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We have used the TSUBAME Supercomputer system at Tokyo Institute of Technology under a
Program for Innovative Usage of Public Advanced Research Facility. We examined possible change of
electronic structure of mechanically compressed hBN double-layers and photovoltaic nature of polar
SiC crystal. hBN has similar structure as graphite in which boron (B) and nitrogen (N) atoms
alternatively sit on honeycomb lattice. When we compressed double-layer hBN, the band gap does not
change while optical transition point in k-space i1s moved according to our computational study.
Meanwhile the polar crystal SiC was found to be possible photovoltaic material, according to our
simulation. Such photovoltaic nature without the pn-junction, and computational methods to prove

this are unique products of this year.
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