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| Materials Design ~Paving the way for Materials Design~

What’s kind of Structures? Research in Mizoguchi Research Group
How to bring about the Properties Much higher performance and higher reliability are now required to the materials to achieve
further technology developments. In case of electroceramics, such as multi-layer ceramic
Property A o 4 Stru cture capacitor and varistor, the size their grains in electric devices becomes smaller and smaller, ca.

Relationships

1mm or less, and thus further property improvements of each grain and grain boundary are
desired. To achieve this, clarification of atomic and electronic structures and finding the way to
improve their properties are indispensable.

In our group, atomic and electronic structure analysis of materials are investigating by
combining electron energy loss spectroscopy (EELS), transmission electron microscopy

(TEM), and first principles calculation. By combining those methods, atomic and electronic
structures and their relationships to materials properties can be unraveled.

Particularly, superlattice, ionic liquid, Li-ion battery, Photovoltaic cell and electroceramics are

investigated.

| Atomic scale investigation using “The Ultimate Analysis”
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Since electron-energy-loss near-edge structures (ELNES)
originate from the electron transition from a core orbital to
unoccupied bands, spectral features of the ELNES reflect the
partial density of states of unoccupied bands, and can provide

information on the atomic and electronic structures. On the r - o

other hand, theoretical caloulation of ELNES is necessary to Energy (V)

interpret the spectrum. To calculate ELNES/XANES, core-hole, : tance oy e e T. Miyata et al., (2014) submitted, S. Ootsuki et al., Microscopy (2014) in press,

which is introduced in electron transition from core-orbital to Enoroy (o) K. Kubobuchi et al., Appl. Phys. Lett., 104 (2014) 053906, T. Mizoguchi et al., ACS Nano, 7
band, i indi ble. We are  developing and (2013) 5058, Y. Matsui et al., Sci. Rep., 3 (2013) 3503, . Ootsuki et al., Appl. Phys. Lett., 99

applying theoretical ELNES/XANES. (2011) 233109, T. Mizoguchi, et al., Micron, 41 (2010) 695-709.

| Materials Design using Lattice Imperfection Informatics

Understanding vacancy formation and dynamics Interface in Photovoltaic cell Heterointerface in superlattice Informatics on lattice imperfection in Photovoltaic ceII
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L H Vamaguch\zde Mizoguchi, J Ceram. Soc. Jpn (zoiA; in press.
Lattice imperfections such as vacancy, dopants, and H. Yamaguchi et al., Appl. Phys. Lett., 104

grain boundary influence the materials properties very (2014) 153904.

= e much. To design the materials property, we are using  I-Yamemotoand T. Mizoguchi, Appl. Phys. Lett, 102 (2013) 211910.
Lanctrem . P . o ) T. Yamarmoto and T. Mizoguchi, Ceram. Inter., 39 (2013) 5287,
Informatics™ on the lattice imperfections. T. Yamamoto and T. Mizoguchi, Phys. Rev. B, 86 (2012) 094117,
T. Mizoguchi, et al., Adv. Func. Mater., 21 (2011) 2258.
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