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Mechanical Systems

Engineering Division

Elucidating mechanisms of material
properties by atomistic simulations

Our laboratory aims at understanding material properties and phenomena from electronic
and atomic levels. Utilizing state-of-the-art atomistic calculations, we study mechanisms

of material properties, such as defect dynamics associated with plastic deformation and
fracture in crystalline materials, and mechanical strength of interfaces between dissimilar

materials.

> Professor
Daisuke Matsunaka

-

Research area:
Computational materials
science, Solid mechanics,
Theoretical condensed
matter

>> Beginnings of my path to
academia

Your world of learning expands greatly at university.
You will encounter the depth of knowledge built by
pioneers, while also realizing that many questions
remain unsolved. You may even witness new
discoveries and the growth of academic fields.
Through this journey, you are sure to find an area
that excites your curiosity. The knowledge and
skills you gain will form the foundation for your way
of thinking.

>> |n the Future

Materials consist of electrons and
nucleus. it is a challenging problem
to link microscopic behavior to
macroscopic properties. We study
material properties from the multi-
scale viewpoint, toward a future
manufacturing technology to design
new materials from electronic and
atomic levels.

> After Graduation

All members in our laboratory are
promising candidates of researcher
and engineer developing new
materials and utilizing materials for
functional products, due to their
skills and knowledge acquired
through research activities.

\

Molecular dynamics simulations of
deformation in magnesium and density
functional calculations of effects of

alloying elements on defect energies.

Electronic states of an interface between
metal and oxide materials by density
functional calculations.
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