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Research Topics 

We perform multiscale simulations, including first-principles analysis, molecular dynamics, and finite element 

analysis, to elucidate the mechanics and of materials and related phenomena. These methods also include machine 

learning techniques. Our current focus is primarily on, but not limited to, semiconductors and related materials. 

 

1. Mechanical strength and reliability in SiC and other semiconductor devices [1] 

Silicon Carbide (SiC) is an attractive semiconductor material for power device applications. However, defects in 

crystals and interfaces can significantly degrade the performance and reliability of SiC power devices. To elucidate 

and gain atomistic insight into the dynamics of these defects, we have performed simulations at a wide range of scales, 

including first-principles analysis, molecular dynamics, and finite element analysis. 

 

2.Application of machine learning techniques to molecular dynamics simulations [2] 

In recent years, the incorporation of machine learning techniques into molecular dynamics simulations has been 

one of the emerging research areas. In particular, the development and application of machine learning type 

interatomic potentials is attractive. We perform molecular dynamics simulations with universal interatomic potentials 

for multi-component systems. At the same time, we are developing systems to generate interatomic potentials that 

are applicable to practical simulations. 

 

3. Effects of excess carriers on the mechanical properties of semiconductor materials [3] 

The mechanical response of semiconductor materials to injected excess carriers is important for understanding the 

mechanics of materials under the operating conditions of semiconductor devices. We have studied the effects of 

excess carriers on the stacking fault energies and the ideal strength of crystals using first-principles calculations. 
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