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Optical selection rules in graphene quantum dots ELEFTHERIA
KAVOUSANAKI, KESHAV DANI, Okinawa Institute of Science and Technology,
Graduate University, Okinawa 904-0495, Japan — We theoretically study the opti-
cal absorption of graphene quantum dots for different shapes, sizes and edge types.
We calculate the single particle energy spectrum using the tight-binding Hamilto-
nian and the Dirac-Weyl equation and show that dots with zigzag edges exhibit a
degenerate shell of zero energy states, in agreement with previous results. Using
standard group theoretical tools, we obtain the optical selection rules for triangu-
lar and hexagonal quantum dots and discuss the role of light polarization on the
absorption spectrum. Finally, we calculate the oscillator strengths and absorption
spectra for different quantum dot sizes and identify the contribution of the zero
energy states therein.
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