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Subject for study:

Physical property analysis by the computational physics

Name ISHIDA Hiroaki E-mail ishida@ishikawa-nct.ac.jp

Status | Professor

JPS (The Physical Society of Japan), JSME (The Japan Society of
Mechanical Engineers), MSSJ (The Molecular Simulation Society of = I

Affiliations Japan), JSEE (Japanese Society for Engineering Education), APS
(American Physical Society)
Keywords Comp}ltational physics,. Simulation,. Physical property. analysis, Material design,
Functional material, Solid state physics, Quantum chemistry
. * Physical property analysis and Material design by computational physics
Technical * Simulation of the functional material
Support Skills

* Computational Science

Research Contents

B Computational physics

The Computational physics is widely used in fields, such as a science-and-engineering system and a
biological system, as the third method of pouring an experiment and theory. Moreover, also in the industrial
world, there is a big effect in reduction of cost, shortening of a development period, etc., and the applicable
field develops and is quickly developed. The substance and material development by computer simulation
were attained by the development of the high performance computer, and the development of a
computational algorithm and material science, quantum chemistry, and materials science.

B Molecular dynamics simulation

The molecular dynamics simulation evaluates micro or macroscopic physical quantity by pursuing
microscopic movement of those many particles from a viewpoint of the atom or a molecular level which is a
component of material. The movement of this multi-particle system can ask for the equation of motion by
the force calculated using experiential or un-experiential (ab initio) potential by a numerical solution
method. Furthermore, while various physical quantities becoming analyzable with the technique of
statistical mechanics, we can apply to a new materials design by prediction of stable structure.

B Physical property analysis and Material design of “0.0“0“0?0.0 q‘o.Q o .':(0 o?
. . 200000 2 %o °_9
the functional material ° ° o L% 0o X
) . o : : olo/ojelo]e 5 00" o0
A functional material by which big concern is held is = i 4y 1 O (0 0 %o ’/'.._/ ©
applied to various fields, such as an intelligent function = N P ) P ° 0\/(0. boqxg
and a gradient function, in recent years. tolealels % % o

. . . | [o]e® | O @ /c"\.
With the molecular dynamics simulation procedure, I e "o . I ® g 0 ©
we perform analysis and prediction, such as those phase '
transition phenomena, and are inquiring aiming at
design development of a new material.

(a) Mother phase (b) Martensitic phase
Fig. 1  Situation of martensitic phase
transformation of NiAl system

Available Facilities and Equipment

RF Impedance Analyzer hp-4191A (Agilent)
Impedance/Gain-Phase Analyzer hp-4194A (Agilent)
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