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[ Promotion of lateral growth of GaN crystals on point seeds by extraction of substrates from
melt in the Na-flux method |

Masayuki Imanishi, Kosuke Murakami, Takumi Yamada, Keisuke Kakinouchi, Kosuke Nakamura,
Tomoko Kitamura, Kanako Okumura, Masashi Yoshimura, and Yusuke Mori
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Directed Evolution of a Cp*Rh!'l - Linked Biohybrid Catalyst Based
on a Screening Platform with Affinity Purification

Shunsuke Kato, Akira Onoda, Naomasa Taniguchi, Ulrich
Schwaneberg, and Takashi Hayashi

ChemBioChem, in press. DOI: 10.1002/cbic.202000681
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(") Breathing New Life into Nonalternant Hydrocarbon Chemistry:
~ Syntheses and Properties of Polycyclic Hydrocarbons Containing |
Azulene, Pentalene, and Heptalene Frameworks :

Akihito Konishi, Makoto Yasuda
Chemistry Letters 50(1) 195 - 212
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pu) Promotion of lateral growth of GaN crystals on point seeds by extraction of substrates from melt
= in the Na-flux method

M. Imanishi, K. Murakami, T. Yamada, K. Kakinouchi, K. Nakamura, T. Kitamura, K. Okumura,
M. Yoshimura and Y. Mori

Agplied Physics Express Vol.12, No.4, 045508-1/5 (2019.03) -Spotlights 2019-
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@ Experimental study of influence of nanoparticles adhesion and sedimentation layer on solid-liquid
interfacial thermal resistance

Yoshitaka Ueki, Tomoya Oyabu, Masahiko Shibahara
International Communications in Heat and Mass Transfer 117
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@ Molecular dynamics study on particle pushing and engulfment by a solidification front
K. Fujiwara, T. Miyamoto, S. Uchida, M. Shibahara
Proceedings of The 31th International Symposium on Transport Phenomena (ISTP31)
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g CO Diffusion and Bond Weakening on Cu(410) -Probing Surface Structure-

@

Jessiel Siaron Gueriba, Nelson Buntimil Arboleda Jr., Wilson Agerico Difio
e-Journal of Surface Science and Nanotechnology, Volume 18, 307-311 (2020)

Catalytic reactivity of surfaces depend on its structure. Most structural characterizations deal with
clean surfaces and pristine crystal structures. Sample surfaces undergo pre-processing, such as
annealing or irradiation, before actual characterization in a vacuum chamber. All of these done to
lessen the effect of contaminants. Here, to introduce and demonstrate adsorbate mediated surface
analysis, we use the adsorbed CO molecule (a common contaminant) to probe the surface
structure. CO 1is known to exhibit properties that depend strongly on the local environment, e.g.,
coordination on surface sites, which manifest through its vibrational frequency. This, in turn,
suggests the possibility of probing the surface structure through the changes in C-O stretching
frequency during surface diffusion. And, using density functional theory calculation, we
demonstrated how surface corrugation, 1.e., the surface structure, would manifest as vibrational
frequency shifts of CO during diffusion on the surface.

Mechanism for stress relaxation behavior of the residual stress improving treatments with water
jet peening and buffing

Lina YU, Kazuyoshi SAIDA, Hideki ARAKI, Kazuki SUGITA, Masataka MIZUNO, Kazutoshi
NISHIMOTO, and Naoki CHIGUSA

Materials Science & Engineering A, 796, (2020), pp. 140221
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High surface laser-induced damage threshold of SrB,O; single crystals under 266-nm (DUV) laser
irradiation

Yasunori Tanaka, Ryota Murai, Yoshinori Takahashi, Tsuyoshi Sugita, Daisetsu Toh, Kazuto
Yamauchi, Sora Atkawa, Haruki Marui, Yuji Umeda, Yusuke Funamoto, Tomosumi Kamimura,
Melvin John F. Empizo, Masayuki Imanishi, Yusuke Mori, Masashi Yoshimura

Optics Express 28(20) 29239-29239
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Mechanism of SiN etching rate fluctuation in atomic layer etching

Akiko Hirata, Masanaga Fukasawa, Katsuhisa Kugimiya, Kojiro Nagaoka, Kazuhiro Karahashi,
Satoshi Hamaguchi, Hayato Iwamoto

Journal of Vacuum Science and Technology A: Vacuum, Surfaces and Films 38(6)

Atomic layer etching (ALE) enables atomic-precision control of the surface reaction for device
fabrication. In this study, we investigate SIN ALE with process optimization of the surface
adsorption and desorption steps, and we clarify the rate fluctuation mechanism. When we
attempted CH,F/Ar plasma adsorption followed by the subsequent Ar desorption step, an etch
stop was observed owing to the excess deposition (>6 nm) of a protective film on the surface. X-
ray photoelectron spectroscopy analysis revealed that a high number of C-C bonds was detected.
As the bonding energy of C-C (6.4 eV) is high, these bonds remain after the desorption step.
The excess C-rich polymer deposition after ALE originates from the residual C-C bonds. To
suppress the C-rich polymer deposition, we studied stable SIN ALE using a desorption step with
Ar/O, plasma (0.36 nm/cycle) and a two-step sequential desorption with Ar and O2 plasma
(0.6 nm/cycle), which resulted in stable SiN ALE processes. Because the surface condition is able
to fluctuate with the number of cycles, precise surface control is strongly required to achieve
stable ALE. Control of the plasma—wall interaction is also important for stable SIN ALE. We
intentionally changed the chamber wall conditions and found that the polymer-deposited wall
caused a fluctuation of the etched amount, which resulted from CFx desorption from the
deposited polymer. Thus, it is also important to control the influence of desorbed species from
the chamber components for suppression of the ALE fluctuation.
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Molecular dynamics simulation of amine groups formation during plasma processing of
polystyrene surfaces

Miroslav Michli¢ek, Satoshi Hamaguchi, Lenka Zajickova
Plasma Sources Science and Technology 29(10)

Plasma treatment and plasma polymerization processes aiming to form amine groups on
polystyrene surfaces were studied in-silico with molecular dynamics simulations. The simulations
were compared with two experiments, (i) plasma treatment in N,/H, bipolar pulsed discharge and
(i) plasma polymerization in cyclopropylamine/Ar radio frequency (RF) capacitively coupled
discharge. To model favorable conditions for the incorporation of primary amine groups, we
assumed the plasma treatment as the flux of NH, radicals and energetic NH3 ions, and the
plasma polymerization as the flux of cyclopropylamine molecules and energetic argon ions. It is
shown in both the simulation and the experiment that the polystyrene treatment by the bipolar
pulsed N,/H, plasmas with an applied voltage of about *1 kV formed a nitrogen-rich layer of a
thickness of only a few nm. The simulations also showed that, as the NH; incident energy
increases, the ratio of primary amines to the total number of N atoms on the surface decreases. It
1s because the energetic ion bombardment brakes up N-H bonds of primary amines, which are
mostly brought to the surface by NH2 radical adsorption. Our previous experimental work on the
CPA plasma polymerization showed that increased RF power invested in the plasma leads to the
deposition of films with lower nitrogen content. The MD simulations showed an increase of the
nitrogen content with the Ar energy and a limited impact of the energetic bombardment on the
retention of primary amines. Thus, the results highlighted the importance of the gas-phase
processes on the nitrogen incorporation and primary amines retention in the plasma polymers.
However, the higher energy flux towards the growing film clearly decreases amount of hydrogen
and increases the polymer cross-linking.

Modeling characterisation of a bipolar pulsed discharge

Zoltdn Donké, Lenka Zajickovd, Satoshi Sugimoto, Anjar Anggraini Harumningtyas, Satoshi
Hamaguchi

Plasma Sources Science and Technology 29(10)

We apply particle based kinetic simulations to explore the characteristics of a low-pressure gas
discharge driven by high-voltage (~kV) pulses with alternating polarity, with a duty cycle of ~ 1%
and a repetition rate of 5 kHz. The computations allow tracing the spatio-temporal development
of several discharge characteristics, the potential and electric field distributions, charged particle
densities and fluxes, the mean ion energy at the electrode surfaces, etc. As such discharges have
important surface processing applications, e.g. in the treatment of artificial bones, we analyse the
time-dependence of the flux and the mean energy of the ions reaching the electrode surfaces,
which can be both conducting and dielectric. Our investigations are conducted for argon buffer

gas in the 40-140 Pa pressure range, for 1-5 cm electrode gaps and voltage pulse amplitudes
ranging between 600 V and 1200 V.



CAMT Newsletter

Suppression of Cooking Oil Deterioration by Electromagnetic Field with Harmonics Generated by
Asymmetric Circuit

Masato Kiuchi, Tatsuji Miyagawa
Plasma Medicine, 10(2):103 - 111 (2020)
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Production of low-energy SiCH;* and SiC,H;* ion beams for 3C-SiC film formation by selecting
fragment ions from dimethylsilane

S. Yoshimura, S. Sugimoto, T. Takeuchi, K. Murai, M. Kiuchi
Nuclear Inst. and Methods in Physics Research B, Vol. 487 (2021) 85-89.
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Kinetics of Bacterial Inactivation by Peroxynitric Acid in the Presence of Organic Contaminants
Takashi Yokoyama, Shinya Miyazaki, Hiroko Akagi, Satoshi Tkawa, Katsuhisa Kitano
Applied and Environmental Microbiology, Vol. 87, Issue 2, e01860-20 (2011)
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Electrochemical Polymerization Provides a Function-Integrated System for Water Oxidation
Hikaru Iwami, Masaya Okamura, Mio Kondo, and Shigeyuki Masaoka
Angew. Chem. Int. Ed., in press.
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Fluoride Anion-Initiated Bis-trifluoromethylation of Phenyl Aromatic Carboxylates with
(Trifluoromethyl)trimethylsilane

K. Takahashi, Y. Ano, and N. Chatani
Chem. Commun.,56 (78), 11661-11664 (2020)
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