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Science of carbon allotrope structures with 3-fold symmetric polyhedral pi
conjugated molecules
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The purpose of this study is to develop the unique physics of sp2 carbon
allotropes like graphene by using molecules as building blocks. We have obtained highly symmetric 2D
network structures of 3-fold symmetric triptycene derivatives. Systematic band calculations on
these crystal structures revealed that the doubly degenerated molecular orbitals of symmetric
triptycene derivatives can provide the flat band in addition to the Dirac cone.
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