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QUANT UM T RANSPORT  IN EPIT AXIAL GRAPHENE ON SILIC ON C ARBIDE (0001)     

Shaker Verlag Feb 2013, 2013. Buch. Condition: Neu. Neuware - Graphene - a two-dimensional allotrope of carbon - o>ers many opportunities for
research in fundamental science, as well as for technological applications. First, for being a single layer of carbon atoms, which are bound in a
honeycomb geometry, it represents a two-dimensional electron gas that is accessible for investigation and manipulation directly, in contrast to
conventional semiconductor-based, two-dimensional systems. Second, it is chemically and mechanically robust and o>ers a high electrical and
thermal conductivity, while being widely transparent for visible light. And third, charge carriers in graphene mimic massless Dirac fermions as
graphene exhibits a linear energy dispersion. In the present thesis, epitaxial graphene that is grown by the thermal decomposition of silicon carbide
(SiC) on its (0001) basal plane is investigated. Here, monolayer graphene (MLG) with reproducible properties is formed when silicon atoms sublime at
high temperatures in a well-controlled manner. In addition to MLG, a carbon-rich interface layer is formed between graphene and the SiC surface. It
is electrically insulating but has a strong impact on the properties of MLG. The bu>er layer can be converted to a quasi-free-standing monolayer
graphene (QFMLG) by intercalation of hydrogen between bu>er layer and SiC surface. This treatment reduces the coupling between QFMLG and SiC.
The graphene-substrate interaction can be further reduced when free-standing epitaxial graphene (FEG) is patterned. With this method, the SiC
substrate is selectively etched away with a photo-electrochemical reaction, while suspended graphene devices remain. The main topics of the
present thesis are the fabrication and the electrical characterization of these three materials MLG, QFMLG and FEG. In particular, classical and
quantum corrections to resistivity and conductivity, as well as the interaction with the substrate are investigated with transport and
magnetotransport measurements. We observe Shubnikov-de Haas oscillations in strong...
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