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The special funding was very helpful for investigating
possibilities as well as limitations of a new class of
devices.
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Highly efficient solar cells @&
enable clean energy generatlon '
The state-of-the-art solar cell
performance can be substantially
improved by using special

allow additional conversion #
of infrared photons to current.
Recently, epitaxially grown [s8
disk-like quantum structures %
have been identified to be TEMimage ofchem
very attractive candidates due to their high conversion efficiencies.
However, many details required for application are still unknown.
We investigated for the first time several important properties of
quantum disks for solar cells. We identified some limitations which
must be considered in using quantum disks, and also elucidated new
ways to fabricate quantum disks with environmental friendly

ly synthe5|zed cls nanodlsks

(EELT, )

techniques.
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Synthesis and Applications of Non-Innocent

PNP-Pincer Type Phosphaalkene Ligands
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Recent progress in transition metal complexes bearing non-
innocent ligands has provided interesting opportunities for
metal-ligand cooperative catalysts. In this study, we attempt to
synthesize novel PNP-pincer type phosphaalkene ligands that
exhibit non-innocent behavior.
We anticipate that the particular
ligand property of phosphaalkenes
would greatly improve catalyst
performance and enable organic
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Investigation of Photocarrier Dynamics

in Perovskite-based Solar Cells
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Perovskite-based solar cell has been considered as a promising
alternative for low-cost photovoltaics. In this project, we
attempt to investigate the photocarrirer dynamics in the solar
cells using perovskite CH,.NH,PbI,
to clarify the main factors
affecting on the solar cells’
performance, which are expected
to be the essential guides for
further efforts to improve greatly
the efficiency of perovskite-
based solar cells.
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In memory devices, energy barrier determines crucial device
parameters such as thermal stability and threshold current. So
far, there has been a dilemma that a low threshold current and
high thermal stability cannot be satisfied simultaneously, because
a single energy barrier governs the total system dynamics. In the
present study, we show that this dilemma can be resolved in the
magnetic domain wall motion memory devices. We demonstrate
that two different energy barriers, extrinsic and intrinsic energy
barriers, exist in the magnetic domain wall motion and govern the
thermal stability and threshold current, respectively.
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