
Nanoscale physics

Optical Properties of Graphene Quantum Dots

A. ALTINTAŞ, H. U. ÖZDEMİR, K. ÇAKMAK, A.D. GÜÇLÜ

Department of Physics, Izmir Institute of Technology, Urla 35430, Izmir, Turkey

E-mail:abdulmenafaltintas@iyte.edu.tr

We investigate theoretically the optical conductance of clean and disordered graphene quantum dots (GQD) consisting of 5514 atoms [1]. The 
calculations are performed within tight binding and mean field Hubbard approximations where the imperfections in the GQD are modeled using a 
random potential landscape. The optical conductance of GQD is found to be very close to the universal optical conductance of isolated monolayer 
of graphene sheet given by  [2,3]. We find that the disorder induced electron and hole localizations near Fermi level is reduced due to electron-
electron interactions making the observation of universal optical conductance robust against imperfections. Finally, we observe excitonic effect 
between all eigen-energy levels of the GQD.

1. A. D. Güçlü, P. Potasz, and P. Hawrylak, “Zero-energy states of graphene triangular quantum dots in a 
magnetic field”, Phys. Rev. B 88, 155429-(2013)

2. Nair, R. R. et al, “Fine Structure Constant Defines Visual Transparency of Graphene”, Science 320 
5881-1308 (2008).

3. Kin Fai Mak et al, “Seeing Many-Body Effects in Single- and Few-Layer Graphene: Observation of 
Two-Dimensional Saddle-Point Excitons”, Phys. Rev. B 106, 046401-(2011)


