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Molecular dynamics study on influences of water models on thermal resistance at the solid-water
interface

Zhiwen Jiang, Masahiko Shibahara

Proceedings of The 8th Asian Symposium on Computational Heat Transfer and Fluid Flow
ASCHT?2021-298
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Effect of atomic-scale structures on thermal transport across solid-liquid interface: A molecular
dynamics study

K. Fujiwara, M. Shibahara

Proceedings of The 8th Asian Symposium on Computational Heat Transfer and Fluid Flow
ASCHT2021-154
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() Defluorination and adsorption of tetrafluoroethylene (TFE) on TiO,(110) and Cr,0,(0001)

Jessiel Siaron Gueriba, Nur Ellina Annisa Salehuddin, Wilson Agerico Dino, Kiminori Washika,
Hiroshi Nakamura, Tatsumi Kawafuchi

Scientific Reports, Volume 11 (2021) 21551

Being able to join dissimilar materials allows design engineers to create new structures or parts with
tailor-engineered properties, e.g., exhibiting high temperature resistance in one area and good
corrosion resistance in another. Notable examples include polymer-metal composites used in various
specialized applications. All these applications fundamentally start with polymer adhesion on metal
surfaces. Here, we showed that metal oxide surfaces catalyze the formation of intermediate
defuorinated tetrafuoroethylene (TFE) radicals, resulting in enhanced binding on the corresponding
metal oxide surfaces. As expected, reactivity of the corresponding metal oxide surfaces depends on
the oxygen coordination of metal surface atoms. Thus, introducing oxygen vacancies and non-
lonizing radiations to form intermediate radicals could promote binding of polymers to metals and
metal-oxide surfaces, allowing for better materials design.

Defect interaction summary between edge dislocation and <112>-axis symmetric tilt grain
boundaries in copper on activation barriers and critical stresses

Li Li, Lijun Liu, Yoji Shibutani
International Journal of Plasticity, Vol.149, 103153(January, 2022)

The interactions between edge dislocations and <112>-axis symmetric tilt grain boundaries (GBs)
in copper have been investigated by atomistic simulations. Molecular dynamics simulations and
the nudged elastic band method were implemented to investigate the atomistic reaction between
the two defects and the activation energy required to trigger such an event in various stress or
strain states. The results showed that although different GBs were introduced, the most common
scenarios were dislocation absorption into the GB and transmission through the GB. In most
cases, the leading partial dislocation was absorbed into the GB once these two crystallographic
defects impacted. In contrast, the trailing partial dislocation played a crucial role in determination
of the threshold reaction stress. From transition state theory, the reaction energy barriers showed
a linear relationship with the resolved shear stress or strain state. The constant activation volume
was in the range 22-53b3, where b is the Burgers vector. Furthermore, the corresponding strain
rate sensitivities obtained through the activation volumes showed good agreement with the
experiment data.

Micro-compression of high oxygen doped single-crystal titanium along different orientations
X.Wang, S.Lu, B.Chen, ].Umeda, Y.Shibutani, K.Kondoh, J.Shen
Materials Science & Engineering A,Vol. 832, 142449 (2022)

To explore the deformation mechanism of «-Ti with high oxygen doping, micro-pillars of single
crystal with orientations of near 0° , 45° , and 90° inclined to c-axis were fabricated via focused
ion beam (FIB) milling from a high oxygen content commercial purity Ti (CP-Ti). The micro-
pillars were loaded under quasi-static compression. Post-mortem analysis reveals that only
prismatic slip activated for 45° and 90° oriented samples with their critical resolved shear stress
(CRSS) values of about 457 MPa and 596 MPa, and only {10-11}<c+a> the firstorder pyramidal
slip activated on the 0° sample with a CRSS of around 1019 MPa. The results suggest that the
oxygen addition remarkably reduces the CRSS ratio between non-prismatic and prismatic slips of
a-Ti. In addition, the results indicate that the Schmid law may not be applicable for «-Ti single

crystal at micro-size level. n
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H. Tanaka, G. Yamanokuchi, Y. Shibutani
Physical Review E, Vol.104, 045001 (2021)

A system of three-variable differential equations, which has a nonstationary trajectory transition
through the control of a single rate parameter, is formulated. For the nondimensional system, the
critical trajectory creeps before a transition in a long-lasting plateau region in which the velocity
vector of the system hardly changes and then diverges positively or negatively in finite time. The
mathematical model well represents the compressive viscoelasticity of a spring-damper structure
simulated by the multibody dynamics analysis. In the simulation, the post-transition behaviors
realize a tangent stiffness of the self-contacted structure that is polarized after transition. The
mathematical model is reduced not only to concisely express the abnormal compression problem,
but also to elucidate the intrinsic mechanism of creep-to-transition trajectories in a general system.

Auxetic vibration behaviours of periodic tetrahedral units with a shared edge
H.Tanaka, S.Asao, Y.Shibutani
Royal Society Open Science, Vol.8, 210768(2021)

A very low-frequency mode supported within an auxetic structure is presented. We propose a
constrained periodic framework with corner-to-corner and edge-to-edge sharing of tetrahedra and
develop a kinematic model incorporating two types of linear springs to calculate the momentum
term under infinitesimal transformations. The modal analysis shows that the microstructure with
its two degrees of freedom has both low- and high-frequency modes under auxetic transformations.
The low-frequency mode approaches zero frequency when the corresponding spring constant
tends to zero. With regard to coupled eigenmodes, the stress—strain relationship of the uniaxial
forced vibration covers a wide range. When excited, a very slow motion is clearly observed along
with a structural expansion for almost zero values of the linear elastic modulus.

Blue Phase Liquid Crystals with Tailored Crystal Orientation for Photonic Applications
SeongYong Cho, Masanori Ozaki
Symmetry 13(9) 1584-1-1584-14
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Direction-Selectable Ultra-Highly Oriented State of Donor-Acceptor Conjugated Polymer Induced
by Slow Bar Coating Process

Yuta Yabuuchi, Yu Minowa, Hirotake Kajii, Shusaku Nagano, Akihiko Fujii, Masanori Ozaki
Advanced Electronic Materials 7(9) 2100313-1-2100313-8
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Orientation Control of 2D Perovskite in 2D/3D Heterostructure by Templated Growth on 3D
Perovskite

Genya Uzurano, Nao Kuwahara, Tomoki Saito, Akihiko Fujii, Masanori Ozaki
ACS Materials Letters, 4 (2022) 378-384
doi.org/10.1021/acsmaterialslett. 1c00709
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Growth of Acetaminophen Polymorphic Crystals and Solution-Mediated Phase Transition from
Trihydrate to Form II in Agarose Gel

Akari Nishigaki, Mihoko Maruyama, Shun-ichi Tanaka, Hiroshi Y. Yoshikawa, Masayuki Imanishi,
Masashi Yoshimura, Yusuke Mori, Kazufumi Takano

Crystals 11(9) 1069-1-1069-12
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Propagation of threading dislocations and effects of Burgers vectors in HVPE-grown GaN bulk
crystals on Na-flux-grown GaN substrates

T. Hamachi, T. Tohei, Y. Hayashi, M. Imanishi, S. Usami, Y. Mori, N. Tkarashi, A. Sakai
Journal of Applied Physics 129(22) 225701-1-225701-19
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Low-energy Art and N* ion beam induced chemical vapor deposition using hexamethyldisilazane
for the formation of nitrogen containing SiC and carbon containing SiN films

S. Yoshimura, S. Sugimoto, T. Takeuchi, K. Murai, M. Kiuchi
PLOS ONE, 16 (2021) e0259216.
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Low-energy Of ion beam induced chemical vapor deposition using tetraethyl orthosilicate for
silicon dioxide film formation

S. Yoshimura, S. Sugimoto, T. Takeuchi, K. Murai, M. Kiuchi
Nuclear Inst. and Methods in Physics Research, B, 511 (2022) 113-117.
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Low-energy O* ion beam induced chemical vapor deposition using hexamethyldisilane or
hexamethyldisilazane for silicon dioxide film formation

S. Yoshimura, S. Sugimoto, T. Takeuchi, M. Kiuchi
AIP Advances, 11 (2021) 125328.
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Photochemical hydrogen production based on the HCOOH/CO, cycle promoted by a
pentanuclear cobalt complex

Takuya Akai, Mio Kondo, Yutaka Saga, and Shigeyuki Masaoka
Chem. Commun., 2022, in press.
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Copper(Il) tetrakis(pentafluorophenyl)porphyrin: Highly Active Copper-based Molecular Catalyst
for Electrochemical CO, Reduction

Kento Kosugi, Hina Kashima, Mio Kondo, and Shigeyuki Masaoka
Chem. Commun., 2022, in press.
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Revisiting Glycosylations Using Glycosyl Fluoride by BF; - Et,O: Activation of Disarmed Glycosyl
Fluorides with High Catalytic Turnover

Yoshiyuki Manabe, Takuya Matsumoto, Yuka Ikinaga, Yuya Tsutsui, Shota Sasaya, Yuichiro
Kadonaga, Akihito Konishi, Makoto Yasuda, Tomoya Uto, Changhao Dai, Kumpei Yano, Atsushi
Shimoyama, Ayana Matsuda, Koichi Fukase

Organic Letters 2022, 24, 1, 6-10
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Synthesis of  -extended non-alternant hydrocarbons based on azulene (5-7), pentalene (5-5) and
heptalene (7-7) skeletons and elucidation of their electronic structures

Akihito Konishi, Makoto Yasuda
Advances in Physical Organic Chemistry 55 17-40
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Double 1,2-Migration of Bromine and Silicon in Directed C-H Alkynylation Reactions with Silyl-
Substituted Alkynyl Bromides through an Iridium Vinylidene Intermediate

K. Yamazaki, K. M. Sanjit, Y. Ano, and N. Chatani
Organometallics, 41(1), 20-28 (2022).
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An Unusual Perpendicular Metallacycle Intermediate is the Origin of Branch Selectivity in the
Rh(ID)-Catalyzed C-H Alkylation of Aryl Sulfonamides with Vinylsilanes

K. Yamazaki, S. Rej, Y. Ano and N. Chatani
Organometallics,40(23), 3935-3942 (2021).
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