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Professor Hayashi is an international authority in the area of
applied bioinorganic chemistry. He has developed a variety of
synthetic  metalloproteins as  catalysts for  chemical
transformations and as building blocks for functional
nanoparticles. His original work to engineer heme cofactors
enriched the emerging area of artificial metalloenzymes which
combine the activity of organometallic catalysts with the
selectivity of enzymes. In Germany, he will cooperate in the
area of developing new protein scaffolds for artificial
metalloenzymes with enhanced efficiency using directed
evolution.
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nature astronomy

A pristine record of outer Solar System materials from asteroid Ryugu’s returned sample

Motoo Ito, Naotaka Tomioka, Masayuki Uesugi, Akira Yamaguchi, Naoki Shirai, Takuji Ohigashi,
Ming-Chang Liu, Richard C. Greenwood, Makoto Kimura, Naoya Imae, Kentaro Uesugi, Aiko
Nakato, Kasumi Yogata, Hayato Yuzawa, Yu Kodama, Akira Tsuchiyama, Masahiro Yasutake, Ross
Findlay, lan A. Franchi, James A. Malley, Kaitlyn A. McCain, Nozomi Matsuda, Kevin D.
McKeegan, Kaori Hirahara, Akihisa Takeuchi, Shun Sekimoto, lkuya Sakurai, Ikuo Okada, Yuzuru
Karouji, Masahiko Arakawa, Atsushi Fujii, Masaki Fujimoto, Masahiko Hayakawa, Naoyuki Hirata,
Naru Hirata, Rie Honda, Chikatoshi Honda, Satoshi Hosoda, Yu-ichi lijima, Hitoshi Ikeda,
Masateru Ishiguro, Yoshiaki Ishihara, Takahiro Iwata, Kosuke Kawahara, Shota Kikuchi, Kohei
Kitazato, Koji Matsumoto, Moe Matsuoka, Tatsuhiro Michikami, Yuya Mimasu, Akira Miura,
Osamu Mori, Tomokatsu Morota, Satoru Nakazawa, Noriyuki Namiki, Hirotomo Noda, Rina
Noguchi, Naoko Ogawa, Kazunori Ogawa, Tatsuaki Okada, Chisato Okamoto, Go Ono, Masanobu
Ozaki, Takanao Saiki, Naoya Sakatani, Hirotaka Sawada, Hiroki Senshu, Yuri Shimaki, Kei Shirai,
Seiji Sugita, Yuto Takei, Hiroshi Takeuchi, Satoshi Tanaka, Eri Tatsumi, Fuyuto Terui, Ryudo
Tsukizaki, Koji Wada, Manabu Yamada, Tetsuya Yamada, Yukio Yamamoto, Hajime Yano,
Yasuhiro Yokota, Keisuke Yoshihara, Makoto Yoshikawa, Kent Yoshikawa, Ryota Fukai, Shizuho
Furuya, Kentaro Hatakeda, Tasuku Hayashi, Yuya Hitomi, Kazuya Kumagai, Akiko Miyazaki,
Masahiro Nishimura, Hiromichi Soejima, Ayako Iwamae, Daiki Yamamoto, Miwa Yoshitake, Toru
Yada, Masanao Abe, Tomohiro Usui, Sei-ichiro Watanabe & Yuichi Tsuda

Nature Astronomy volume 6, pages 1163-1171 (2022)
doi: https://doi.org/10.1038/s41550-022-01745-5
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Incorporation of °O-rich anhydrous silicates in the protolith of highly hydrated asteroid Ryugu

Ming-Chang Liu, Kaitlyn A. McCain, Nozomi Matsuda, Akira Yamaguchi, Makoto Kimura,
Naotaka Tomioka, Motoo Ito, Masayuki Uesugi, Naoya Imae, Naoki Shirai, Takuji Ohigashi,
Richard C. Greenwood, Kentaro Uesugi, Aiko Nakato, Kasumi Yogata, Hayato Yuzawa, Yu
Kodama, Kaori Hirahara, Tkuya Sakurai, Tkuo Okada, Yuzuru Karouji, Satoru Nakazawa, Tatsuaki
Okada, Takanao Saiki, Satoshi Tanaka, Fuyuto Terui, Makoto Yoshikawa, Akiko Miyazaki,
Masahiro Nishimura, Toru Yada, Masanao Abe, Tomohiro Usui, Sei-ichiro Watanabe & Yuichi
Tsuda

Nature Astronomy volume 6, pages 1172-1177 (2022)
doi: https://doi.org/10.1038/s41550-022-01762-4 -
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PiAl Seminar Series - Physics informed Al in Plasma Science - Winter Season
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F {8 : Satoshi Hamaguchi (Osaka University), Sadruddin Benkadda (Aix-Marseille University)
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11H21H(A)

"Multi-scale deep learning for estimating horizontal velocity fields on the solar surface"
11H28H(H)

"Physics-informed neural networks for synthesizing preferential concentration of particles in
isotropic turbulence"

1H16H(A)

"Physics-informed neural networks modeling of turbulent natural convection"

1H23H(A)
TBA


https://resou.osaka-u.ac.jp/ja/research/2022/20220901_3
http://www.camt.eng.osaka-u.ac.jp/symposium.html
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Efficient Hydrogen Isotope Separation by Tunneling Effect Using Graphene-Based Heterogeneous
Electrocatalysts in Electrochemical Hydrogen Isotope Pumping

Satoshi Yasuda, Hisayoshi Matsushima, Kenji Harada, Risako Tanii, Tomo-o Terasawa, Masahiro
Yano, Hidehito Asaoka, Jessiel Siaron Gueriba, Wilson Agerico Difio, Katsuyuki Fukutani

ACS Nano, Volume 16 (2022) 14362-14369
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Deuterium (D) occurs in natural water, hydrogen, methane, etc. in a D/H molecular ratio of ca.
100-150 ppm. The ratio in hydrogen varies somewhat with the source of the hydrogen. Because
deuterium is an isotope of hydrogen, the two cannot be separated by ordinary chemical methods.
There are, however, a number of prior processes by which deuterium (heavy water) can be
separated from hydrogen (ordinary/natural water). These include distillation, electrolysis,
diffusion, normal kinetic isotope effect and various chemical exchange processes. All of these are
expensive, requiring either large capital expenditures or large amounts of energy, or both. On an
industrial scale, D, enrichment with an H/D separation factor of ~1.6 at 25 K involves D,O
electrolytes produced by the Girdler sulfide process and cryogenic distillation. Here, we report an
H/D separation factor of ~25 at 0.15 V and room temperature. We realized this by polymer
electrolyte membrane electrochemical hydrogen pumping (PEM-ECHP) through a heterogeneous
electrode consisting of palladium and graphene layers. The hydrogen isotopes tunnel through the
one-atom thick graphene layer during the electrochemical reaction. Application of a bias voltage
enables one to switch the system from a quantum tunneling (dominant) regime to a classical over-
the-barrier (dominant) regime.

Molecular dynamics simulation of Si trench etching with SiO, hard
masks

Nicolas A. Mauchamp and Satoshi Hamaguchi
Journal of Vacuum Science & Technology A 40, 053004 (2022)
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Molecular dynamics simulations were performed to demonstrate
nanometer-scale silicon (Si) trench etching with silicon dioxide
(Si0,) hard masks by chlorine (Cl*) ion beams possibly with low-
energy chlorine (Cl) radicals. Although the sputtering yield of SiO,
is typically much lower than that of Si, the etch rates of SiO, and Si
can be comparable because of the lower Si atomic density of SiO,.
This implies that the erosion of the mask can significantly affect
etched structures. This study has demonstrated that although the

fluxes of incident ions and radicals are uniform in space and constant in time, the individuality of
incident ions and radicals causes atomic-scale surface roughness, which cannot be neglected for
nanometer-scale etched structures. Furthermore, some transient effects of surface etching, such as
initial swelling of the Si surface due to incorporation of Cl atoms and preferential sputtering of
oxygen, can affect the profiles of etched structures. The insufficiency of the local mechanical
strengths of nanometer-scale materials also enhances their erosion, leading to the formation of

nanometer-scale roughness on the sidewalls of masks and etched structures.
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NANOSTRUCTURED SURFACES
Zhiwen Jiang, Masahiko Shibahara
Heat Transfer Research 54(1) 77-92
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Molecular dynamic study of local interfacial thermal resistance of solid-liquid and solid-solid
interfaces: Water and nanotextured surface

Yoshitaka Ueki, Satoshi Matsuo, Masahiko Shibahara
International Communications in Heat and Mass Transfer 137 106232-106232

RBBEBEICE T2t — PRy 7R BB AN F — (LD =01 1E, BESHisicks T 255
DM CIRENDLE L 720 £ 328, REMHERICL2HHEEZ O THWES. KwXTlE, &
J&IE &K E 72 13K DB 0 FEEET IS 3~ 2 R\ )/ GO EL2 »F#HIFy Iab—v =
VICKVHL I LTWwE T, E7, @FME & KE 72 13K O G EESTIC N 3 2 RS O
BAFG %, FFTREPMEIIe CR T2 L TERLEL .

Molecular dynamics study of instantaneous interfacial thermal resistance of droplets on flat
crystalline surface during cooling and ice formation

Yoshitaka Ueki, Yuta Tsutsumi, Masahiko Shibahara
International Journal of Heat and Mass Transfer 194 123004-123004
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Formation mechanism of maze-like open macropores in Mn;O, microspheres by heating in water
vapor and their single-particle compressive behavior

Takahiro Kozawa, Yuexuan Li, Kaori Hirahara
Adv. Powder Technol., vol.33 (2022) 103844.
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(] Probing Copper and Copper-Gold Alloy Surfaces with Space-Quantized Oxygen Molecular Beam
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Yasutaka Tsuda, Jessiel Siaron Gueriba, Hirokazu Ueta, Wilson Agerico Difio, Mitsunori Kurahashi,
Michio Okada

JACS Au, Volume 2, pp. 1839-1847 (2022)

The interaction of O, with various metal surfaces induces changes in its chemical stability and
reactivity. And the ability to control such processes bears on the chemical economy. Alloying of
pristine metals provides one of the simplest and oldest way to do so. Understanding the
microscopic mechanism entails unraveling the stereochemistry of the processes involved. Small
rotational excitations render the reactants susceptible to dynamical steering. This makes direct
comparison with theory rather challenging. Here, we directly probe and observe the (polar and
azimuthal) orientation dependence of O, adsorption on Cu(110) and Cu;Au(110) using space
quantized O, molecular beams. We prepared the O, molecular beams by sorting the quantum
states of the O, via Richtungsquantelung (more commonly known by its accepted English
translation—space quantization, as first introduced by the 1922 Stern-Gerlach experiment)
Chemisorption proceeded rather favorably with the O-O bond axis oriented parallel (vs.
perpendicular) to the surface and, also, rather favorably with the O-O bond axis oriented along
[001] (vs. along [-110]). Alloying with Au introduced a higher activation barrier to chemisorption,
hindering the surface from further oxidation, and rendering an almost negligible azimuthal
anisotropy. The presence of Au also prevented cartwheel-like rotating O, from further reactions.

(sm) Displacement of hydrogen position in di-hydride of V-Ti-Cr solid solution alloys

Kouji Sakaki, Hyunjeong Kim, Eric H. Majzoub, Akihiko Machida, Tetsu Watanuki, Kazutaka
Ikeda, Toshiya Otomo, Masataka Mizuno, Daiju Matsumura, Yumiko Nakamura

Acta Materialia 234 (2022) 118055
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L |} Effects of pulse duration on laser-induced crystallization of urea from 300 to 1200 fs: impact of

cavitation bubbles on crystal nucleation

Y. Tsuri, M. Maruyama, K. Tsukamoto, H. Adachi, K. Takano, S. Usami, M. Imanishi, M
Yoshimura, H. Y. Yoshikawa, Y. Mori

Applied Physics A, Vol.128, No.9, pp.803/1-7
DOLhttps://doi.org/10.1007/500339-022-05909-y
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Metastable Crystallization by Drop Impact

A. Nishigaki, M. Maruyama, S. Tanaka, H. Y. Yoshikawa, M. Imanishi, M. Yoshimura, Y. Mori, K.
Takano

Crystals, Vol.12, No.8, pp.1104/1-7
DOT:https://doi.org/10.3390/cryst12081104
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Science-based, data-driven developments in plasma processing for material synthesis and device-
integration technologies

Makoto Kambara, Satoru Kawaguchi, Hae June Lee, Kazumasa ITkuse, Satoshi Hamaguchi, Takeshi
Ohmori, Kenji Ishikawa

Japanese Journal of Applied Physics

Low-temperature plasma processing technologies 1s essential for material synthesis, device
fabrication, and surface treatment. The development of plasma-related products and services
requires an understanding of the multiscale complex behaviors of plasma and the hierarchical
integration of plasma generation, energy and mass transports through sheath region, surface
reactions, and other processes. The importance of science-based and data-driven approaches to
controlling systems 1is argued. The state-of-the-art of deep learning, machine learning, and
artificial intelligence in low-temperature plasma science and technology is reviewed. In this review,
the requirements and challenges for plasma parameter prediction and processing recipe discovery
are asserted by researchers in the fields of material science and plasma processing. It also outlined
a science-based, data-driven approach for development of virtual metrology in plasma processes.

Low-energy ion irradiation effects on chlorine desorption in plasma-enhanced atomic layer
deposition (PEALD) for silicon nitride

Tomoko Ito, Hidekazu Kita, Kazuhiro Karahashi, Satoshi Hamaguchi
Japanese Journal of Applied Physics 61(SI) SI1011-SI11011

Precise control of silicon nitride (SiN) film quality is required for SiN plasma-enhanced atomic
layer deposition (PEALD) processes. In this study, we examined the interactions of SiCl,
adsorbed Si surfaces with incident ions in the desorption/nitridation half-cycle of typical SiN
PEALD with nitrogen plasma irradiation. Reactions of low-energy ion beams with Cl-terminated
Si surfaces were investigated with in situ X-ray photoelectron spectroscopy. It was found that N,*
ion injection in the incident energy range of 30-100 eV formed a SiNx (x = 1.33) layer on a Cl-
terminated Si surface at room temperature. It was also confirmed that, although low-energy ion
injection tends to remove Cl atoms from the surface, some Cl atoms are pushed into a deeper
layer by knock-on collisions caused by incident ions. This observation indicates that the complete
removal of Cl atoms from the surface by N,* ion irradiation only is not feasible.



CAMT Newsletter

e |

S

@

(@

Low-energy Ar* ion beam induced chemical vapor deposition of silicon carbide films using
dimethylsilane

S. Yoshimura, S. Sugimoto, T. Takeuchi, K. Murai, M. Kiuchi
Nuclear Inst. and Methods in Physics Research B, Vol. 527 (2022) 40-44.

CAFNAY T v ERFERHCHWEY ) a v — 4 F(SICODRIEEER2S, X% &% 2tk
ThnTnwEST, YAFALY T VL, ZO0FHIC, 7A4ARRTZUE, RERTFZ2MEFF-> T
WA, VAFNALY T v EHAWEECVDCat-CVDIC L b i EEE T, REDEFE 72SIC
KRB ERHVEST. A, VATFALY TV ERAWEEACVD Y v+ 212 L Y EfEH o SiC
fEiC, FRFCT VI v A v E—L kBB LTS LICX D, REGE RELZNETZ D
CEAREILTLA L BELATALI VAT E -4, EhORZEETZEIRBIC
ARy R LT EZLNTE T,

Low-energy oxygen ion beam induced chemical vapor deposition using methylsilane or
dimethylsilane for the formation of silicon dioxide films

S. Yoshimura, S. Sugimoto, T. Takeuchi, M. Kiuchi
Thin Solid Films, Vol. 760 (2022) 139508.
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Injection of low-energy SICH:* ion-beam to Si substrate during chemical vapor deposition process
using methylsilane

S. Yoshimura, S. Sugimoto, T. Takeuchi, K. Murai, M. Kiuchi
AIP Advances, Vol. 12, 115104 (2022).
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(=) Cerebrospinal fluid-based boron delivery system may help increase the uptake boron for boron
= neutron capture therapy in veterinary medicine: A preliminary study with normal rat brain cells
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Sachie Kusaka, Yuri Morizane, Yugo Tokumaru, Shingo Tamaki, Indah Rosidah Maemunah, Yoko
Akiyama, Fuminobu Sato, Isao Murata

Research in Veterinary Science 148 1-6
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Experimental verification of real-time gamma-ray energy spectrum and dose monitor

Hikari Nishimura, Moe Shinohara, Takaaki Miyoshi, Nikolaos Voulgaris, Sachie Kusaka, Shingo
Tamaki, Fuminobu Sato, Isao Murata

Applied Radiation and Isotopes 185
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Synthesis of Cage - Shaped Borates Bearing Pyrenylmethyl Groups: Efficient Lewis Acid Catalyst
for Photoactivated Glycosylations Driven by Intramolecular Excimer Formation

Yuya Tsutsui, Daiki Tanaka, Yoshiyuki Manabe, Yuka Ikinaga, Kumpei Yano, Koichi Fukase,
Akihito Konishi, Makoto Yasuda

Chemistry - A European Journal
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() A disulphide bond-mediated hetero-dimer of a hemoprotein and a fluorescent protein exhibiting
== efficient energy transfer

Julian Wong Soon, Koji Oohora, Takashi Hayashi
RSC Adv., 12, 28519728524 (2022) Open Access. DOI: 10.1039/D2RA05249K
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() Nucleophilic Aromatic Substitution of Non-Activated Aryl Fluorides with Aliphatic Amides

~ A Matsuura, Y. Ano and N. Chatani
Chem. Commun., 2022, 58, 9898-9901.
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