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[ Abstract] Properties of materials depend not only on their composition but also on their
crystal structure. In material development, a database of crystal structures and their properties,
if available, would be very useful. Structures are always required before computing their
properties, and hence, crystal structure prediction would be the first step to build such a
database. For this purpose, we have developed a method to perform the global search for
low-lying crystal structures from first principles "), by combining the artificial force induced
reaction (AFIR) method ¥ and the periodic boundary conditions (PBCs). In this study, we
performed an exhaustive search for carbon crystal structures by the PBC/AFIR method. Based
on these data, correlation between structure features and band gap of carbon crystal were
discussed. Our method generated more than 10000 crystal structures and band gap data for
them. These data also include reported structures such as graphite, diamond, M-carbon,
Cco-Cs (Z-carbon). By analyzing these data, the correlation between the ratio of the number
of sp® carbon to the number of sp* carbon (sp*/sp” ratio) and band gap was discussed.
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