Transport properties of graphene nanoribbon junctions: an ab initio point of view
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Abstract:
With the stunning development of electronic technology, traditional Silicon based devices has already encountered the scale limitation. Molecular electronic device is a qualified option for future development, and has already aroused worldwide attention both in academic and industrial fields [1] [2]. Graphene, with ultra high carrier mobility and thermal stability, is considered to be a probable basic material for future devices [3]. Combining the well developed nonequilibrium green’s function method (NEGF) with DFT package of chemical software GAMESS(US), it is practical and applicable to examine transport properties of graphene based devices, investigate graphene-organic molecule combined junctions, and evaluate the possibility to apply graphene nanoribbons as integrated circuit connections. NEGF-DFT is a convenient method to design and predict various functional graphene based electronic devices such as transistors, switches, and highly efficient storage units [2] [4] [5]. In this talk, a detailed first principle calculation implement will be presented, and its validity will be demonstrated with a calculated transmission function of a zigzag edged pure graphene nanoribbon, matching with the band structure calculated with both tight bonding approximation (TB) and periodical boundary condition (PBC). Transport properties of organic molecule junctions contacted with semi-infinite graphene nanoribbons will also be investigated. External electric field effect of graphene nanoribbon edge defects will be presented in the end.
Outlines:
1, Modeling and algorithms (contour integral, surface green’s function self-consist calculation, and landauer-Buttiker formalism)
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2, Cluster based band structure calculation under tight bonding approximation
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3, Transmission function of zigzag edged graphene nanoribbon
4, Organic molecule junctions
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5, Electrostatic field effect of edge defect of ZGNRs
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Left: PBC band structure with a cell contains two armchair carbon layers (Gaussian03)





Right: Band structur calculated from tight bonding approximation (Gamess-US)
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