
Investigation and design of novel material properties from 
quantum first-principles calculations

 Theoretical study of dynamics and characteristics of materials by quantum first-
principles calculations (Density Functional Theory, Quantum Monte Carlo etc).

 Design of material with novel properties.
Theoretical study based on first-principles calculation

have been done on various types of materials. Materials with
property related to the green energy applications, electronic
and spintronic devices have been investigated. For the
energy applications, the research focus is the physical and
chemical properties of catalytic reaction on fuel-cell
electrodes. Attentions have been given into the electronic
structure such as d-band center, magnetic effect etc, to the
reaction of molecule with metal, alloy, oxide and polymer &
macrocyclic material.

Investigation on materials properties relevant to
electronic and spintronic applications have been done and
mainly focusing on oxide material for memory device and
systems with strongly-correlated electronic properties.
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