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Multiple electrode (N, > 1) support in the DFT+NEGF code TranSIESTA
Nick Papior & Mads Brandbyge

DTU Dept. of Micro- and Nanotechnology & Center for Nanostructured Graphene, DK-2800 Kgs. Lyngby, Denmark

Density functional theory based non-equilibrium Green function methods (DFT+NEGF) are by now standard for calculation of transport properties in nanostructures. In the TranSIESTA code [1, 2]
the NEGF implementation is currently scaling with N°® which limits the number of orbitals used, N being number of orbitals. In this work we present a re-implementation of TranSIESTA which scales
linearly in system size (order-N) and allowing for multiple electrodes (N, > 1) in a flexible manner [3].

In conjunction with TranSIESTA we report on an optimised tbtrans code which enables, 1) N, > 1 electrodes, 2) interpolation of Hamiltonian between bias’, 3) projection of molecular Hamiltonians,
4) custom tight-binding and 5) phonon transport.
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matrices which also enables much larger calculations.

o arm-chair direction.

» Interpolation of the transmission function based on distinct bias calculations.

» NEGF calculation of 3 (Left-Right-Tc

» Compared against pristine graphene
» Makes /-V curves feasible with a good compromise between throughput and precision.
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» Spectral density, GI'G', of states on atom closestdo basal graphene plane in T-junction
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» Versatile transport calculator tbtrans/phtrans
> Interpolating bias calculations
> Molecular projected transmission spectrum
> Implicit tight-binding calculations using simple scripting language (Python)

> Bond-currents in orthogonal basis sets for more information
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