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Fig. 1. (color online) Sketch of armchair graphene pn

junction.
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Fig. 2. (color online) (a) Profile of pn potential V' (z)
and the subband edges as functions of z; (b) Sketch
of the ellipse-quarters related to the integrations in
Eq.(13).
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Fig. 3. (a) Band structure of armchair graphene ribbon and (b) conductance of pn junction obtained from

the subband tunneling model (solid line) and the non-equilibrium Green’ function method (dashed line)

versus the Fermi energy. Parameters are to = 0.01¢, Vo = 0.2¢, Ny = 81, and Ny, = 20.
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Fig. 4. (color online) (a)—(c) Band structures of armchair graphene ribbon and (d) conductance versus Fermi

energy for different spin-orbit coupling intensities. Parameters are Vo = 0.15¢, Nyw = 81, and Np, = 20.
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Fig. 5. (a) Conductance versus Fermi energy for different junction lengths and (b) conductance at Ep = 0

as a function of junction length. Parameters are to = 0.01¢ and Nw = 81.
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Fig. 6. (color online) Conductance versus Fermi energy (a) for different impurity magnitudes when impurity

concentration is fixed as P = 10% and (b) for concentrations when magnitude is set by D = 2t. Other

parameters are tg = 0.01¢, Nyw = 81, Ny, = 20.
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Abstract

We have investigated the electronic transport properties of graphene pn junction with spin-orbit coupling. If the
incident energy lies between the potentials of the two ends of the pn junction, a particle can penetrate the graphene pn
junction by tunneling accompanied by the electron-hole transition. The curve of conductance versus Fermi energy shows
steps and reaches its maximum when the Fermi energy lies at the middle of the potentials of the p and n areas. As
the length of graphene pn junction increases, the conductance decays exponentially. The spin-orbit coupling leads to a
bulk energy gap and edge states; the gap reduces the conductance dramatically and the edge states result in an almost
perfect conductance plateau. When the pn region is influenced by randomly doped impurities, the conductance curves
are no longer symmetrical in the case of weak doping, while in the strong doping case, the step structures are destroyed

but the conductance plateau contributed by the edge states survives well.
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