (23RS & i eR & el A v b7 7 F 0
R S, BN EBAS ST L XA B L TED H
Shd, BIRILRID O AMEa 77 2 0 AR
HICCEARBELZITHH L XD Y, BIEAE
BixzAanm y N7 T & RID b 7 B AR o SR
B ik E 5,

/A7 1nm
AlAs

—F

ATvFIZvA
Ing 53Gag a7 Alg 1As

Ing 53Gag 47 As

FUR—TF
EFHF 2.5-3nm AR—H—[F

—
Ing 9Gap 1 As Ing 53Gag 47 AS

Fig.1 RTD OART > ¥ v /LA

OATHEEAN BAREBEZEZER

*E-mail: asada@pe.titech.ac.jp

AOURPLTF

~10-50pm RTD

InGaAs/AlAs
~0.1-0.5um?

LR ALIEH &
(InGaAs>—|)

H R INPEIR

\ 2l RTD%?E%E:I-“D"
SiLvX l,

THzH
Fig.2 RTD % Vv /= THz iR O E

EEERIEZIT 9 72012, RID OEEREE(l, BT
el O &fE, 7 v 7 THRADIKBEITY, BEE TIC
FEIRE AT A A THED 1. 98THz DI HHIT
Wb, mETIE8I KT T LA DEBEIAEKIZLY,
1THz 128\ T 0. 73mW B35 TWD, L0 @V JE g
Boom ) ORI TRE e R THEE, BROY, flilgb

Lo EOERbED N TN DY,

RTD F8IEERDIGH CTIX, /INECE 5 72t hs rl e
WIHORFREZAEN LT, "M TRAEBELEIESEZEETD
BRI 2 - KA B THz RGOS, [F U< B
FE 5 DN E AR Lz THz L—4—=<° 3D
A A=V T EOIBERMNMTDOR TS Y,

X m

1) M. Asada and S. Suzuki, Sensors, 21, 1384 (2021).
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HFBEEZRTETSAEVZFRALETIANILYBETNAREED
XX Beyond 5G K EE~DILH
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Terahertz functional devices using semiconductor two-dimensional plasmons and their
applications to the next-gen beyond 5G wireless communications

OTaiichi Otsuji *

Research Institute of Electrical Communication, Tohoku University

1980 AR PIEAIC B By BLEEGE S I8 L TLICk,
ERERRE - 7L 7 bu=J AFROBRTE L
WHREBIZKZ DI, A ¥ —Fy METO® &L - R
& TR I 2 Fi 2R B AR SERRE E N 1L R ) oA A
BIFTWD, BEEE 2020 iV EWEE 5 it 56
F—e 20BNz, 56 DN K
PF— B A TIE, RS L LT 28 GHz #3F A ET
ERA SR TWS, eI G 1 Hrm W JE R 2 F)
AT LT, e - RER - ZEHOBRER
P—ERAREH L, 2020 HiA Y B 7 THLZDME
B SND XA v 7 2BBERENER Sz,
LxL7ens, aa @ ToR#EEsR <5l 2/&T
—a— ) =N REE~NOEERRD NS T, A<
ARV O 2 — Al — 23RO H 1T D B 2D
IEEWZEE L, OEOED TEYEHET, LY KRE
BT, X8 2l T 5 mAREE R ~DE
RKIZBEL L ZAEMBRNY,

ZOXOIBEROL LI, BEKBEO N T v
FEH RIS T 2728, A Beyond 56 (B5G) DA
ZERFE DR ANAT RN TN D P, 56 12k 5 6 it
RO6G, EHIZEDRDE 7 D 76 MBHANBAZS
n— R~y 7 OfEE 725, B5G 1TEND ERFR LT
FEFRCd D, B5G DMERLEREE L, I VKT 7~
VAN TR E 72D P AEB VENST T
Vs &) IS o TEBLE O KK TR < 72
%, HEEEEEOMERMEIEIIZ L W B SREET A R
L VBRERZET AN, AOEBNRRD LD, L
MULEENRD, TP AZERFLDETIETT A
AH L —YP—F A F—REFLDETETr b=V
THRA ARG, REARYBRIIC L > TT 7~V 8
TOBMEZREEE D TND Y,

OATHEEAN BAREBEZEZER

*E-mail: otsuji@riec.tohoku.ac.jp

WING TINNYXX T ERRTHTL—7
ZN—& LT, HEIK WKL T T X' AW REE
JFEL & T DT T~V HERET /A A DHFSEEN A AN E B
ENTND Y, EEESDIN—T1E, I T 7=
ERERE LT L= — TR ZEREL,
100K DAKIR TN HH—F— N L —PF—RIRDFFE "
R, TTT 2T T RE L DREEMEICH KT 5 EIR
TTOT T~ K OFEINE O FFE VIZph T 572
EORREEZET TV D, AT, FEER KT 7
RE U BT IRBERIEL L 357 T~V I SRET A
A DESEIAF BN A FRT T 5 & & b, 0 B5G M
FHAIE ~DJS A ORI DWW TR 5,

X &

1) i, “6G 727 7~/ i@ E Bl o ®him,”
ITU ¥+ —7 /1, vol. 51, no. 5, pp. 22-25, May 2021.
https://www.ituaj.jp/?download=24728

2) MEBE, BSG HEERRISARGR 2 25, June 2020.
https://www.soumu.go.jp/main_content/000696612.pdf

3) M. Tonouchi: Nat. Photon. 1, 97-105 (2007).

4) K. Sengupta, T. Nagatsuma, and D.M. Mittleman, Nat.
Electron. 1, 622-635 (2018).

5) T. Otsuji, T. Watanabe, S. Boubanga Tombet, A. Satou,
W. Knap, V. Popov, M. Ryzhii, and V. Ryzhii, IEEE
Trans. Thz. Sci. Technol. 3, 63-71 (2013).

6) V. Ryzhii, T. Otsuji, and M.S. Shur, Appl. Phys. Lett. 116,
140501 (2020).

7) D. Yadav, G. Tamamushi, T. Watanabe, J. Mitsushio, Y.
Tobah, K. Sugawara, A.A. Dubinov, A. Satou, M. Ryzhii,
V. Ryzhii, and T. Otsuji, Nanophoton. 7, 741-752 (2018).

8) S. Boubanga-Tombet, W. Knap, D. Yadav, A. Satou, D.B.
But, V.V. Popov, I.V. Gorbenko, V. Kachorovskii, and T.
Otsuji, Phys. Rev. X 10, 031004 (2020).

(BT 78 A 20214E9 A3 H)
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HRFK %+ < Beyond 5G BFZTFAFE DEBEHIHEEIZ DT

Ol Fst
LB A [ B HR SR T BORFR
Beyond 5G R&D Strategy of Japan for the next generation platform

(OYasushi Furukawal”

Technology Policy Division, Global Strategy Bureau,Ministry of Internal Affairs and Communications(MIC),
Government of Japan

2030 FERR DB & 1D D FEFE - A & L THIfFE LD
5G DOk O HERLIETE HiflF Beyond 5G(\ i D 6G)IZD
WC, FendE o FEREE A A6 S OBLR D O BRI 72
HEEDRVETH D, B4 TlL, SFf 246 H . Beyond
5G HEMERENE 2562 LU, FRICHFZEBRREERAG 12DV T,
2025 AEE ) O IER R BN A N3 5 72 80, 2020 42
SO 5 M EZ EATHERL Y = — X & LTl
B~ EfPREEZITH > e LIz, 20— B E LT,
B2 FEEE 3 RMIETHEICZ L VY Beyond 56 EBHUIZE
THNENIERBE DO~ DL EZAR L, BN - E
FEDERRIR T VA Y — DRV & R L T HRS R 72 A
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*E-mail: y-furukawa@soumu.go.jp
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Luncheon Seminar

[3FIO1] Lunch-on-Seminor

Chair:(Tokyo Institute of Technology)
Fri. Nov 5, 2021 12:15 PM - 1:15 PM Room F (Marugame)

[3FI01] English
*Hironori Sahara' (1. Tokyo Metropolitan University)
12:15PM - 1:15 PM



202N FARKRAREFRFMARR

12:15 PM - 1:15 PM (Fri. Nov 5, 2021 12:15 PM - 1:15 PM Room F)

[3FI01] English

*Hironori Sahara' (1. Tokyo Metropolitan University)

English
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Poster (core time)

[3P0O1-27] Poster

R

13:30-14:30 —/EBE (FIX)

14:30-15:30 TEMT#H (BEX)

Fri.Nov 5, 2021 1:30 PM - 3:30 PM P &5 (P &15%)

[3P01] Potential barrier for oxidation of HfSi,/Si(111) surface studied with
super sonic O, molecular beam
*takuhiro kakiuchi', Akira Shiraishi’, Ryotaro Yamane', Takahiro Yano', Yasutaka Tsuda?,
Akitaka Yoshigoe2 (1. Faculty of Science, Ehime University, 2. Japan Atomic Energy Agency)

[3P02] Analysis of the formation process of gold nanoparticlesby the electric
current application in electrolyte solution
*Shinichiro Ozawa', Moe Hokugo', Naoto Kudo', Hisashi Miyazaki', Yoichi Okamoto’ (1.
Department of Materials Science and Engineering, National Defense Academy)

[3P03] Challenge of CO oxidation induced by hot carrier on Pd/Si/SiO, MOS
structure
*Haobang Yang', Mio Nishida', Aydar Irmikimov', Ken Hattori' (1. Nara institute of science
and technology)

[3P04] Interaction analysis of amino acids on defects of the pyrite surface by
atomic force microscopy
*Kaito Katayama', Daisuke Ishikawa', Masahiko Hara' (1. School of Material and Chemical
Technology, Tokyo Institute of Technology)

[3PO5] Effect of YDC nanoparticles loading for photocatalytic activity on CeO
2
*Mayu Kondo', Nobuo Saito’ (1. Graduate School of Engineering, Nagaoka University of
Technology)

[3P06] Photocatalytic acetaldehyde degradation on CeO, nanoparticles
synthesized by crystallized glass method
*Miki Machida®, Nobuo Saito’, Atsumi Nitta® (1. Graduate School of Engineering, Nagaoka
University of Technology, 2. Department of Environmental Materials Engineering, National
Institute of Technology, Niihama College)

[3P0O7] Photocatalytic water splitting on Sm** doped CeO, with heterogeneous
doping structure
*Remi Ishizuka’, Nobuo Saito' (1. Graduate School of Engineering, Nagaoka University of
Technology)

[3P08] Photocatalytic acetaldehyde decomposition on SrTiO, nanoparticles
synthesized by crystallized glass method
*Takato Ishikawa', Nobuo Saito’, Atsumi Nitta? (1. Graduate School of Engineering, Nagaoka
University of Technology, 2. Department of Environmental Materials Engineering, National
Institute of Technology, Niihama College)

[3P09S] Redox reaction of a single Ferrocene derivative observed by
electrochemical scanning tunneling microscope
*Yuzu Kobayashi'2, Misun Hongq, Raymond Wong1, Yasuyuki Yokota'?, Jun Takeya?, Yousoo
Kim' (1. RIKEN, 2. Department of Advanced Materials Science, School of Frontier Sciences,
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The University of Tokyo,, 3. JST PRESTO)

[3P10] Field emission from carbon nanofilament grown on carbon fiber paper by
thermal CVD
*Ramu nakano, tomomi yoshimoto', tatsuo iwata?, mikka nishitani-gamo’ (1. Toyo
University, 2. Mie University)

[3P11] Measurements of Mn valence in BaTiO, by using Secondary lon Mass
Spectrometry
*Shigeki Yoshida®, Hisato Yabuta' (1. CANON INC.)

[3P12] Machine learning based determination of crystal orientation in field ion
micrograph
*Mizuki Yamada', Tadasuke Okazawa', Shigekazu Nagai', Koichi Hata' (1. Graduate School of
Engineering, Mie University)

[3P13S] Surface structure analysis of black phosphorusby photoelectron
holography
*Hiroto Tomita', Kenta Kuroda?, Yusuke Hashimoto', Masaki Tanaka', Soichiro takeuchi’,
Shunjo Koga', Zexu Sun’, Hiroaki Tanaka?, Takeshi Kondo?, Takanari Takahashi?, Takao
Sasagawa’, Tomohiro Matsushita' (1. Nara Institute of Science and Technology, 2. Institute
for Solid State Physics, 3. Laboratory for Materials and Structures Tokyo Institute of
Technology)

[3P14] Insitu X-ray diffraction study on structural changes of neutron-
irradiated highly oriented pyrolytic graphite under high-temperature
compression and decompression
*Wataru Nakamura', Syusaku Nakamura', Syunjiro Fujii', Shin-ichi Honda", Masahito Niibe,
Michitaka Terasawa', Yuji Higo?, Keisuke Niwase®, Yohei Sato* (1. Univ. of Hyogo, 2. Japan
Synchrotron Radiation Research Institute, 3. Hyogo Univ. of Teacher Education, 4. IMRAM,
Tohoku Univ.)

[3P15] Intensification of the electric field of high repetition terahertz
excitation pulses for time-resolved STM
*Naoki Umeda’, Yusuke Arashida’, Masashi Ishikawa', Akira Haranaka', Hiroyuki Mogi’, Shouji
Yoshida®, Osamu Takeuchi', Hidemi Shigekawa' (1. University of Tsukuba, Department of
Mathematical and Physical Sciences )

[3P16] Changes in electron-stimulated desorption yields from KBr surface via
two types of defects
*yuuko fukazawa’, Yasufumi Susuki’ (1. Division of Math, Sciences, and Information
Technology in Education, Osaka-Kyoiku University)

[3P17S] Local structure analysis of Sr,IrO, around oxygen using photoelectron
holography
*Sota Kawamura', Rie Horie?, Kazumasa Horigane?, Yusuke Hashimoto', Masaki Tanaka',
Soichiro Takeuchi', Hiroto Tomita', Hiroshi Daimon?, Jun Akimitsu?, Tomohiro Matsushita' (1.
Nara Institute of Science and Technology (NAIST), 2. Okayama University Research Institute
for Interdisciplinary science, 3. Toyota Physical and Chemical Research Institute)

[3P18] Multi-atom resonance effect in X-ray fluorescence spectroscopy for
solid surface
*Yuji Baba', Iwao Shimoyama®' (1. Japan Atomic Energy Agency)
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[3P19S] Transition of tribological characteristics of sumanene self-assembled

[3P20]

[3P21]

[3P22]

[3P23]

[3P24]

[3P25]

monolayer by AFM tip indentation

*Reona Minowa’, Rintaro Matsuyama’, Hidehiro Sakurai?, Naruo Sasaki’ (1. Graduate School
of Informatics and Engineering, The University of Electro-Communications, 2. Graduate
School of Engineering, Osaka University)

Measurement of electromagnetic field using scanning electron
microscope with gratings

*Ken Harada', Keiko Sihmada', Yoshio Takahashi? (1. RIKEN, 2. Hitachi, Ltd.)

Dynamic operation of field ion microscopy observation and
Poschlenrieder-atom probe mass analysis using ion deflector

*masahiro taniguchi’ (1. Kanazawa Institute of Technology)

Properties of Mg-CF, and Mg-O, direct current reactive sputtering
discharges

*Takayuki Takizawa', Eiji Kusano' (1. Kanazawa Institute of Technology)

Pumping performance and synchrotron radiation-stimulated desorption
from Pd or Pd/TiZrV coated copper tubes

*Xiuguang Jin', Takashi Uchiyama', Yasunori Tanimoto', Tohru Honda' (1. High Energy
Accelerator Research Organization)

Study of sensitivity factor of Bayard-Alpert gauge with discrete
electrode simulation model

*Shigemi Suginuma’ (1. National Institute of Industrial Science and Technology )
Characteristic of outgassing for 0.2 percent Be-Cu

*kaoru wada', Junichiro Kamiya®, Katsuya Kuramoti® (1. TOKYO ELECTRONICS CO., LTD., 2.
JAPAN ATOMIC ENERGY AGENCY, 3. TOTAL SUPPORT SYSTEMS CORPORATION)

[3P26S] Development of the hemispherical-cavity-type cobalt electrocatalysts

for water splitting and its functional elucidation by operando XAFS
*Yusaku Araki', Masaaki Yoshida' (1. Yamaguchi University Graduate School of Sciences and
Technology for Innovation)

[3P27S] Observation of carrier transfer in Pt nanoparticle modified GaN-

[/]

photocatalyst for water splitting by in-situ ATR-SEIRAS
*Shu Ashimura®, Masaaki Yoshida' (1. Graduate School of Sciences and Technology for
Innovation, Yamaguchi University)
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Potential barrier for oxidation of HfSi2/Si(111) surface studied with super sonic O2 molecular
beam

OT. Kakiuchit®, A. Shiraishil, R. Yamane?, T. Yano!, Y. Tsuda? and A. Yoshigoe?

Faculty of Science, Ehime University, 2Japan Atomic Energy Agency

1. &5
b7 = A (HFO,) O L, O+
R¥ ¥ v 7 @@V iEEEH (high-x) , @ U =2 (Si)
R ETOBZEMR LD, ERE ORI
F— MM E E LTHEE SN TS, Y ZhET
DOWFZEIT LD & Si ki, BFE, SRz
HEICL > T, RERNEICH D Hf IXER (LR E
IR L, BRI L CHEADOKISHEEZ RS Z &35
Moty 29 B, WIRMEVCER Lz HE o3 U 3o
R (HfSip) 1 XERFEMRFE I L CRUSMEMPMES | Kt
mIcER () o TEETLIZ LRk, 2
9 ARAFZETIX, Si(111) BIC/ERL U 7= K\ HfSi, (R
BHAFHEEB) = %L ¥ — (KE : Kinetic Energy) %ff- 7=
G HRFE S TR (SOMB) ZMRE L, BLoElT &

Z OGRS S ORFFE 21T 12,

2. EER

BRI, KBS R, SPring-8 D2 ik # KB A
7 —3 3 BL23SU I TAT o 72, Si(1L)iE = 1.
(LZvev %, SEFHNE (1130°C, 5 43[) Ik~ THE
WU, BFRNEEZHOWTHIF RS ERESE, 2
JFTJE (ML, 4.8 = 0.2 A) 040> Hf B % K
L7z, T4 800°C T 10 M FftrFs (7 =—n) T
5 Z L CFEm HISL ZER L7, Z OREHI KE=0.15
~ 150 eV ® SOMB # 1 x 10" molecules/cm? Fé5f L T
Fefl U 7= 2% 10 St i O IR BE A U SE X0 ik
(SR-XPS) 2 X W #lE L, Hf4f, Si2p, O1s O
BT AT MBS, FERIE, Voigt Bz T ¢ v
95 Z & TEHMm L 7=,

3. fEREEE
X%, SOMB DE72 % KE 1Zxf L THIE TH LN

OATHEEAN BAREBEZEZER

*E-mail: kakiuchi.takuhiro.mc@ehime-u.ac.jp

P RN N W ow b
o o o o o o u o
T

015 039 047 075 100 150
KE of the SOMB (eV)

Hf oxides area / Total Hf 4f peak area (%)

Fig. Plots of the KEs of the SOMB (eV) vs the area ratios
of Hf oxides to total Hf 4fs, 7. peaks. There was no Hf
oxide species before SOMB irradiation.

Hf 4f e BT 2227 MO Y — 27125 54 Hf iRk
(Hf"", n: the number of O atom(s) bonding to a Hf atom)
DEGE Ty LK TH S, SOMB @ KE #hn&
I DOEIE 1T K L7228, HfSI, 252 2Rt 9 5
WIEE S o7, ZhuX, HfSi, O —H O biXiE
fRBERE ICHKT D B2 bND, —FH T, KE=0.75
eV DL Z ATRMLBEMABIN Sz, Z OB,
IR LBy (HFY n=1,2) OEICHKLTEY,
Si(111) AR | To HISi, D#fEIZ L > TKE = 0.75 eV
T CEAALIE R 72 D Z EARIBE ST,

X M

1) A. I. Kington et al.: Nature 406, 1032 (2000).
2) T. Kakiuchi et al.: Surf. Sci. 693, 121551 (2020).
3) T. Kakiuchi et al.: Surf. Sci. 701, 121691 (2020).

HHRE SRR IT, JASRI OIKFED E & SPring-8
D JAEA B— 21T A > BL23SU TITbivE L7z, [FRE
51 2020A3832 (JASRI), 2020A-E17 (JAEA)] BL23SU
THM SR L CTEW -SRI S ATIEHEL L 97,
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Analysis of the formation process of gold nanoparticles
by the electric current application in electrolyte solution

OShinichiro Ozawa“, Moe Hokugo, Naoto Kudo, Hisashi Miyazaki and Yoichi Okamoto

Department of Materials Science and Engineering, National Defense Academy

1. Frim

B, FEARIZ R CAPRL O ERE (Au, Ag, Si 78 &) &k
BLioE—h—I2, EMfE L L CHEEE NasSios,
NasC0s5, NaoSO, 72 &) ZVEfiR U7 B E AR & 7=
L. 2 A, 10 ~ 30 VOSMTHEIFH, KHEELL
Fhid 5D Z LTV BRI Sk O -4 5 A e
RLIEZZEERELTND Y, 2 BHki 104 pl#
FETIX, Ho0 OERE, B EIOA A1k, &6
WZHERR LT A A2 OFRITIC L DIk 7R R f o 3
W23 OOKIEDFERE (b L 13d 2 KIS EGH) (o
T3 EE2ZONS, TORTHAENRT S Au ki 7
L RIS ATRE IS AU, S SN HTH
7B 720155, Al Au KL 7 DA RGBFR O
AR 57012, 3 Bk L E AW ZERILE
BTV, FONTAERIZONWTERET D,

2. EBRFE

P EELET, 2 EBRIC L HEEEROID, Bk,
Pt 2 1V E AV CTHE U D BSUG 2 8 2 \fRNT 5 2 &
MTER, Lo T, AERTIT, SHEMZIN
Zfc 3 EE LI-BRALFERE A 27V v 7R LH
VAR = rm T rNu A N )X EHER
TA U BB O W TR 21772 > 72, 'V,
S EM (Ag/AgCl sat. KC1). fEfM(Au 5 4 A7 :
62 mm) R (Pt U A ) I L 0 HEK L 7=, FEARE NaCl
ZETERE (0.1, 0.5, 1.0 mole / 1)IC#BHiAKIZE
L, BIFERRERE L, YA 27 ) v IR Z
A MY—%, BAEEFAO ~ +1.6 V., EETRL
Fil, FEATEREEE 0.05 V / s DEMTEm LT,

3. MRLER
X 112 NaCl BIREREDOYA 27 v I RNVE T
T LT, NaCl B ORISR, Bk e — 27 Bl

OABHEEAN BAREBEZEZER

*E-mail: ozawa@nda.ac.jp

OV K PE— s
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T N ARERL  ome M NaC!
Too BIEHRDE  oost

ﬁgg‘]&*@ai\ ?ﬁ f 0.004
WEEIZEL L h 0.003}-
TWe7ed, Hl ool
TR D NaCl  goml
W D UV-vis )

AT v 0 0 o8 12 1.6

E/V (vs Ag/AgCl sat. KCI)
Fig.1 Typical cyclic voltammograms of NaCl
electrolyte solutions.

E LT, ZAN
7 NI
RE—r v a V=BT, Au A A U AERKICE
KT 2H00LRETE RN -oT-, £ THEZRD
NaCl VRRIZIZTCA] (T AV E U R) #RMLIZ & Z

A R DBIR T T Awan |
v
¥ -BE | |
=
L, Bkl £
«
PR R :: I ';“(2””) Au(220) A (311)_
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Ik 5| v v ]
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BLE co 2N v
%’{F& *\JJ‘. % % IEI 10 20 30 40 50 60 70 80 90

-~ 2 6/ deg.
L. XRD (2 Fig.2 The XRD pattern of collected precipitaite

L0 RN A from 1.0 M NaCl electrolyte solutions.
1Tlp o TR, Au Th -7z (Fig. 2),

EHHIEEREICIIT D Au SR A ol ie & B9
272912, 3EMEXYLFREIC L VBH Lz, 4
B L 72 NaCLIER T it Au DA A AL & AR LTz
Au A A OURHZENED R S L7z,

X m

1) Y. Okamoto, K, Kimura, H. Nkatsugawa, H. Miyazaki:
J. Jpn. Soc. Powder Powder Metallurgy, 65, 548 (2018).
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Challenge of CO oxidation induced by hot carrier on Pd/Si/SiO2 MOS structure

(OHaobang Yang, Mio Nishida, Aydar Irmikimov, and Ken Hattori”

Nara Institute of Science and Technology

In recent research, there have been some attempts to
use semiconductors to control catalytic reactions.
Photocatalysts could accelerate chemical reactions using
the recombination of excited electrons and holes,
however, available energy is restricted in semiconductor
band gap energy. To achieve chemical reactions with
much higher activation energy, we propose another type
of electronic excitation: hot carriers leading to chemical
reactions.

This idea has been demonstrated as desorption by hot
carriers from a metal-oxide-semiconductor (MOS)
structure in electronic circuits. When a gate voltage Ve
is applied to the metal electrode in MOS, hot carriers
tunnel or ballistically move from the substrate through
the insulating thin oxide layer and injected into the
surface metal layer, which would induce dissociation,
association, and desorption reactions of adsorbed
molecules on the metal surface. New functionality based
on fabrication techniques has a chance to open up a new
semiconductor market for catalytic products.

So far only the desorption process was demonstrated
(CO, CO;z and CH4 from Si-MOS (Fe/SiO2/Si) [1]) but
not the other processes, such as association for a gas
absorbed system inducing chemical reactions. Thus, we
are challenging the other dissociation and association
processes using a Pd thin film on Si-MOS (Pd/SiO2/Si)
[2], like CO + 1/2 O, — CO, T reaction by applying
gate voltages. In order to distinguish the introduced gas
and residual gas adsorbed on the surface, we dosed
isotope 80, and CO into the sample surface and
confirmed the gas dose system and desorption detection
system in Vg applying on Pd-MOS structure. We will
report the detailed results in this presentation.

AU Tunneling
pad \_ effect 1
Au Metal
Wire ]
\ Sio2 Hot carrier
Gate _\i >
voltage p-Si
L ]

Fig. 1. MOS device structure.

*E-mail: khattori@ms.naist.jp

S1 52
—— Pd(5nm)

B
Fig. 2. Pd/Si/SiO2 MOS structure

Gas dose
o, 0,

Fig. 3. QMS sensing system.

References
1) N. Hirota, K. Hattori, et al., Appl. Phys. Express 9
(2016) 047002.
2) B, IR &, A AP RS 76 [IFERKE.
PSJ-22 (2020).
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Interaction analysis of amino acids on defects of the pyrite surface
by atomic force microscopy

OKaito Katayama', Daisuke Ishikawa® and Masahiko Hara'*

Tokyo Institute of Technology

1. HIEE=

JAFHIERDBREEICB VT, Ky FOaME BEAEZR
THAMDHEA LTz & AL HELRH I, SEFR A
T BROBEAKIGOEE L THEELZEEZONT
W5 D EEEKEE (FeSo) 1%, Mt L CHEE
JEBKE HLIC S S AT 28 Ch Y, Kl bo
KM T X VBN WAET 5. 0D, 73
JBEORE COWEGHNEL D720, 7T /8RN
EASUG LA REEN H D 2. LasL, 3 LWIEEIR
R IZOWTCIERMEHTH Y, H—0 1 LUV TO
FREADSR D BTN D, ARIFIETIE, JR1- ) B
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OWEMBAERIOREEZITH. 61, Rtz Km
FCEEORR LD DRI X - T, WA ELE
MO DEA S, RAEIREOMRAZ R E L.
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*E-mail: masahara@echem.titech.ac.jp
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3. REHRRUEESR

T AINT X PR L RN T & OWAETREAER O
AERERD G, WREREHAY 10 B O5E, HEIEM 2
HIML7= (Fig. 2). 243, BiisE KHMaER2IZ 381 % $RIR
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1) K. Marshall-Bowman, et al.: Geochim. Cosmochim.

Acta. 74, 5852 (2010).
2) N. N. Nair, etal.: J. Am. Chem. Soc. 128, 13815 (2006)
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Effect of YDC nanoparticles loading for photocatalytic activity on CeO2

(OMayu Kondo! and Nobuo Saito!”

INagaoka University of Technology Graduate School of Engineering

1. #5
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ENRRDENTWND, TDO—DE LTKEIENEH N
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2. EE&

YDC F /KL IdKBE BIEE W CTER L 7=,
Ce(NO3)3+6H,0 & Y(NO3)s+6H,0 % 7K /KICEEMRE = &
NaOH /KIEIFIZHH F L7t icA— b7 L—T7 I AN
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*E-mail: saito@analysis.nagaokaut.ac.jp
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IR FRTEPERRER DFE R, 1273 K TEVLEL L 730N
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NMEWEETH T, ZOFRKE LT, BERIC Y
DYLEANE Z 0 F 17 D YDC-CeO, A HEIZIIT D Y JE
METF L7272, RV Z2 R LIz E 2T,

M HIL YDC D522 EE T2l X W KIRT
BVLER L 72 3EHZ DWW T H A L, YDC-CeO, Fi &
TEVEE OBREEZ LT 5,

o

Fig. 1. (a)YDC/CeO, 5% (b) YDC/CeO,1273K 1h

&

X &

1) H.Hou, K.Watanabe, H.Furuno, M.Nishikawa, N.
Saito, Chemistry Letters, 48, 200 (2019)

2) H.Hou, H.Yamada, A.Nitta, Y.Murakami, N.Saito,
Materials, 14, 350 (2021)
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HERIEATIRERICEYEARE LT CeO i+ / HIFD
7t F7ILTE RHEEN

OMTH #f1, 7R (S1E Y, i %2

LR B B R R R T e R,

23T i i T e S P A BR A TR

Photocatalytic acetaldehyde degradation on CeO; nanoparticles synthesized by crystallized glass
method

OMIiki Machida!, Nobuo Saito!"and Atsumi Nitta?

!Graduate School of Engineering, Nagaoka University of Technology,
2Department of Environmental Materials Engineering, National Institute of Technology, Niihama College

1. FL®IZ

SIS MO 1A EIIX RIS A OIS G T %
728, RO {ENEEE S 25, MRkl
AESLZMNEN & 5%, AWFFRILERE RSE & L
-GS b 7 AEIZIEER Lz, B{b' Y o A (CeOy)Y
XA EWE TH D HEEM ORI L TRtttz Rt
Z DA DR e U CHIf S D, AT
TIE, WS T AT LD CeO, T/ KT D&%
KA, 1FHTz CeO MfitiiED T & R T VT & RorfiE
EMEEALNCT A EEHNE L, £, fidt
HTABIZ K VE LT CeO, T /R DRIECHFE
S, TERED VMBSV Z BIE T 2RI DN T &L L
776

2. =REBAHE

HZ A1% 60B,03-20Ce0,-20Sr0O(mol%) DAY & 72 %
Loz, IRALEFREIZEEL, 7L ARWmICLVE
7o, ERIU72 0 7 A3k & 51(923-973 K, 1-8
h)y CEVLER T 5 = & TREIL T 7 A 2457, bl
FEAET T A BRI L Dy F U T TH T ARRD %
R L, CeO, 7/ R+ %157-, ¥ XRD, FE-
SEM, BET. UV-vis llE & AW T T2z, Elo, &
B L7z CeO, 7/ i+ Oyufbin ek & LTr & b
TIVT b RO BT D CO B 2 Fi~7=,

3. HREEE
XRD /% — b LN THERIL CeO, D HAHT
DL EMHR L, Figl [ZBVLEL L 723k FE-

SEM B 0#t R A2 Rd, DBk v &k L= CeO,
1% 50-200nm FREEDF R FTh o7, EALERIREE -

*E-mail:  saito@analysis.nagaokaut.ac.jp

R O 5 . CeOp T/ R DRI DEIK TS
TR, KT RO X 2 BERRO AR Z R L
7o Fig.2 IZHEERmifE & s 2~ 3, CeO, hi 1
DORIBEDNE L 72 B 1 F CFRmBEITEML, 7E T
VT e ROfREIIEEIM U7, B EAEY 7Y T,
953 K 1 h b @\ T & M7 LF b RofEt: &R
L7z, AU CeO, T/ KiF-REDEHLT v ¥ DIFIE
WL EMOHEMEE SN2 EICERTHEEERL
7= 2,

! - 300 nm
PN

Fig.1 /E# L 7= CeO, )/ hi 10 SEM 4

12.0 4
r HREH 14.8 9.8
8 100 { mzgt 4.9
=
§ 801
2 604 209
E
g 4.0 1
8“ 2.0 A
0.0 -

933K4h 953K1h 953K 4h 973K 4h
Fig.2 A BVLHLSMEIT 1T D e R HiFE & e S E

X W

1) M.D.Hernandez-Alonso et al., appl. Catal. B., 50, 167-
175(2004)
2) Hideki Kato et al., JACS., 125, 3082—-3089(2003)
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FE— F—THEZET S Sm™> F—F CeO BRI & K7 iR

OTitx i, Wik (Al
CRMBARIERY TR WA TR

Photocatalytic water splitting on Sm** doped CeO2 with heterogeneous doping structure

ORemi Ishizuka® and Nobuo Saito!”

INagaoka University of Technology, Department of Materials Science and Technology

1. &

FAMRET R LY —L UTHEH Sh b kFEORIEE
D—o& LT K B KRDENRET N5, ik
BETEVER B HTE & U CRh R ER B OIEEN R E T
BV, BRIBEAMAES D HE L U CREBEACBh it
OHENRESN TV D, THE TAIFEETIE, R
Y— F—7H&E% A9 5 Sm* K—7 CeO, (LL'F SDC
LRI KRR L CETEE AR T I & iR
[ > Ce0, A & SDC H & i 23 B 4y Bt 33 L OVt fik
PEPER B L CHEBEREFIZFSOZ L 2 6T
LT3 M, KBFZETiE, Flux 2 AWV TR E S
7z CeO, £l FIZ SM0sF/ Ki ¥ % HHEF, NEVLEL
BITHZLICE D AR — F—THEEERIL, F—7
T & KOy R SO 9 5 SRR BETE M D D TR
776

2. ZEEBRAE

Ce0, & NaCl ZJE& L. Flux #% AT Flux-CeO;
Wi Z/ERL L 72, WRIT Flux-CeO; 2 Smy0s 7/ Ki+-i%
HIRIZ Sm/(Sm+Ce)x100=1.0 mol% P E /L Lk THr i S
., 1073~1773 K(x K-SDC (x=1073~1773 K)) TEVILEE
E{ToT-, Z0%. RGO Sm0s; ZFrET 5720
pH 1 OHEEIC LV BB ATV, R —FFiEE o
SDC % 15%7-, HpMERFH & L C XRD, FE-SEM, EDS 4y
Wrair-7z, Bifilfit s LT RuO, Z4HEF L7214, /K%y
TG E Z FH 7=,

3. HRLEBT

Fig.1 (C/ESL L 7-30kHE H 0O FE-SEM 44 7~3, 1273
K UL EOIREE CRER U 7= sl 2 i 13- Cie < . 1)
MOBH DT L—H—D KD IRREEEDPHER S,
EDS JTHE4HT 2B F 1 5 OFEICIE Sm A FEET S Z

OATHEEAN BAREAEZEER

*E-mail: saito@analysis.nagaokaut.ac.jp

ERbhotz, T L—F—REET, (DEERRIZE -
T Flux-Ce0, & 9 L ORI MHERE, (2)BERS L 7= fEIC
BN CREICHIRF L7z Sm0s F/ K 723 VR, ()B4
FIZ L0 REJED Smy0s DN MR L T Flux-CeO, Bi 173
SHE, TOHOZEICE o TERT I LD EEXILND,
F 72, Flux-CeO, 13 datEA m W\ - O EANIZHEF L
Sm,0; F / K T IIfEHIZ Ce0, 12 F—F &1,
Flux-CeO, & 9 L OFERERFIZ Sm03 23 R—7" &, 7
L—& —ROFRYE— sSm¥* R—THEE a2 b7 59H 0
EERLE, 207 L—H—DORE SIBERIRE OB
INMZAENIER T DA A3 7, S 41, Flux-CeO, &5 L DB
FEDEAR WA L—x —fik L BET 5 2 Edboo
720 KRG TIE Ce0r 38 L TN 1273 K LA F ORI T
Bepk S 472 SDC 1XIFE & A EYefiin 4 4~ 97, 1573
K-SDC M b i MEME AR LTz, BETIIZ L—F —
RORE— sSm* R — 7D Kzt DiE e
DNTELET 5,

Fig.1 fESU L 7=3kl & > FE-SEM 4 (a)Ce0,, (b)1273
K-SDC, (c)1573 K-SDC, (d)1773 K-SDC

X

1) H. Hou et al, Chemistry Letters, 2019, 48(3), 200-203
2) H. Hou et al, Materials, 2021, 14, 350
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HRIEHASRKIZEYEH LT SITiOs F/ HIFD
7t F 7T E RSRICHT B IthhigEE

wR

Ol

ik BRET, Frm e’
VRIMEARERY: THRIER MBI TS,

2R TR R A R TR

Photocatalytic acetaldehyde decomposition on SrTiO3 nanoparticles
synthesized by crystallized glass method

(OTakato Ishikawa', Nobuo Saito'* and Atsumi Nitta?

"Nagaoka University of Technology, Department of Materials Science and Technology,
*National Institute of Technology, Niihama College, Department of Environmental Materials Engineering

1. [EC®HI

AR, K- 1 RERVEYL e & O BB R DR H3
FRRE & X, fRIGR & L TR EM BRI O —DTHh D
FefBEORIAAEH S TW5, SeiErEom i
VS HFEDEMN G2 T D728, ki v Ok 11k
WEELFZ 5, LA RIS IXIRFESCSAER
D3, ARBFEIEEIRZ SO0 & LTcfldalb 7 7 Ak
HH Lz, FX VA ba T ASTIONIEA EME
THDHEHEDOGRRIIK L CEIEEEZ T2 e 6H
2R R & U CHIfF SIS L ARBFFETIL, A
{bH T AEZ LD SITiOs T /b F-DOE R E RS, HFD
N7 SITiO; Wil D 7 & S 7 VT b RofigEEE%2 I &
MZTHZEEHME LTz, F, fifb 7 A
X VSN SITIOs T/ K T ORI R T s, T
DA FERETE M BT T NRIZ DN TE L LT,

2. REAE

AT AL 40B,05-10Ti0,-50SrO(mol%) DK & 72 %
EOICFEBIAZRAE L, ISBK TIE@MLZb0E2 T 1L A
BT LI ETER LU, ERUETZ 23 EE 923
K-1023 K C 1 RRIEVLEL -5 = & CRESE Y 7 2 245
oo BONTAERIET T AEWMBIZL Dy F 7T
T ARGy B L, SITiOs F / Kif- %1572, v T
7 Z Y ¥—3 3% XRD, UV-vis, BET, FE-SEM,
TEM % W CTiT o 72, £72. SeAlEMERMEE LT
t FTT v RGMRIZEIT D CO AR E AT,

3. MREBR

XRD RZ—U N BELNTZHRA SITiOs HAE Th
% Z & EHER LT, Fig 1 12440 TRVILEL L -3k

*E-mail: saito@analysis.nagaokaut.ac.jp

FE-SEM 14 % 7~¥, &% L 7= SrTiOs 1Thi£E 7Y 10-300 nm
FREDOT R ThoTo, BEIRE OBIMIEN,
StTiOs 7 /KL T ORAEAIEM L, 973 K B L1073 K
THULEL L 723 CldR — 7 2 EN R oz, R—
T AREYEIT . FEEO 7 1 22BN T SITIO; LIS T
W LfEsn, Moy F o ickogEsn-z e
IR VAR LIz & BEE LT, Fig2 [CRBO R mifE &
SERRBE M A R 3, BET HIEIC £ 5 M fd i T AL e
L DB AR L2238, T IR E R AN E
FRIETIERLL 72 SITIOs KV Wb ERE A2 A LT
Too ZHUE, BONTEESRIFTHY, A—T R
HiEEZH LTSI EICHREL TS EER L, fiE
et 7 AL CIERL L 7= RN T B TE IS BE TR
TR 2R Ue, 2 AUt o bR m g o KAk
WL TSGR ML= Thr EEXZ NS,

Fig.1 1F#4 L 72 SrTiO; 7 / ki FE-SEM

25
HEmEE/ m2-g*
T 20 | 144.97
£
o
215 ¢ 54.78
o
é w0 | 29.14
[
3 51
© 1.42 I
o N
B 923 K 973 K 1023 K
Fig.2 & BVILENEE T & mfg & et
X Wk

1) T. Tanaka et al, Nature, 581, 411-414(2020)
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BERIEEEE O RILVEMSEZALV-:
20t VFEREESFORIETRIGERA

O/kh+*"%, Misun Hong', Raymond Wong', fAHZEZ"’, TAM—2, B!
VPR, 2 ERORBEHTIEE, *JST I & AT

Redox reaction of a single Ferrocene derivative
observed by electrochemical scanning tunneling microscope

OYuzu Kobayashi2, Misun Hong!, Raymond Wong*, Yasuyuki Yokotal®, Jun Takeya?, Yousoo Kim?!
IRIKEN, Japan, 2School of Frontier Sciences, The University of Tokyo, Japan, 2JST PRESTO, Japan

[T TNG SRR 3 (S ST e S S o
ST, BROBHC= VY he=s A7 EOREH
< IEH SN TWD, T4, BT - Bof e
VLT, B LoV O JRETHY e i i 23 B g ot K
JEDNERRLBPNEIC T 52 Z &b o TETEY
[1]. B4+ L~L T O BE IS DBLRIA KD & 4L
TW5, Ef b RVEMEL(STM) & EX b7 (EC)H
& E T2 EC-STM 1%, EXALF: i O B8
ZNATRECTH D [2], AL TIXZ OFIEIC L DB T
DOEAETC OB A B & Uiz, @R BT
HI72 B2 TE Rk 2 =AY 3 [BlIC 7 = 1 & v (Fe) & it
B3, MV EED 2 ETHES T L-LORIEE
1To77

Au(111)EHR 12, 8,13-trimercaptotriptycene (AT,
Trip) & . & O Fe #FHERLLT, Fe-Trip) DiRA M % fER
L7=(GrFI3RLEKR - {LADF fEEFS L OHEREE - 3
EIARWE b DFRAL), ZNAEIEHEME L, Au #2 %t
F(CE), ##ZMBEM(RE) L Lz =B ABEX(LFEL
EERLL, RT3 A¥ » MHZ-7000, dL3ET)%E
FAVNT 0.1 M HCIO, /K ¥ 1 T 5 DA EE 100 mV/s T
A7V v 7HRVE AN —(CV)BIEZIT-> Tz,
EC-STM &1, & 12 NanoScope V (Bruker) C1fil 4
L 72 MS-10 STM (Bruker) % v /=, EFR & [RAEEOER
IbFEv LB\, TP Uy I ATa—T 47
L7z PUIr 8RS & L TRz, BEEH-FUBHE O BT
2% 03 VICRFF L= E 3 BEM A 02V (LLF, vs
Ag/AQCl) 205 0.4V IZE L& H T,

CV DFER% Fig. 1 (@I~ d, Fc OFR{LEIGICTHR
T 5 B — 7 BB S ALOGRARIE Trip O &), Fe-Trip O
LIRICENDN 03 V THDH I ENbnole, =270
PERIENFKI 0.1V THDH Z &b, Fe-Trip AL A
WIZHEAERET, 2L TWnD B2 6 5[4].

EC-STM HIE D#E F% Fig. 1 (¢)-()lZ~7, sEFENAL
% 0.2V (BESFENIL 0.5 VICERET D &S0 ELH &
() EHL) FUBIEN &2 0.4V ITT D EHEAITHA LT
(d)YF ), 0.2 VIZERET & FFOBER A BLALZ((6) L),

EC-STM 2B\ A A0 E &1X, K- 045+

OATHEEAN BAREBEZEZER

*E-mail:  yuzu.kobayashi@riken.jp

(a) 044 : ?ﬁ-pTgr;:l;mlh Trip (b) ip . -
~ CERE
:(% 0.24
E 0.0 (=0
3-02] ¢

04+

T T T
01 02 03 04 05
Potential (V vs Ag/AgCl)

Fig. 1(a) Cyclic voltammogram of Trip and Fc-Trip
mixed monolayers on Au(111) (b) Schematics of the
EC-STM measurement (c)-(e) EC-STM images
(90x90 nm?) obtained at (b) Esampie = 0.2 V, (c) 0.4 V,
and (d) 0.2 V.

N LB A R 5, Fe-Trip O E{LE T ENL
0 LRI EROEN ZRE LTI HmE, IR
TETH D, DL EpFIE, mEMMOBEHITE
EZITETZENARRTH D, —FH, EREME B
MNCRE LTeHE . o FIERbETH Y . HREHTE
EZTESTZENTERY, ZOOREN-ERHMOE
TEER LR T ARTEME 72 Trip & [RS8 72 0 S THR L
lEBEZbND, £, REHEN 0.4 V THELZW
BEER D o722 &0 B ((d)RED), BEECRIGDIE Z
DT IUNIARB DR B D 2 LA RBE T, A%IE.
EC-STM IZ N FIEZBEAT 5 Z & T, MILETCRIS
DAREJ—PEIZ OV T XV FHEMICTHN TS TETH D,
X B
[1] J. H. K. Pfisterer et al. Nature, 74, 549 (2017)
[2] Y. Yokota et al., J. Phys. Chem. C, 111, 7561 (2007)
[3] F. Ishiwari et al. J. Am. Chem. Soc., 141, 5995 (2019)
[4] C. E. D. Chidsey et al. J. Am. Chem. Soc., 112, 4301
(1990).
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— AR R—N—EREICRCD Bk L=F/ h—ARHHEL > DEFRKSH

OffErfE ', HARFE® SHERS WHENSESE®
VPR RBERL L, CHRPERML, Y ZEARL
Field emission from carbon nanofilaments grown on carbon fiber paper by thermal CVD

Ramu Nakano', Tomomi Yoshimoto?, Tatsuo Iwata *, Mikka Nishitani-Gamo’

'Toyo Univ. Graduate School, “Toyo Univ., *Mie Univ.

1.IZL®HIC

WA, B —R~_—,— (Toray TGP-H-060) I
(2 Ni fili 2 V7220 CVD TF /b — 7R Ul & ik
FEI®5ZLicL v EEGMEMET 2R A3 Toh
TWb V. ZoMEERROT 7 B —R LR
BB FIRE L CTHET 22 ERWIRFTE 5.

SEF 2 1L, =R A= R— RICEE LT/
T3 — 7R e D O FE R R & R 7 0 TH
HT 5.

2. EBR
J1—7R = — FIZENCVD TF J B — R ke Fig.1 SEM image of Filamentous Carbon fibers grown on carbon

BRE ST SEMAEZ Fig. 1 ICRY. g4k gy Ppaperby thermal CVD.

K1) 2RIy, BRT A= M A—F—

DA — K M I - TR L, T S —

NERINTWDZ ENTND. s | o VDR K °

BRI FEEIE 10°Pa OB ZE T CHIE STz,

T BEEEIL 2. Omm C, [EEJE 2 BBICEIIIL, ﬁﬁl%ﬂ“

BIILEFIRMAICHRIE L-. Fig. 2 I —FR v ~2—

PSRRI LOCVD TF /o —R il 2 il R Lz

FKiN O OEFEIEREZ T, CVD fE#H DX

TIE, BEE 2300V L0 A ERA B S 41, CVD » |

AR RN e U TR WETINE I TR E R A i .

H3Z & bho7z. CVD lRE% DS EFR A i 0 b o ceee %0 . oo O

HaBIEERIBLZE 1.15V/uV Th DS, BH 0) = 1500 2000 2500 3000 3500 4000 4500 5000

;g i?%}%j i_l ;ﬂg:fg ;g; ;C gbg{g? L Fig.2 Current—\/::)’iltlz.dg\:l::t;gcteristics.

ol N N7 E
KT 62 nbnd.

100

e}
=}
L]

40 |

Emission current [uA]
[ )

x  m
. FXEH D AW, AR, BRA, A, I, 2k e
B S8 RIT N B 022 CVD T B, 45 BRFMEIFES, P26(2018).

R LT/ 0 — R ik s & O B R Rt &
p}%’\f\_ Eﬁ{—é-:fﬁ» i 1. 15V/um &/J\é < , Eﬁlﬁﬁk% 2) R. G. Forbes and J P. Xanthakis, Surf.

*E-mail: tyoshimoto@toyo.jp
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2 RAFEENITIZ & B BaTiO; 2D Fh0 Mn D %atHAI

OFEH F&if, #H AN
X 7 RS R&D A ®GENE —HgE ¥ —

Measurements of Mn valence in BaTiO; by using Secondary Ion Mass Spectrometry

OShigeki Yoshida and Hisato Yabuta

Products Technology Development centerl, R&D Headquarters, Canon Inc.

1. LI

M FHRA oA FIEICE, X BAEE 5K
(XPS:X-ray Photoelectron Spectroscopy). %36 X #R7HT
(XRF:X-ray Fluorescence analysis), X g% UM &
(XAFS:X-ray Absorption Fine Structure)’2 £ 7238 5,

L L., ERIZE > TUX I NS O FHETIIME D%
MPREETH 720, o, HELEMIRETH D
BEEmHZE Db ONREL Thnip & EEMER <G
HTERWGEARH D,

$ 21X, Mn OFE{EH OAEIT XPS TidHIR 38 L
<\ XRF TIFFFsR 7R G R E 2 VW 5 2 & Tflitk
I L2 V3 d D, XAFS TIEEE ORI ZEL D
WE VBHASNDIBETH D, SHIC, AREDOL
S RERIGRENININAL Y TH H5E 1L, S BTl o
IS R EE I Z 72 B 2 & IFARBICEE 72,

A T 2 RA A BT 2 IV, BaTios O B
A T 1atomic%lL FOJRET—HEH L7 Mn O
% 5 L 7=k R 2 s 3 5,

2. 28R

RS LCL Mn iZBEAN O LaMn’ 03, StMn*'03
WV 2 IRA A EESHTIC &L 2T Mn ITHR 285K
? MnOx HEAXY MAFHRZRG L, MifoEN &
BEANY MVORNSAT 21T o7z, ZhICES X
BaTiO3 (2SI & 472 Mn (latomichPA ) Ofli%k 2 & H
Uiz, SWTsEEITE A+ v 7 2 IRA AV E BTk
i (Adept1010, ULVAC PHI) T, 1%&A 4> 0, % H
Wiz,

3. RERIER

FEAESUEHZ 31T 5 MnOx B A7 ~LOH T Mn ffi
BOBENERE S KBS D501 A 4 v 2 EHGEIR L,
inaEHic g — kL7 (Fig.1), BaTiO3 @ Mn

*E-mail: yoshida.shigeki@mail.canon

120

100

80
SIMn*0;
60
40

20

BisiL 2 14 %E (an)

LaMn**O4
0 & * J

MnO MnO2 MnO3 MnO4
A F o4& (positive)
Fig. 1. LaMn*0; & StMn* 0,02 MnOx i fE »$ & — o

WCBWTHRIBER DA A DIERERIE L. R
FHH TN — b LTz, TNEEEREID 2 DD
H—2THEBEL, £0k%E 3 & 4 MK VIED .,
BaTiOs $10> Mn fli% & L7z, &b 72 fEiL SQUID %
FVWTEHAI L 72 BaTiOs 10 Mn fli%k ¥ & B —E & 7R
L7,

4. FEOD

BaTiO; H® 1 atomic%LL T Mn Offifis., 220
FEAEEAEE LaMn® 03, StMn*"03 Z JHV N, 2 kA A &
ST & o THEIZEE D MnOx BB A7 M bRk
LR = NBEHIITE T,

X W

1yhETE =, PE)IS0%, B 134T, TODOROV Y, ¥
FRBESE, RS RREHOE X BT 24 (HRXRF)
(&% 5V %k Mn IEMEWE OMEGHE, B TwmS
SIS 4R, 39th, 277-278(1998)
2)http://www.saga-ls.jp/site_files/file/Publication/Experime
nt%20Report/H22/T/100541GT_matsuo.pdf

(BefeT 782 202146 H 8 H)
3) Yabuta et al., Scientific Reports7, 45842(2017)
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OWH fme, [EE R, KO w7 M i
SERFREE TSR
Machine learning based determination of crystal orientation in field ion micrograph

OMizuki Yamada , Tadasuke Okazawa, Shigekazu Nagai’, Koichi Hata

Graduate School of Engineering, Mie University

BIRA A U BMEIFIM)IL, Zedi 228 10~100 nm ([Z2e8ifb S 73 0B R m O RS B T HBMEi CTh
Do D7, FIM BICIFR T fEE CORMEIRFES, fEfmfEiE, B XM EOEENEEND, IHIT,
TR AR S e O TR L7z FIM 82 VT, SRELOJRTEHI O 3 RO A1TH 2 & T, NiliE £
THEIEWRETH D, L, FIM BIIEM L72EEm O FESINA 7 U —r RlicRESNS 72, 3 RoLH
I R BRI T DB R CTHIET 2L ERH D, S BT, REHREICEMIRIZR — T < EfFR 5
7572, REIORES AL, BRSNS ZFE L, JEFEORHALETH D, & I TR TIL, fix
DB T AT v FIM B ORI Z BEIRICFEE T 5720, BTS2 e FIEIC OV TRET LTz,

FIM 1 CBIZR XN 5 &4 ORLE 1L, BELREX LIS T 5720, RELORER TALO b O%FE L —T 5,
L L, SR FOMMEE TR SN DT, R—0BABESND Z LI3E N, 22T, UTOFIETH
ET D FEERE L, £7°. FIM BP0 {110} L OY112} i 2 P A HE 7 /L (YOLOV3)IZ & » Tl L(X
. 235 OKIERIAELE 2 TE I OxHFWE & el U TR L2 [FE Lz, S NLRIED 7 v 75 LB
FEERHEIZIE Colaboratory(Python3.7.11) & L, 193 ¥z FIM 412xt L C, &M ITALIEIE OFEE & 7l L 7=,

BELEFEZHAOVTGERIMOREIC T2 (110 B LI} RE2BRH T -7 —2 K3, &7 —4%
D 90%ITEE LT=(F 1), F72. <001>HALOMHEFRN 83% & fix bAKL | <I1I>FHALHS 95% & fig b @V FE R & 72 o 72,
IHIT, 2D DRI ZEE LT-FER, 27 — 28D 88%IZxt L CIE LWSE i &2 i CE - &b,
AFEREGHTHD Z LIRS NT, Y BT {110} A3 L O 112} i@ LIS o St i & 8 & I [FE T 5 ki
WTHIBRLETETH 5,

1. {110} 1A & {112} H O R =R & a7 0L R E O RS EE
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Surface structure analysis of black phosphorus by photoelectron holography

OHiroto Tomita!, Kenta Kuroda?, Yusuke Hashimoto®, Masaki Tanaka®, Soichiro Takeuchi?, Shunjo Koga®,
Zexu Sun®, Hiroaki Tanaka?, Takeshi Kondo?, Takanari Takahashi®, Takao Sasagawa®
and Tomohiro Matsushita'”

INara Institute of Science and Technology, ?Institute for Solid State Physics, University of Tokyo,
3Laboratory for Materials and Structures Tokyo Institute of Technology

ET - FET A 2O, 7T T 2%
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MELE LCHEBENRTWS, BY BP)IEL. VD
FERTHRBIEFEMCEETHY ., 74+ A7 Lok
EDTWREIRWE Th D, EEEER RO B
BEPHMEZ R D, WETICBWTH 03 eV O R
Xy v P EFFOPERL 25720, I FET lE
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VU BRREOHET VY ERICTH LN, BETLE
BEGR(OFT)FHEIC L - T, WE G HA~D DT D 725E
OGS TS Y, 2008 4EIC, HEE%
PEEL LAWARTFE 2235 S, BY oy
FEPEICBE 2R 2R3 L7228, i c B 28
D72, BP O X 57 2 RIEEEMAT A, Fiikaess
BIOBEHIFEGT DL B2 615,

WEFHR T T 7 4 =%, BT TRE AT AN
ExFErFLE LIZAFAORTFEED R 7T L LR
L2 EEFMUE, BFaffere s 277 4 —0—FE
Thod, AFEL, MdEEErrsn s 758 LTHEA
IS5 2 & T, WEORE - SOl ESCE 1
KB, g R— 30 b OGS DT 72 8 2RI
INTWD I, FATFETIE, ZOFEEZRWE, B
R TiSe, DR EFEFN O3 G ST\ D,

ARFGE Tl A E D REED B hu 7 F 7 ¢ —l
EEEE 2 AW ot E ® BP ZJIE L, i
& OB 2 AT, PIELEEIZIL, £49° DAV
Al & W RREZ WS U T PR B E 7 T A
P—(RFA)ZEH] L7=, A1 25 AiE, SPring-8 Dk X
B —5T A L BL25SU 12T, ALK Rl 2 Fu
TR L 7250k P(010) 2% 171 1 28R X HR(635 eV) & FRET L,
P 7 2p WLETE 1% bt L <, o &7 Bk &
B4 U fELE O T X 2 ATk %2 RFA T
HIE LTz,

FHEE, WMEICL-TELNZBPOFR T T AL,

OATHEEAN BAREBEZEZER

*E-mail: t-matusita@ms.naist.jp

V3al—varTERLERAR ST AEHRLZE
DOTHH KT T LI ERBLEII 2L —T 3
VDR T T R = PRI ERLTND D
ERbnD, BRI B0V & RIS O & W
DOEALEHET DITIE, SHIKEEDRNY I 2 L—
Va VISKEL IR D, FEECIEEEMZ R S o0
THET 5,

90° 60° 30° 0° 30° 60° 90°
(££) 3517 BP DNE TR 7T A
(F) YIalb—va itk d BRI A

X

1) C. D. Zhang: J. Phys. Chem. C 113, 18823-18826
(2009)

2) T. Nilges: J. Solid State Chem. 181, 1707-1711 (2008)

3) T. Matsushita: J. Phys. Soc. Jpn. 62, 17-25(2020)

4) M. V. Kuznetsov: Surf. Sci 606, 1760-1770 (2012)
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In situ X-ray diffraction study on structural changes of neutron-irradiated highly oriented pyrolytic
graphite under high-temperature compression and decompression

OW. Nakamura', S. Nakamura', S. Fujii', S. Honda', M. Niibe!, M. Terasawa', Y. Higo? K. Niwase’,
Y. K. Sato*
"Univ. of Hyogo, 2Japan Synchrotron Radiation Research Institute, *Hyogo Univ. of Teacher Education,
4 IMRAM, Tohoku Univ.

1. [FL®IC

HETERE L2777 74 ME, HTLWREMZ
AT OICERRMEE LTHER SR TWD, U4
T, 77774 MOREFIRE L, B8R, S
DERTL7 AL~ T, BHRTELT 7 24X
AYEY ROBAICEREND Z ERRESNTND
[, FleFxix, PHETE2RN LT 774 M
FIERIALBIC X0 T SRR A A v RIZE#H S
nNoZLERELRZRL £/, FETFRN ST 774
N OREERABIZ X D XA 'Y RAOHEEREDZ
OEBEEEm L., BHKXR@AZ A YE Y MUl KFE

WOV TS L72[3], AMFZECTIZEAREA H =X
LADFEMEEET 5729, D X MEPE (in situ
XRD) ZHAWT, EE T TORIRICHE S vt
BB g 727 7 7 4 b (n-HOPG) OFEEZE LIz
WTC, 77774 b cHEHIZER LAE L=,

2. REBAEEBER

BT F - & FRET (1.4%10%n/cm?, E>1MeV, 60°C)
L7= HOPG & . bl 7= OARBY HOPG Th 5, &
JETFIZRIT D H7RICIE I MEZLZR570,
SPring-8 @ BLO4B1 TR E S L2~ L F7 B
NEBEZRAWCEERREZRAEL, T8 XRD 21T
o7, 2EBIEFRI—EVICAN, JESIE 14GPa T—E
EL, IRERZERNOREK1010CE T ER S,

*E-mail: er21t014@steng.u-hyogo.ac.jp

XRD AT "VDAAL L E—T THDBT T 774
b GO)IZAEHT 2 & REHFEL &t LT, g
B CRRIIEN 7 10— R - Tz, ZhiE, kT
FREHZ X D REOBALED, #EEOELAIVICER LT
HEBZLND, o, BE, REGHEDO GO02) v
— 7R U TR 24T o 7oA 5. FRETRELCl3=
25K 600°CE TIE 2 Ay, ELL Y bERTIE 1
By, RBERECIX 1Ty T4 7 TED
gt (K1), BIREEIO7 ¢+ v 7 0 TRk
NGB Z LT oOWTIE, BEICHE S &0 TLN
DOREEERETHHDEEZTND,

(a) ' (b)

Intensity(a.u)

d-soacine( A) d-spacing(A)

Fig. 1. G(002) & — 2 O fiFtr {3
(a) FREFEEL 200C  (b) MREECEE 811°C

275 3R
[1] K. Niwase et al., Phys. Rev. Lett. 102, 116803 (2009).
[2] M. Terasawa et al., Diam. Relat. Mater. 82, 132 (2018).
[3]S. Honda et al., Jpn. J. Appl. Phys. 60 095002 (2021).
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Intensification of the electric field of high repetition terahertz excitation pulses for time-
resolved STM
(ONaoki Umeda', Yusuke Arashida' Masashi Ishikawa', Akira Hatanaka', Hiroyuki Mogi',
Shoji Yoshida', Osamu Takeuchi' and Hidemi Shigekawa'".

"University of Tsukuba, Department of Mathematical and Physical Sciences

WD T Z Y (THz) 7 IV AR SREAL OB EHTZRY, THz B354 F\ A i o0 g o
B OB THOILTNB[1]. ZDEED THz 7L RIS T 07 —m s LRIFLE DR X B %
FFOMENR DD, ZOIIRBEHT AT IV A% FIEM TAA—T L 7T DT 2 1ERER 53 STM 0
FFE AT TS, ZOFHATHETIL, JihEEYE2+485 THz 2L A2 MHz BA 0D S\ v s U JE i 25008
FREND. A, #0IRL 4 MHz O THz 7SV 2D R ESLIZ AT,

ABRFE TR T IR A f & L CL T ARIME 2RI A SBMIRAPEIZE U7 BNA i dha VD
Z LT THz 7 SIVARAEDOENFRLEIH-T72[2]. AL TOB NI F LR 1030 nm, ~ULANE 300 fs,
MRS AL 4 MHz, feR/XT—20 W DITHRIN L AL —H—Th D, ZHEHEE 200, 260, 560,
630, 750 um @ BNA #fICx L CZOL —F—% AL, FAELTE THz 2LV ADBRRFESS O i KAEO#E
Bl SEARAF AT E LT

Figure 1 T/RLTWADIFEES 260 pm D BNA # DB R E T — )= AXT ML Th S, BIER
Hb, L TWDL—Y—I2x3% BNA ffa O Fiii72 [ 3% 260 pm (ZREL, THz 2L ADRES;
{EAZREEH LTz ASHEBREE LA LT THz B O BRI OV GRS Y H R RE1TH.

4
—_~ 3
= -
£ 14 2 10"
= 1
- _
3 0 *W\J ’\'\ﬂ/\/\/\mw\/\»/\/V\/\/\/\/\/\le\MN z 0
S £ 10"
2 g
2 1 E o4
RN, g 107
3|
\ \ \ \ \ 10 x w w w |
0 5 10 15 20 0 1 2 3 4 5
Delay time (ps) Fregency (THz)

(a) (b)
Fig. 1 J8/EL7= THz 7XVAD (2) EO B 7V 72 L DB L (b) 7 —) = AT L
[1] T. L. Cocker, Nat.Photon.7, 620(2013). [2] Zachary B. Zaccardi, arXiv:2010, 02380(2020)
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KBr REICEF R = FiET 5 RIMEEIC & SBAIRELEE

ORI 71, sk 3
RIERY: B

Changes in electron-stimulated desorption yields from KBr surface via two types of defects

OYuuko Fukazawa and Yasufumi Susuki

Division of Math, Sciences, and Information Technology in Education, Osaka-Kyoiku University

1. [FC®IZ

RGBS T O R EHGELE AV T, B R
L7z KBr fida R ORIRZEAL &, REDOIREZE T
TR T RMIZOWTHRTND, TABYNTA R
FERREICETBALT D L, KRN CERE O K
NAELD, Z0) bR Lz F o % —XEIRN &4k
L, BEMEITX ¥ —LIREN 5 KOESEK
LB, ZORMEARMIE T2 DL S, K
B E Y SRS, B RBHEZESCL T
EHBEEy "o E2 5, — 5T, BELZZF®
VE—RREIZEET S L, BN b vy U
MOEENZBEEA R, By OB EIERIC
EoT, —RTEORRBBEE 725, BBERTHiTE
HOTRIIEATF L TR T 5720, — BB ST 7
BREZEME LREEE 2R, —77, RIAS
L7z mik b ORI HELRE X, REOE Y N0
A RS U TR SRR I CRE A Bl S 5 El
BADRET DT, BBER T OREE M & F CJEST
R 5,

2. EBRBIUVGFHRENESE

BREFRFLEFITERFBEINHLEE 5 0 0. 55MeV O
1% UV BCELAE PNIZ % @ L7 KBr (001) iz A4St
4 4+ 1mrad TAH L, BEL L72BhF DR 2 71~ 72,
FE B AW E RO 2L F—1F 1.0~
2.75keV ThH b, BFHRIIREEEZERL, R@EIZ
*FL 45° OABETHRE Lz, —EDORS& TE R
FEAT ST %ICH T2 AS L, BELBRE /940 2 e 3
BEV)BEARY IR L, HELIREE & & RS B0
BItRZ T, F7o, BLBEAHEST LT < BROHLELSR
JEDOIREINEE DR A, B HBELGE FHRAS R & ik
L7z, — @it 2 £ COBTBELIRE OFHRAER &
FEER L T 5 2 & T, BTRBSE L ZORIC

*E-mail: yukofu@cc.osaka-kyoiku.ac.jp

BESHINEERE & 25t e SR A2 RD 7, Z o
HAC L - T, FETHREHETO 1LEFHZY O
BRI EZ TN T D AT ML ERDT,

3. #ER

Wi NS L TR LN -BELRERE &, RO
HIc Lo TR oS ETHRBNETO 1 ETH-
Y D IR IR R T D AT LDl & Fig.l
WCENENER EFROFERCTRT, BEERINE GRo
FER) 1T 2 oOE—I EFDL, EOEY—71F X B
=R LS, EORESNRE =7y
ST OB XSS D, A RIOFIEDFEMB L OG5
NIFERICHOWTHRT 5,

- 3 X
0.95 | | via X-centers
125
=
0.85 2 3
@
15 %
0.75 1 S
= 05 5
S 0.65 \\<i
o o\ ©
3
& 0:55 || 1% layerdes. via step edges
S
e W
0.35 E;275keV T 355K
A 0.55MeV H- §; = 4.0mrad
0 20 40 60 80 100
e fluence( ® 10*3cm?)
Fig. 1. Specular intensity oscillation of 0.55MeV protons

and atomic desorption rate derived.
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Local structure analysis of Sr2IrO4 around oxygen using photoelectron holography

oSota Kawamura', Rie Horie?, Kazumasa Horigane?, Yusuke Hashimoto', Masaki Tanaka',

Soichiro Takeuchi', Hiroto Tomita', Hiroshi Daimon®, Jun Akimitsu?, Tomohiro Matsushita'

'Nara Institute of Science and Technology (NAIST), 2Okayama University Research Institute for Interdisciplinary Science,
3Toyota Physical and Chemical Research Institute

HENETARR T T 7 4 —2IFZLOET DR T4
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T4 =BT 5 2 L CHEEE S BIRFJE Y OSARE
S ZHAETDHZENTE D,

SeIrO, (TEER L MBI BIRD R ED—>TH %
La,CuO4 & FHEL L 7ol fhiiE 2 A L, BB O U
W72 EHZE < OFRUS A RO, FRTSnIrO4 L It D fy
BUEDSTRWA Y VEUEMRAERIC K> THHTL 2 &
IR 2AEEE T =12 ZREIRE L T HHHER
F v MRS EBLL TWD 2, Z Ok
MBRERE DL RN Xy VT F—Er7Ic &
D EIRBRERIZ 2D ENRBRFREICLVIERHR SN
TW5 Y, KFETIEAETFRR T 7 4 —%2HNT
A VT U LAY SulrO«(Fig. DICHB T 55X ¥ U T
=t ZHIORPEEZ A O T 52 & 2 YL
L CHIEZEAT- 72,

WFEFAv 7 T 7 4 — 00 EIT kS iR
SPring-8 ® BL25SU (ZFRE S 4L TV 5 (IR E T
TFT A FRFA)ZHEH L7 Y, RFA (Z—EEI2+49° D
WY IABATNRE = ERMDZENTE,ZRLF—
IYRBEA F N E WD B3 5 5, Fig. 2 12 SrolrO, HifE
Bl X B MRS LS 572 0 1s D XPS AT hL
RE T T AERT, TOART FVITIE 2 DD
a(E;=550eV) & B(E=551eV)RH B2 DDORR DAL
IREEN B D Z LN Do T, Fig 2 ICHIE L o &
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OATHEEAN BAREBEZEZER

*E-mail: t-matusita@ms.naist.jp
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1) TR« AR TR, 62, 17-25 (2020).

2) Y. K. Kim et.al: Nature. Physics. 12,37 (2016).

3) H. Watanabe et.al: Phys. Rev. Lett. 110, 027002 (2013).
4) T. Muro et.al: Rev. Sci. Instrum. 88, 123106 (2017).
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Multi-atom resonance effect in X-ray fluorescence spectroscopy for solid surface

OYuji Baba and Iwao Shimoyama

Advanced Science Research Center, Japan Atomic Energy Agency

1. [XL®IC

[ AR E O HOE X BRHT T, 30 X #Ri%, SooHk
D X BT x 5 A A AbBrmfE iz s Uttt &h
%o TR —TREOHKE I Z I X AR AV, F5E
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BaNET D, LZANREEL BET 2R
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W5,

2. EE&
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NR— 2R AR KMQsAISisOnF) v, m=
TV RGO E R O BL-27A (2
BT, HEEEFE FE S 5°0 Ak TS L.,
THEEIZHH SN D806 X ##4 Si KU 7 Mt
THE L=, BIEITT T He B N TITo 7,

3. HRLEE

BV UL KaXBROBELE Ty FLIZbDOTHY
1 H D XAFS (X-ray absorption fine structure) A2 |
ADBELIZ, Fig. 1b)E, 7V ¥ A KRS ED
THLF—T Si Ko X BOBELE T 0y b LEbOT
HD, VT LD 1s—3p B INAIT (KED) CHiE
DD BT B iz, —J5., Fig.l ()i Al KaXn‘?@%ﬁ
Er7ay hLizbOTHDEH, MEICELITRD S
NRxhole, TONEYA DL AV ?Aﬁ%f(f SiO,
WA Y KA v F T oMEEZ L TEBY, K& Si
EBERE L T 223, ALIEZ OIMANZ & 2 D THiE L T
lﬂfcfl/\ $E> T Fig. L(b)IZFBD DAL LIX, B Y

BT A e R I OBREEZXBND, ZD
ﬁ%%ﬁokxﬂmﬁﬁmﬁ LT 5 (DD WT
EHEAES T D) TREFFETE 20T, g X ﬁ;ﬁjﬁj
350 XAFS 1T X D W&t 2 e 3 57 — #1272
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X &

WERRFIEITZRR DD, FEROBRIZOWTIE R
DHRERD D,

1) A. Kay, et al.: Science 281, 679 (1998).

2) R. Guillemin, et al.: Phys. Rev. Lett. 92, 223002 (2004).

3) S. Deinert, et al.: J. Phys. B: At. Mol. Opt. Phys. 53,

Fig. 1@, # YV v L K-RIUHAHE D =8 L F—T 224003 (2020).
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X HRREE, (@) AV 7 A Ko X BREREE,

*E-mail: ybaba 2001@yahoo.co.jp
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Transition of tribological characteristics of sumanene self-assembled monolayer
by AFM tip indentation

OReona Minowa?, Rintaro Matsuyama?, Hidehiro Sakurai? and Naruo Sasaki*

The University of Electro-Communications, 2Osaka University

Hydrogen-terminated

1. [FL&HIC ® E?/rdbrc;r;en diamond tip (1098 atoms)
A< R CuHi 13 Ceo DERIHEE Z AT 2 HAAL Au /Sumanene monolayer
BT, 2003 FEICERIENHRE SN2 Y. Avx 0T 3 @35 . (1617 atoms)
R ATEE 2R, R LSRR B M 2 F o) Z 3 <
BChsd. £, AR ETH OB L:Vv R
BB b MR DD 0., Hox En—R b x B Al substrats

o (5292 atoms)
Fig. 1. #tREET L

R - S o - BEMEEAFM) Y R 2 L—3 3
BT A A D T & . ARFETIE, 4(111)
W ECTERL L7 B CAlff b A ~ 1 g R T o
AFM BEEHZ K D180 B, 1 8/1F(MD)v R =
L—a VT2 E T A, B BT A REREOER
BERHELEZOTHRETS.

2. ETIL-FEFE

Tip scan direction

HET T IKRERIRL A ¥ NEEF, 2A~wx
BB, &(10)FERD SRR S, KEFHIZ)EE
BBER AR LIz = > bR/ TR T 2 (Fig. 1).
AT ¥ /VIZIE ReaxFF T vy L& A=, 24
WIEE X T=0.1 K, BEFRIZIAIE At=0.1 fs, #RHHE X
Vtip/:50 m/‘s kéxxlf L, HE verIefYﬁfﬁﬁ%?‘é. * 7, P, G T S B B L (Fig. 2).
HAZRABE(CG 15) & AV TSR b L7z RICEVE BT RS 5 G 2T KT IR & e R
LIRS L7, WIS, 7 HH~OEHOMUAZE o S T

IR TOEMBEN AT D ENHB L. &
VEZAT2T=. D%, MLIAAE IS .2 —TEITHRBA i ik

DICEAZEMEE S & (23=235A, <F>=1.09nN),
M5 Ff E AN IE O AR TS D K TE 1To7-. . s
O fif 5 SRS CERET DK EEE ZITH T VESHETR T £ 1) Ao o TS A LTt A

Fig. 2. BREHERTIZRAET D, EEFH~D
AR DE X

2. WITAD L REA IS8 2 A (2,=223.7 A, <F>
= 6.20x10T nN), #EHE TFTOA~X U DNEK TER S

3. FMEHFR-EW BRIk > MU OFS FRT SR BN 7z
EPEMET (5= 24.0 A, <F> = 4.33x102nN) THE x @k

Ba K EERESEZE A, KRR ENEN B
N7, = DK M JEE & R 5 7= EFT i 1) H.Sakurai, T. Daiko and T. Hirao: Science 301, 1878
L - . . . . (2003).
. 2. IN | tg‘:
W%{\T\o ti =5 X::Z /ﬁ%ﬂ)ﬁﬂﬁﬂ‘i%)_, vfio 2) S. Fujii, M. Ziatdinov, S. Higashibayashi, H.Sakurai,
AR FIOFFMEE KR L TN D 2 &4 5075 and M. Kiguchi: J. Am. Chem. Soc. 138, 12142 (2016).

*E-mail: naruo.sasaki@uec.ac.jp
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Measurement of electromagnetic field using scanning electron microscope with gratings

(OKen Harada!", Keiko Shimada' and Yoshio Takahashi®

nstitute of physical and chemical research (RIKEN), 2Hitachi, Ltd.

EEE TIMEE (SEM) % W CZEMERS OFHZ S Uiz, 3B & [Tk 7 (B2 v A1) Z %l
I A TETTOLTREL, REZ2A 73— AB, B TET 74— D AB L L TEEBBIE L, EMEM
B AR BRI Z 5 2, B TBOYRHRE LRI, 5'6%[1]@%6%?52?%675‘5 oz X E RS
0777 4 —OEME S LT, TR O TR CTERMNT U, BRS 0A & UHE 2 & a8l s uto

M1 (a) ITHMERRIROEMN &M BN ES SN2 SEM &, (b) 1EFA SN2 sUEHLE COBMIAME, (o) |
B (EBALAMEE) TH D, SEM ONKEEIT 2 kV. FAERONAEZERIE 6 5. SEREEM]IT
0.85V EEHAIL 7=,

1(a) ¥ HE SEM &, (b) FAEBMSME, (b) FAEBRMIME (SR )

EMRFICE S ERARBRIZIY . BREMIE TOEBAMOAMA Vx, v) 5. TNENDFALORK 134 — 2 D
ik Ax, Ay 6| MO TIEIC fuw i o (vy) ELTROLND, KTOMME ¢ LIEEE V, %
FIN T, BREMIZ I COBMMNAT Vix,y) ZR(1) & LTERTZENTED, 751, Ax, ) = VA2 + A Th 5.,

d

A A
Vix,y) =—Aar(x,y) = 2naf" n(x,y)

Af
(1)

Aok, LRIZEH O A LIS, ATHEEARE & 4572 T L CREC 2T, BEED T < B

IZoNTh, Eio, A A EMEC LR CTHS = & HRL T,

#H
B ORI (I RBRF LR A O RAESE A, PRZSEAE, MFOBREITIE KR 47 b =27 28 O T RET
K. (80 Hiif’EFﬁOD?@H%E%@%ﬁ%?%i L7z, ABFZEIE, B (20K20555) OBIRL AT THEM L £ L7,

SE Xk
[1] T. Ishiba and H. Suzuki, Jpn. J. Appl. Phys., 13 (1974) 457.

*E-mail: kharada@riken.jp
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{RAE4BIZ & % FIM-Poschenrieder-Atom Probe T®) FIM-AP 32 H [E

oxrn B!
iR TR ISALER

Dynamic operation of field ion microscopy observation
and Poschlenrieder-atom probe mass analysis using ion deflector

(OMasahiro Taniguchi'

'Department. of Applied Chemistry., Kanazawa Institute of Technology

1. [FL&IC

7 M &7 —7 (Atom Probe) (FIEH A2 sHREREHT
BREAEL S, LB OIEFEIRNVERIZ L - T
AF AL UEE (BRAR) LicA A 2E &0
HFETH D, BREHIXERA A VBHEE FIM) (1
kv A ZVEMmE AV AP LRSS DE - FIM-AP
PEE AL TWAR, 2 O E AR E B2 A
Fr. AP SHrEIEOIERD FIM B 255 L oL
=D THET 5,

AP FIM BTl 72> CTEENEZTETH L0, #£
I D IR TTAEEBLELIZERIVE, AP LV & FIM O 53
BN CTH D, 72721, AP L3V FIM TlEcHEE#IT
BHNRNDT AP & FIM I3 TH D L AR S
A, 2D-PSD (2 L5 3D-AP N —f&HIIZ72 D £ TlX
FIM-AP & W5 THWAHILTE 7=, FIM-AP CTiXFIM
BIEHOENA T ) — 2 O RIZ ToF E&SITaR~
DOEY (Fr—T7Fh—N) BEATLNTEY, 22 %
WS HERAREA S NEEBDTEND,

BEFIT AP 3T DR TRED L & HE AR -
T FIM 4282345 Z L2 L 0 BLESREL & ST ek
D—F %X > TN, TOFIEIZENENDOTFED
BEZTEN L E > TWRWZ EREETH D, 4 FHOD
AL FIM ZBIE2 L7223 5 AP W 217720, BRI
A A BNHE N LR END & ZDOBEBRIT/HIHE
WMOFIMGE/ZZEE2BRNE LTV,

2. RE. TEEHKR

AP TAA VBB END & B HOL % BT
WEET 20Tl BB —2 27V — U MICRE L
TAmIAEMIZ L, FIM 4% —E&Rwmn (V7 b)) S
TG T D, BOEIGE, > 7 MEERLEO AP

*E-mail:  taniguchi@neptune.kanazawa-it.ac.jp

aperture
graund plate +450V

Fig. 1. {RAIEM A #HAIAA TS FIM-Poschenrieder-AP
OB (E) & RAERIZ L5 FIM O 7 b (h).
AP CREMERDO A A U B S D &R I B (L
K DOFR)T FIM B & Rm S, 71 —7 78 —/LOi
73D FIM B &g+ %,

FHBIXT 7 MHIED FIM GO 2 R4, fRixs 7
T, RIFVT7 RSO TH D, (AR % KR
L, B LI _HoBrzERTHD)

IOWTCR D, &9 FiEZE%EET S (Figurel 1),
FIM #4852 AP W& TLCETLE D & T
BE. BT RDA 0 ToF BiHE I AE L7
LT BHERH D, Figure 1 O FIM-AP Tixatkl
— B OMICEE L-, hoA ZEERA L
v A(Poschenrieder-lens) 73 /L F—3&H[ &2 1TV 3
B2 B H AN R S DB T A DA A (He')
% ToF MHEHC AR SFRV K 5 1@<, v2

LR Tl He D A H 107(-3) Pa & T 100ms D F& H
FEE CEREZTUS L, AP /98T & W4T L CRigk T 5,

X W

1) W. P. Poschenrieder, Int. J. Mass Spectrom. lon. Phys.,
9, 83, 357 (1976).

2) O. Nishikawa, E. Nomura, H. Kawada and K. Oida, J.
de Phys. (paris), 47, C2-297 (1986).
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Mg—CF; & U Mg-0, EFRRIGHER /SR T B D Rt

O

B2, HEp gL

ERTFERFmEEE T ¥ —

Properties of Mg-CF4 and Mg-O: direct current reactive sputtering discharges

(OTakayuki Takizawa and Eiji Kusano*

Co-creative Research Center of Industrial Science and Technology, Kanazawa Institute of Technology

1. [XLC®HIZ
MgF, K infEﬂZ BOTRWEITRE RS, o
WU % RS 72 N e DI A FE R E L TS S TW

5. KA A~OIGHIZBW T, Mg &BEX—7
reTBIIGNEA R XY TIENFRITHLD, A4
ANFHZ LD DI T DIZLD MgF, MO Bt EA
Ny BV T IEIZ L AHERRIX A SN TR, Fx
1%, Mg—CFy SUSHEA o B 7 B N B R a7 s
THY, BT RFX—FEF OB AL DRI A S
FHILEFLNELTEE 2. AFRICB VLTI, Mg
CFy JEOFHEE Mg-0; Mzﬂ?m%rikttﬁm“é Lizk
0, Mg-CF, il B DR A #am L, Mg-CFy SUSPEA Sy H
Vo ZIEOFEREA~DIEE 2155,

2. EEBAE

Pt (#—4"vR) 1 9752 mm D Mg THY, [BRRIZIE
[E i EE 1% E B (BT : 0.4 A)NZXVEIINLT-. K
H AL Ar-CFy AW Ar-0, IREH A, EE L 0.4
Pa LU, CFy DT 02 IREZ 0-50% F TS HT=.
7o—7 X EA 0.5 mm, £ 10 mm OHFERIDO W HRT
b%. TIRAENITT u— T Ei-BIEMBRD 2 ks
MR A SRS Z LIV EL, BEEMIT T 10— BN
Yrlhhrrn—7EEDMEELVE.

3. WRLEE

Fig.1 8L 21T Mg CF, BXUMg-0, il :J'oﬁ%)
7717?&&3‘0;0@ FEENL AT Mg—CFy ST
WL, CFy RN EL DL _77;<-7ﬂ:*uiootmqa

WEBENLEHITEL o Tz, CFU;;%I“# 25%LL iz nwTr
TR BANTEHENITHTLT20 ~ —30V FLE LD,
FREEALIT T 77««*1@@ 20 V BRERVVEEZ R LT

D|s Pressure 0.4 Pa

0 o o Vplasma

— o e V.
> float
.g 20+ o
= bPS o @0
g e o o
£ 40| o

3 ° °
> ® o L] L

-60

0 10 20 30 40 50
CF, / (Ar+CF,) (%)

Fig.1 Plasma potential Vpisma and floating potential Viou as
a function of CF4/(Ar+CF,) ratio for Mg—CF, dc
magnetron sputtering discharge.

*E-mail: kusano@neptune. kanazawa-it.ac.jp

Mg-O, IEBIZIB W TE Oy IRENmRDEEDIZ, 7T
~ BT ELARD, ??éiﬁ_?%{ﬁm&d@of:. O IRFEN 15%
PLEICBW I I A< EBAMITIZIE BN EHE L
D, FEEN LT TR BEBN LY 30V FREERUME A R L
72. Mg-CFy B IX U Mg-0, O I EIZRB W T, 7IX~E
PR L ORI BN O EACIIA N Z U T BN SO
HAAFE NIV T HZ 85T 5.

Mg CFy IEBIZBWTCT FEOALFVIEREND

12X, BEENEOABWIERTHLE - OREN

ﬁTL, ABAEIIBE N {E&b\ﬁmvkiﬁé L7z
Mo T, TITRATHOLEMEBMA~OREEREHERT5
72O T TR~ BN DR EN LKL D. —F, Mg—
0, MEIZBWTUE, AAA VRS MEIS TRY,
%G:Ct%:ﬁ"?x“vrb)%%ﬂﬂ%@«@ﬁ&%ﬁéiﬁﬂ&%f%
BIZDICT T A BB BER BN LKL A D 2 L3720,
AT TTR=IZBNTL, FAOERBROIREEL
%f%ﬁ)ﬂ&f&iﬁ@@ FENIL T T A< BALEE LD
REThD. ZITHESNZIEEN 7T A< BN E
DEIT, /*‘4’7/’%%\4’2“/?5(%0)%%% ZEhEBEnD 2.

4. BHYIC
7 —7HEIC L D Mg-CFy 35 X U Mg-0, i %
Ny BV o THERBREOREE R L, EXENEL
Mg CFy Bt AN & U y&“ifﬁzﬂ?@fﬁﬁ%ﬂz% AN
BTHD Mg, LT AZEICLVEm LT,

x &

1 E. Kusano, Thin Film 3, The 9th Vac. Surf. Sciences Conf.
Asia and Australia (VASSCAA-9), (Sydney, Australia,
2018).

2 E. Kusano, Discharge characteristics of electronegative
Mg—CF4 direct current magnetron sputtering by probe
measurements, J. Appl. Phys. 129, 233305 (2021).

Dis.Pressure : 0.4 Pa

10 — T
S o0 o 00 o ‘ o
AL T
~-10
Fe) o Vplasma
%m 20t o PY L Vﬂoat
g |° .
5 o
~"-30 P i
40

0 1l0 2‘0 30 40 5IO
0,/ (Ar+0y) (%)

Fig.2 Plasma potential Vpiasma and floating potential Vioa: as
a function of O,/(Art+0O,) ratio for Mg-O, dc
magnetron sputtering discharge.
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Pd. PAITiZrV aA—TFT 4 > LIztAFa—J DS EREL
TS S o1 i3 B et oD R4

O

Fot. NILFER], AT, ARKH

i TR L — IR G FE AR

Pumping performance and synchrotron radiation-stimulated desorption from Pd or
Pd/TiZrV coated copper tubes

OXiuguang Jin, Takashi Uchiyama, Yasunori Tanimoto, Tohru Honda
High Energy Accelerator Research Organization (KEK)

1. [FLC®IZ

HEIT v 24— (NEG) =1—7 1 7% NEG #M%
F a2 —T OWNBEIZRIET 5 Z & T, RO TAFTH
LNEER R FIZEZ D8 TH Y | RIR THIEME(L
T&E D TIZtV AN L b T\ 51,

TEPEEH T, NEG BEIIE L= A (H 136R<) %
WEICIE T 2 2 CRmE ) 7 by v ad b, WE
HAHIZ 0y & HyO ODRAEREITH ML &£ <[2]. KR
B & TS AL 24 0 K9 & RiEFHINBEY v F
27220 PERMEREAME T L, EHFMAHIR S D,

gk ik LC, Pd 8% NEG M D EICEANT 5 Z
& NRE SN TZ[3], PANEG (e.g. TiZr, TiZrV)EDHER
HEE, ETRENRE, 2 RE TR EnmE s
H OO, Pd IEOPERMERE~ DB BT 51372
<L RS R BEE DA 1XS T2 70, AR TIL,
TiZrV, Pd, PA/TiZtV EZAERLL | PEROEEE & Bt
FIBAAAE 2 JE L, Z OIS Pd BEOHZEMERE~

DB ~T,
2. B

T TR IR ARy Y o TEBRERG, Ti. Zr,
V., Pd B8 2> T, Ag AV BEERFRET = — 7 DO PNEE
WA T o2, a—F 4 7 LImF a— 7 OWE
PR E I T@EEEZ B CRS ML PR
BL21 TiT->7-[4],

3. MRLEE

H, JE7153~5 X 10 Pa Tl Pd & 1H & FF oS TiZrV
EX D 3 FRERKE W H, OWEMRELY RS, —FH T,
Hy 7778 1X10° Pa LA FiZ725 &, Pd BT Ha &1 &

*E-mail: jinxg@post.kek.jp

0.03 .
. TiZrv
> m PdITiZrv|
B | i M |
@ 002 . =l
3 E: i | T
o g ) H '
— 1 1 1
a : - :
o : ! ]
£ s | |
2 001 : :
(8] > ’ !
E=] * | 1
n : - : !
L) + n
I | ’ )
A i s ;
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Number of Activation

Fig. 1. Changes in H; sticking probability for TiZrV and

Pd/TiZrV films with repeated activation—air venting cycles.

A EHERET . PATIZIV S TiZrV £V IRWEER A =
7. Pd IIMLOBEBABICIL, BEWE L H 2N
IR LS9\ 2, Pd Bl 2 F501E D 03 i W
WeRE/~T, £72. Pd O Hy FHEXE W 2D, Hy O
JENWNMEL 725 b fi#BE L7 H 2% Pd NIBICHERL LIZ
<72y, PERMEREBIRTTDLEZx 1D,
REBAL & FHEMEAL 28 0 I’ 39288 C, Pd/TiZrV I
E—ED L REMRELZRD, Pd IRORHENEZ T,
flEHFEMBIEOD Z & & FEBRICHR L7 (Fig. 1,
FOF B 2B/ IC B\ T PA/TIZeV IEIT TizrV RIS
e[ Hy OLBEREAY 1/20, CO 23 1/5, COL 78 1/10
LKL 72D, PA I TiZeV ITEES, KB EMERND KX
VEFMBHIC H, & —R U OREN A 2P L
Tz, FIERBEOIR T %2 & 72 5 97[4].

X &

1) C. Benvenuti et al., Vacuum 53, 219 (1999).
2) & FHokiFo, K& EZE 64,301 (2021).
3) C. Benvenuti et al., Vacuum 73, 139 (2004).
4) X.G. Jin et al., Vacuum 192, 110445 (2021).
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BB S 2L—Y 3 VETIIZES B-AEEHOBRERBOBRE

Ox#
PEZEFL T

*

S

REWFFERT

Study of sensitivity factor of Bayard-Alpert gauge with discrete electrode simulation model

Shigemi Suginuma

AIST

1. LI

B-A HZ2 3 O REEEREUTE Y I ERICIRFT 5,
FEDO—T7, F OREEREBIIIENEOENNH A A
alL AR I EbMLNTWS, ZnET, M
B RICBEC 7 )y REREZA Ialb— 3
VETIVEMEHALTC, He, Hyy BINAr @ B-A 77—
VO WEEREUI KT T B B O BN DR E B 5 2T
L7z P, AENE, FAEOYIalL—ya VBT EE
HALT, BreAA 0B 23HE L, BEREICK
THWMDTTEREAAS L LT AROP B AIRE
FiE (FEM) (2 X o> Ti~7-,

2. YSaL—v3ay

AIRERIEC L DHFEDOZOICTY I 2L —v g VE
% 0.05mm ZNHD A v 2 |ZHEL, 7Y v REW
ELTHBALOBE DA v 2 %2H VYT, (422
L7 2L LT 125umBOLGEITHLDE Ay ok,
50um EOZFETHLD 1 Ay aZEYYTH, &
MEMEZBERGFMEE LT 7Yy KEREOZ Y » K-
74?%V&Wﬁ%%ﬁﬁf—&kbko745%y
FPBBH SN DEFORPIE, KO, ZOHuEIC

T T HABEF T RN — IR T D45 0)/1’21‘/“3
TERERr RS 2 BB ST, 'Y v ISR
HAF U BERH L, 72, TOEMA A OHE
EHEL, A4 a1y XICBETHEIE 2 IUES R
ELTENT B, REREAER T LT,

3. XM&ELIal—iarDHR

AEE, 35 mm, 38 mm, 54 mm, 70mm OEx 5N
PEDREL HRUH?L%%’W_4OO)/7—°/(#1 #2, #3,
#4) © 10“Pa THIE S 7o %R A GRS T DR
R SN TWD BB VOB REEZFIH L,

*E-mail: s.suginuma@aist.go.jp

EE =122 F: 3
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Fig. 1. SCHME L > 2 = L—3 a USSR ki

Fig. 1 IZERBERLE VI 2 b—a VERETRT,
AF a7 EZRE, vIalb—varogfr1E
T4 2 TiE 125um, ?4V3Tﬁ5%m?%50%
B 7 )y REBRICEH Y YTy va0ld, v
\1v~v§/®74/1?m30@\54yzfm
60fEl, 743 TiX18THD, 7V K-7 4T A
vMEIEEEL, Y alb—YarDIA4r 1 TiE
2.5mm, 74 2 TiX0.85mm, 71 > 3Tl 1.65mm
Thb, F—I# OEBERIZIIa—2a 07
A LI, F=U#RIETA 21, F—T#3 #4137
423 _iEUbTb\Z)O

4. £LO

TRITEDET N TOYI 2l — 3 ThHN,
B-A BEZE 5O ER B OB A ERAK T OE &« D
BRI DEWEHIRREDHTE I,

X M

1) S. Suginuma: Vacuum 179, 109525 1-7 (2020).
2) S. Suginuma, M. Hirata: Vacuum 53, 177-180 (1999).
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OfnH F!, A
VB A,

H—BR 2 Ay
2[RI T IRFTE DA e,

Pt 3
SRS F—Z AR — P RTF A

Characteristic of outgassing for 0.2%Be-Cu

(OKaoru Wada', Junichiro Kamiya?, Katsuya Kuramochi®

'Tokyo Electronics Co., Ltd. 2Japan Atomic Energy Agency, *Total Support Systems Corporation

1. [ZC®IZ

0. 2%Be—Cu #4 (LLF BeCu) 13, mBMmiE R (KEHES
A A s EOREIZ LY . S ELeE, EMEhe
BEOHEHFCEAEEZSEMEE LTHEH STV D,

BV RT » I L D BeCu DR A 2 BORIE
NINTEY, EFDN LR TIND,

—W IR BEZET ¥ R =D —F 2 T HIEIC L DK
H o A BE A I L BeCu & SUS304 D4V i 24T -
776

2. BIEAE
BT A &L, AV 7 0 AEIC KV RE L,
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[
111
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Fig. 1. BIELEE

FV T4 A UFE T E o RT, R TEEL, £
VFhAaY I al—3 g Y7 s Molflow 12 & A
FRICK VR BITo 72,

HE FEEHE 70mm X 150mm X t5mm 16 # & L7z,
BeCu EH L, MRS — B 7 A JLER— R ALER 3 X
NTWHTHIROEZREM 2 M L7, SUS304 3k
V%, EMEE A E B LB AT - e B Lz,
HEOMENL, X—F o T ENEF v =50
fREL - TR L D b ok LTz, MESRMFIE. v

OATHEEAN BAREBEZEZER

*E-mail: k.wada@toel.co.jp

SN—IREE 200°C., 10 B O_R—F > 7% 2 AMRT S
[F4T o7,

3. AIERR

NR—% U THE, AT A BEOZET D572, 1 [H
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T, SUS304 DK Fixd72< 725 T35, 2 [BIH LD
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Fig. 2. [ A &

4. $Eim

NR—F 2 JHEE D CE L TR A EORIE %
1To72, RIL_N—F 2 75T, BeCu l3E R H -
7273, SUS304 1ZZh R0 7o 7=, BeCu IFERIEIC L
NHIRILS R—F L FTEDLZLENPHERTE T,

FEF T, AT AREDORERZ, IBERERR &
B CEmT 2,

X ik

1) ¥ 3L : Vacuum Vol. 49, No.6 2006
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Development of the hemispherical-cavity-type cobalt electrocatalysts for water splitting
and its functional elucidation by operando XAFS

(OYusaku Araki® and Masaaki Yoshida'*

Lyamaguchi University Graduate School of Sciences and Technology for Innovation

1. [IL®IC

TR, =R VFX —MEL BRI D720, KEZXL
X—OFMAMNEE SN TWA, LavL, BEDKFHER
EEIMEABREIZ Wb ORERE 2 ->TE Y, F
SN IT A AT RE T R L — % AW T2 K O BRI RIC
L OKRBREEDOHINEEN TN D, ZOKDOER
IMETCIR, AKRFEAEBUGIZ AR TR A R O S8 =R
DI R < R0 sd | msh 2 7 e 38 A pic i oD BA %8
DEIA<HED L TWD, ZO—flL L THiT, Co
A F v E L REBERF CEN L REE 3L R
(Co-Ci)filt i 3BV 7= K oy fiffib i & U CHRERE T2 2 &
DE SN TWHY, 22 TARIFGETIE, AU RATF L
R A SRS L CY T ) BB TR B kA
REVERNCER L, 2 E COVHE R & X85
PERZEAAL D Co-Ci fillit D B % & HBIZ R & 1T -
oo IS, AT N X BRILIUSHIAE & (XAFS) B
IZ& 5T Co DJFEEEFI~ND Z & T, KM
DOFERERIA 21T > 72,

2. REAE

RV AF Vv AT EIETEEZ AW T, ITO R B
WP ER T ZE 3R Co-C it 2 FHT L7, fe T,
SEMEDXXPS 72 X DX ¥ Z 7 X VB — a %17
VN, 3 BRRAOERF A Tl o5 2
Tole, BT, WMTHRF — R D 7 &
Fr 7727 FU—(KEKIPF)®D BLIA [ZHE W\ T, 43T
K Co-K % XAFS A~=27 NV EHIE LT,

3. HRLEER

NS, SEM Bl &4T\, VERL L 7= il 3 3% m 1 %k
HnmOY R ER O L AR Lz, H\ T,

OATHEEAN BAREBEZEZER

yoshida3@yamaguchi-u.ac.jp

EDX <> XPS T Co-Cifi it Z T plk TX TV D Z & ZHERS
Lz, WIS, MMBIEIEZ T 5 720b, WEMOIR & 2fkze
IR Co-Ci it DI R R AT AZBI L=, 5 L.
LR ORI HE P ERZE TR I 1 5 SR R AR
WA L, BIEOTAR 220 S5 = & TiEE:
B ETE D 2 L AR &AL (Fig.l).
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VG BEAL (LTV)IZ 31T 5 Bk 22 AL Co-C; filt i o>
Co-K i XAFS HIiEZ1T- 72, TOREE, L L /- fik
B BB Z N5 &0 XAFS A7 R LD
SNETRF N7 R L, N Co 23EE(L
ENDZEMWRENT, Fio, SRR X SRR
(EXAFS)fi#tT %247 5 & . CoOOOH ¢ Co-O & Co-Co E'—
7 =T HZENSMY ., filEND Co IL CoOOH
HiEE Lo TWVWA I ENRBINTZ LLEDZ &N,
HERZ2 i Co-Ci filifiiix CoOOH #i& 2 B~ TH Y |
IEMEEN CAER SN mBR b Co SEM YA M &L
THERET 5 Z & T, BRI KO AL L C@ 2 b
ME 5Tl o T,

1) K. S. Joya et al., Adv. Energy Mater., 2014, 4,
1400252
2) K. Wang et al., Anal. sci., 2020, 36, 27-34
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Observation of carrier transfer in Pt nanoparticle modified GaN-photocatalyst
for water splitting by in-situ ATR-SEIRAS

(OShu Ashimurat and Masaaki Yoshida'*

1Graduate School of Sciences and Technology for Innovation, Yamaguchi University
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1) M. Yoshida et al.: J. Am. Chem. Soc. 131, 13218
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Special lecture/Award ceremony/Closing session
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Fri. Nov 5, 2021 3:30 PM - 6:00 PM Room A (Udon)

[3Ap01] Deep learning and physics
*Koji Hashimoto' (1. Department of physics, Kyoto University)
3:30 PM - 4:15 PM
[3Ap02] Aiming for equilibrium state with equity: How scientific society should
be for future
*kaoru tamada' (1. Kyushu University)
4:15 PM - 5:00 PM
[ZDft] RER
5:00 PM - 5:45 PM
[ZDft] FAE
5:45 PM - 6:00 PM
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Deep learning and physics
OKaoji Hashimoto!*

1Kyoto University
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Aiming for equilibrium state with equity:
How scientific society should be for future

OKaoru Tamada

Institute for Materials Chemistry and Engineering, Kyushu University
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5:00 PM - 5:45 PM (Fri. Nov 5, 2021 3:30 PM - 6:00 PM Room A)
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Poster (over time)

[3P-0900] Poster

Fri. Nov 5, 2021 9:00 AM - 12:00 PM P £18 (P £18)
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https://zoom.us/j/97359202543?pwd=bmJEdWlYMFhlT05Pc0lWTGtOVlE5dz09
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Help desk

[3Z-1230] Help desk

Fri. Nov 5, 2021 12:30 PM - 3:30 PM Room Z (Zoom)
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12:30 PM - 3:30 PM
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12:30 PM - 3:30 PM (Fri. Nov 5, 2021 12:30 PM - 3:30 PM Room Z)

[+] Help desk



