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@ Carbon clusters on substrate surface for

graphene growth- theoretical and experimental
approach
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@ Crystal orientation of epitaxial oxide film on
silicon substrate
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€ Antibacterial effect on microscale rough
surface formed by fine particle bombarding
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@ Effects of the dipeptides comprising leucine
and lysine on lifespan and age-related stress in
Caenorhabditis elegans
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In this study, we investigated the

antioxidant/antiglycation activity of dipeptides and their
antiaging effects using Caenorhabditis elegans (C.
elegans). Food-derived dipeptide Leu-Lys (LK) and
Lys—Leu (KL) exert antioxidant and antiglycation
activity in vitro. Treatment with LK prolonged the mean
lifespan and maximum lifespan of C. elegans more than
that of KL. Intracellular ROS and blue autofluorescence

levels (indicator of aging) were suppressed by LK.
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and rutile titanium dioxide heterojunction
photocatalyst via the vapor—liquid—solid method
and its water-splitting reaction
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A solid-state Z-scheme system is constructed whereby
rutile titania (TiO2) and beta-iron disilicide (B-FeSi)
were combined to act as oxygen (O2)- and hydrogen
(Hz2)-evolution photocatalysts, respectively, connected
by gold (Au). B-FeSi island grains with diameters in the
0.5-2 um range were formed on the surface of Au-coated
TiO2 powder by co-sputtering method. On the surface of
TiO2 powder, the Au-Si liquidus phase was obtained via
a Au-Si

selectively deposit and crystallize B-FeSi island grains

eutectic reaction, which contributed to

onto Au. After the loading of the Hz-evolution
cocatalysts, platinum and chromium oxide, onto $-FeSi,
the system obtained catalyzed the evolution of H2 and O2
in stoichiometric ratio from pure water under ultraviolet
light irradiation. The transfer of photoexcited electrons
in the conduction band (CB) of f-FeSiz to Pt causes the
reduction of protons to Hz, and the photogeneration of
holes in the valence band (VB) of TiO: causes the
oxidation of water to Oz. In addition, the photogenerated
holes in the VB of B-FeSi and the photoexcited
electrons in the CB of pc-TiO2 combined with each other
in the Au layer, affording the completion of the overall

photocatalytic water-splitting.

@ Luminescent iron disilicide film growth by
metal-organic chemical vapor deposition
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Semiconducting iron disilicide ($-FeSiz) films were
epitaxially grown on the Ag-layer pre-coated Si(111)
substrates with an initial B-FeSi> layer by the metal-
organic chemical vapor deposition (MOCVD) method.
These B-FeSiz films had (101)-preferred orientations,
and their crystal quality was improved as the growth
temperature increased from 893K to 1093K. The
photoluminescence (PL) intensity of the (101)-oriented
B-FeSiz films grown at 973K was larger than those of -
FeSi> films at the other deposition temperatures, which
indicates the decrease of the density of nonradiative
recombination centers in (-FeSiz. A clear A-band
emission originated from B-FeSi> was observed for this
film up to 285K. This pronounced PL intensity
enhancement from B-FeSiz is attributed not only to the
crystallinity evaluated by XRD measurement but also to
the decrease in density of thermal equilibrium Si

vacancy in B-FeSio.
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€ A novel embedding composition for the
evaluation of the internal structure of carbon
materials using electron microscopy Get access
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The image contrast obtained in electron microscopy
depends on the atomic number of the sample. Therefore,
obtaining a clear contrast is challenging when samples
composed of light elements (carbon materials and
polymers) are embedded in the resin. Herein, a newly
developed embedding composition exhibiting low
viscosity and high electron density is reported, which
can be solidified using physical or chemical methods.
When used for carbon materials, this embedding
composition allows clear microscopic observation with
higher contrast compared to conventional resin
embedding. Furthermore, details of the observation of
samples such as graphite and carbon black using this
embedding composition are reported.
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Perovskite solar cells (PSCs) are expected to be one of
the next generation photovoltaics. However, reliable
measurements of the power conversion efficiency (PCE)
of PSCs are challenging as changes in the electrical
properties occur during the conventional -V curve
measurements. In order to solve this problem, several
methods to maximize the accuracy have been developed,
but consistency between these methods has not been
verified. In this paper, a round-robin inter-comparison of
the maximum power measurements for metastable
perovskite solar cells has been performed among three
public laboratories in Japan using several methods. The
maximum powers determined by the three laboratories
using the conventional [-V curve measurement
technique defined in IEC 60904-1 were compared to
each other. The relative standard deviation of the
maximum power was 4.76%. The maximum power point
tracking (MPPT), steady-state (or stabilized) power
output (SPO) and dynamic -V measurements were also
performed as the steady-state measurements of the
maximum power. An excellent consistency was found to
exist between the maximum powers obtained by the
MPPT, SPO and dynamic -V methods. The relative
standard deviation of Pmax determined by the MPPT
method at KISTEC and AIST was 1.25%.
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