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*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 l\/\iyazaki1, 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)

[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
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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 Hong’, Raymond Wong",
Yasuyuki Yokota'?3, Jun Takeyaz, 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

on carbon fiber paper by thermal CVD
*Ramu nakano, tomomi yoshimoto', tatsuo iwata?,
mikka nishi’cani—gamo1 (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 Sasagawa3, 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 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 I\/\ogi1, 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)

[3P175] Local structure analysis of Sr,IrO, around
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*Sota Kawamura', Rie Horie?, Kazumasa Horiganez,
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 Matsuyama1, 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.)
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[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 Uchiyamaq, 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 Suginuma® (1. National Institute of
Industrial Science and Technology )

[3P25] Characteristic of outgassing for 0.2 percent Be-
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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[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
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*Shinichiro Ozawa', Moe Hokugo', Naoto Kudo', Hisashi Miyazaki', Yoichi Okamoto’ (1.
Department of Materials Science and Engineering, National Defense Academy)
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structure
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[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
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Kim' (1. RIKEN, 2. Department of Advanced Materials Science, School of Frontier Sciences,
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[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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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-
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photocatalyst for water splitting by in-situ ATR-SEIRAS
*Shu Ashimura®, Masaaki Yoshida' (1. Graduate School of Sciences and Technology for
Innovation, Yamaguchi University)

TERR (A7 51 L)

KASHET7—IbTv o

NI THABRINERE

RIS EREER

KOS A PREZE AR BUERR

YIX - HFyvH—X IR -E— I— HAXE

EE R SRS

YIVHE A= oOVKAEH

KNS EIR R

YIBFHRKEASH

KRBT JR—k

BRASHERT Y IYVILXA VY

RREBEFHRIS



KA LTV
TILAh—=I vV Esd
BKRAS1ZVo
SARIL RS

202N FARKRAREFRFMAR

o\
=y



2021 FAAREEEF R P HER

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

BEEBRESTFHRBEIZEK D HIS/SI(AI11)REDEL & RICERES S

OEA K",

LR R,

A B IR SERER Y, REF K, HMEARF S, R
2 AT /R BR S e

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
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*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.
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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).
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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
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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
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T AINT X PR L RN T & OWAETREAER O
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WAERRBIZ 2o T L BEZ DD, R TIE, WAHEHAL
WRIRD VAT A IR EDT I Be & RISy & DR
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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

W, ALEEEHZ D D 7 U — o p = R VX — DB
ENRRDENTWND, TDO—DE LTKEIENEH N
THY ., BEANODRVIKFEORIE L E LTl
B K DIKRSIRINZET bid,

AR, AWFZEE Tl CeO, HfAR LU —|2 K—%
> RSm R Y)%E K—7 L7z CeO 1T /KRS IE M
BoRET, REICARE—72 R—T G2 FF> CeO, 2
RT3 U T RIEE A R T Z E N A H I TWY
% L3, EROMIETIL, AE—7 R— 7% FfFo
CeO, DERUZEBWTIE, Ce0, & F—/ 32 FERE
DVEFHFCTEA L, BLBIC L > T R—E IR
TTONTE, LLAenG, ZOFETIHEMLEIC
Lo TR—=/X2 DS CeO IZPERL L. R—TfE> K —
TREAGET L ENRETHY, ZHORTE
SEAREETE D BIR 2 B M2 TE TV,

F ZTARWETIE, CeO, R LIZ Y # R—7 L7
CeO,(YDC)F /i T-Z40HF L, BULERIC L » TH F—
THE F—=THOREEERT 52 L 2B E LT,

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
L7, Tk, W LIERT 5 Z & T 10 mol%YDC
F R E T, £l BHED CeO 1X7 T v 7 Ak
TR L 7=, TERD Ce0; & NaCl Z#HkTIHA L=
DR LT 5 2 LT, K& FEIB7R Flux-CeO,
2%, KIT, 2.5 %REER/KESHE 2 1V T 10 mol%YDC
% Ce0, T 1 wt%/y i & Wi L 7=t (LEOIRE -
HEE CEVLEL % Z & T YDC/CeO, e filfit 2 457-,

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

B OB & LT XRD, FE-SEM 21T 7=,
F7-. B L LT RuO, &8 L. KoOMIEME
FRBRI I XS RS PASHIE BR A S S 2 1 2 VO e

3. HEREER

Fig.1 [Z/EHL L 7= YDC/CeO, ® FE-SEM &% x4,
Fig.1(a) Tl CeO, LI YDC F / ki3 a5t S T
WA Z & ETER LT, 1273K T 1 BEEVLEL 21T - 7=
A EHFig.1(b)) TI%. Fig.1(a) TEIZR &7z YDC F / ki
TR EBIER ST, 1273 K OBVLEIC L VR E D
YDC 7/ ki+73 CeO, L [EH¥EE L T, HAYD YDC-CeO,
FIEDRFEEFONRNZ ERbhoTe,

IR FRTEPERRER DFE R, 1273 K TEVLEL L 730N
IR FRIZ KT U THENRIE 2R 28, kDb DIz
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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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
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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
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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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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
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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
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OHENRESN TV D, THE TAIFEETIE, R
Y— F—7H&E% A9 5 Sm* K—7 CeO, (LL'F SDC
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PEPER B L CHEBEREFIZFSOZ L 2 6T
LT3 M, KBFZETiE, Flux 2 AWV TR E S
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776
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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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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
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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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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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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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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
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SIMn*0;
60
40
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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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BHEE CLSBRA A VEMBRBROBRFLDORE

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

(WA <001> <011> <ll1> F#
M [%] 83 93 95 90
[FEDIE [%] 83 93 88 88

1. W tip<011>D IM Bzt %
{110}/ & {112} 1 OO H ik 5

[3&E] AWFZEIL ISPS B2 e HARMFE(C) GREEE 5:20K05325) DB Z%i77=HbDThH D,

*E-mail: nagai@elec.mie-u.ac.jp
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XBFHROTS T4 —IZLBRY) VOREIEERT

OFEM KA, BE X2 EA Bt | SE, Il &R, 8RR,
FROPEIEY, Mt RPA Y, ST ARG, e AR, I 2% BT Em Y

LR RSB A BN R B R

2RO RFPERIIERT, AU THERY T v T o« TR FERT

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%
XL Lz k@R ank it os /734 &
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
TNRA AR E~DISHNHI NS, RiRSGM T TR
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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hEFRN L-BERERIMMREITST774 D

HIE -

ER FICE T H5BEXEDE DS X #KREH

OMfRy i '™, Ar JBE B RIRES Y, A% E—1, B BN SRR mFE

MEt% #hw] 2, BEW WO O, e REF

VERRNIOR, 2 RIS v 2 —, S IREHE R, HALKRZ ot

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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RKEI0# STM D72 DE#HE L 7 7 ~ N Y e~ v 23R E 51

Ol BB, &l FET L, )1 FEE L JEp B 1, 5OoR g !, B
HW L =) HEY
VLR B R
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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REBEFHROATST 4 —I2& D SnIrO.DEZER Y O BB AR

o IFF B!, T BRAE?, i FOIR, ARA AT, W AR T BB
(E15 VNN G RO R /A N O
AR BRI Y, 2 B B B SR SRR, © 12 MBS

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
fRREAR R 7T 7 4 —%FHT DL & TR O F—
XY MEERC R OSSR 22 Rl & L Cig
FoE9IChhoTER Y, KEFFRTTT 4 —DJF
PRI WEIC X e RS U OB SN NEOEE 1O
B (B 23O R CTREL S 40 TA U 2 8oL
EFUE LT U 2 TR b 18 L O & O 1
MEFFORO T T LIRS TNDENI LD TH D,
WEIEEE 1 O B A B 347 % O NER A TRIET 5 2
ETHETARARn T T ARELON, T NEFT T T
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 &
BONEFHRRT T LERT, TD2ODKBT T L
N — B UL 068 MR DTE R DOfRHR
(SrO J&) & TrO, N DEESE (IO, JB )R L 7= 1 D THh

OATHEEAN BAREBEZEZER

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

D EHEL TV D, BERTIEX I BB 25 72 i
Pr &R ERETDTETH D,

a (Ez=550eV)

Intensity(a.u.)

547 548 549 550 551 552
Kinetic Energy(eV)

90° 60° 30° 0° 30° 60° 90°

Fig. 2.0 1s DO XPS A_J ML &kn /T A

X

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
TLEDONERIEE -2 LEHE T2 &, TOTEND
DOFE X BRI R E < BT 5, ZHEFIHLTE
%*%Lﬁ%ﬁ ZAT O PRI X BRFIEeE (B AW

Jeng X MRIEEMERGEL) TH D, IS X BRI
%Tﬁ\W%ﬁ%ﬁﬁTémﬁﬁ%Wﬁéhéﬁﬁx
BaNET D, LZANREEL BET 2R
SNDFFEXMROBE AT 2R LIEDT
W5,

2. EE&

FBHZIIBR D Ni&E~ 1 1 (phlogopite, 7 U A% L
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
2%,

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).
‘ i ‘ - 0.020
15
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%‘ (a) o o (b) 0.015 (c)
& Y )
.E . b 3 .12 \-'."0..,'-:'“* e 00105 '-':\'.':". ‘ 'y 'u- -"~ T ' V.
.g -.' % o 0.10 -_.a...-*".'\""ﬂ.'a-‘“\ .
é 0.5 ? 0.08 T 0.005 T
J i & 0.06
[0 —d = 15H3P 0.04 0.000
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Fig. 1. A&~ A% (KMgsAISisO10F,)

X HRREE, (@) AV 7 A Ko X BREREE,

*E-mail: ybaba 2001@yahoo.co.jp

Photon energy /eV

Photon energy /eV

WAV T A K-PIUREATE D = 0L ¥ — 0D X #i% RS L 72 RFo st
(b) Si Ko X HIREE

(©) Al Kou X SR,

-3P18-



3P19S 2021 EAAEEE LRSS SIERE

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

AFM R LIAAIZE HRA TRV BCHEBIEERED k5 1 RFEDER

Oz trak b, fal fcRRR L, B el 2, fexe R Al v
LESBIR R KB TR IRIR, 2 KRR TR 2R

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 ;
1 Z 3 4

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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v3al—vav 1% am SA VI
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— - —YEab—v3ary 50 um 43
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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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0.2%Be-Cu # D H R g

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,

Chamber 2 Chamber 1

(@]
[
111

Sample

@ Or

TMP DSP

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
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Development of the hemispherical-cavity-type cobalt electrocatalysts for water splitting
and its functional elucidation by operando XAFS
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Observation of carrier transfer in Pt nanoparticle modified GaN-photocatalyst
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