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Research Topics 

  We study thermal energy transport, storage, and conversion from 

multiscale viewpoint, ranging from molecular to continuum scales. By 

exploring new physics and designing new materials, we seek for ways 

to recycle or handle waste heat energy, which is a key issue to realize 

sustainable energy and society. Followings are a few research topics.  

 

1. Nanoscale thermal (phonon) engineering 

By building structures smaller than characteristic length scale of heat 

carriers like phonons, we manipulate heat transfer to a great extent. 

This “phonon engineering” leads to innovation in thermal 

conductors/insulators and thermoelectrics. 

2. Materials Informatics (MI) for heat transfer 

  How do we develop the best nano/micro-structure to realize preferred heat transfer (conduction, convection, and 

radiation)? The problem is that the search space is so massive, but we overcome it by combining thermal engineering 

and machine learning. The optimization process is further accelerated by quantum computation.  

3. Controlling dynamic wetting 

Understanding and controlling dynamic wetting (e.g. spreading, sliding) of liquid on solid surface is important in 

boiling, condensation, evaporation, and freezing. We largely manipulate such dynamic wetting phenomena by 

modifying the interface via chemical functionalization, physical micro-structuring, and/or external forces. 
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