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Fullerenes, Zero-modes, and Self-adjoint Extensions1 ABHISHEK
ROY, MICHAEL STONE, University of Illinois Urbana-Champaign — The contin-
uum Dirac hamiltonian provides a good account of the low-energy eigenstates on
an infinite sheet of graphene. It is also known that that geoemetric defects, such
as the pentagons that occur in fullerenes, may be modelled by a spin connection
and a non-abelian gauge field. We show here that to understand the bound states
localized in the vicinity of a pair of pentagons one must, in addition to the gauge
flux, consider the effect of the short-range lattice disruption near the defect. Al-
though the defect appears as a point object to low wavelength excitations, there is
additional information contained in non-trivial boundary conditions that need to be
imposed at this point to ensure self-adjointness of the hamiltonian. We demonstrate
that by adjusting this boundary conditions one may analytically match the results
of a numerical tight-binding calculation. To appear in Journal of Physics A. Archive
number: arXiv:0909.1569v1
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