Report:
Visit to the University of Regensburg. 
Host: Prof. Dr. J. Schliemann

Arrival on Monday, 7.4.08

Departure on Sunday, 13.4.08
The discussions with Dr. Schliemann and Dr. Trushin focused on their extension of the Boltzmann equation starting from quantum kinetic equations for the density matrix and treating only the pseudo-spin degree of freedom quantum mechanically. This results in a two-band Boltzmann equation which predicts a universal minimal conductivity [1] in contrast to usual one-band Boltzmann approaches (see e.g. [2]). In view of new experiments by the group of Dr. E. Andrei on suspended graphene [3] where the experimental results where fitted using the scattering mechanism due to wiggles described in [2], it was attempted to transfer these expressions to the two-band formulation. Since scattering due to wiggles cannot be accessed via the usual Born approximation, but involves the relation between the T-matrix and the scattering induced phase shift, no straight-forward extension was found. Regarding the controversy on the minimal conductivity which Dr. Schliemann and Dr. Trushin find with their Boltzmann-approach, the fitting parameters were discussed.
After my seminar-talk on “Optical conductivity in the visible region of the spectrum” within the Graduiertenkolleg “Nichtlinearitaet und Nichtgleichgewicht in kondensierter Materie“, I was introduced to several researchers of the University of Regensburg who also work on graphene. The discussions with Dr. Adagideli resulted in a project that extends the work of [4] and which is based on the experimental results of [5]. It is intended to include edge (or surface) states in the description of Dirac-Fermion absorption since an enhancement of around 20% with respect to the single layer of graphene is seen close to the edge. Interestingly, no signature appears at the transition of single to double layer which suggests the absent of edge states. To our knowledge, no theoretical work has treated this topic, so far. 
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