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Computational Materials Design group

Tada

Tomofumi Tada

Group

tada.t.ae@m.titech.ac.jp

€ Research targets < Computations for new concepts >

Owing to recent developments of computers, materials designing and quantitative prediction of physical properties
with computers becomes an important research strategy. In particular, the first principles electronic structure
calculations, which does not require any experimental parameters in principle, are very powerful tool for the
designing of new materials. In this group, new concepts for future electronic devices, quantum information
systems, and energy conversion systems are investigated with computers, as well as the new materials designing.

€ Topics <Molecular devices, Quantum Information, Energy, New Materials >

*Single molecular junction and z nnml 2

Quantum information processing.
Single molecular junction (SMJ) is a quite
small unit composed of a molecule and
electrodes for future electronic devices. An
effective connection rule between the
molecule and electrodes for high S'""f“ 2
conductance in SMJ was derived in past
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by me on the basis of molecular orbitals,
and SMJ for quantum information
processing is a present target.

*Solid Oxide Fuel Cells

Solid oxide fuel cells are the chemical-to-electricity conversion
systems with high energy conversion rate. In this group, a
parallelized kinetic Monte Carlo simulation code has been
developed in order to design a macro scale system based on
the atomistic level simulations on the first principles methods.
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*High-throughput ab-initio screening for electrides
Electrides are unique materials in which electrons loosely confined
in nano-cages behave as anions in materials. In this group, two-
dimensional electrides are computationally explored with high-
throughput ab-initio screening.

€ About the group
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Members

This group started on 1st Jan 2013. This group is a small group with five members (Post-doc, Technical staff,
Students), but the special fields of the members widely spread as chemistry, physics, biology, and materials science,

which enables us fruitful discussions for many topics in wide range.

*Tools & Messages

In this group, computers and software (or programs) are used to verify our ideas for new devices, new materials,
and new concepts. The computer system in this group includes 30 nodes of 16 core/node model, 5 nodes of 12
core/node model, 2 nodes of 8 core/node model, and a single node of 32 core/node model. We also use
TSUBAME super computer system in Tokyo Tech. For calculations, we use both well-developed commercial
software and original software built from scratch. If you have an experience on computations or programing, it's
better to do theoretical research, but such an experience is not a necessary condition. The most important thing is

a strong imagination.



