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Fig. 1 The electronic transport calculation model
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Regulation of the rectification effect of the edge states of zigzag GeSe nanoribbons
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Abstract: Zigzag germanium selenide (ZGeSeNR) nanoribbons are quasi-one-dimensional nanostructured materials that
are hotly debated because of their exceptional dimensional properties and excellent electronic properties. In this paper, the effect
of edge structure on the electronic structure and transport properties of serrated germanium selenide nanoribbons in a systemat-
ic way is investigated by busing a combination of density general function theory and nonequilibrium Green's functions. The en-
ergy band structure illustrates that ZGeSeNR with bare edges, ZGeSeNR with P and S atoms passivated on the edges have me-
tallic properties that are conductive, while ZGeSeNR with edges passivated with F, Cl, H atoms and OH-ions exhibit semicon-
ducting properties. A two-electrode device model for the metal-semiconductor interface is constructed based on ZGeSeNR with
different edge structures, and the calculated voltage-current curves of the device confirm the modulating effect of the edge states
on the rectification effect. In particular, rectification ratios of up to 8.7 X10° can be achieved in sawtooth GeSe nanoribbon(H-
ZGeSeNR)devices with bare-H atomic passivation. By varying the number of passivated atoms in the scattering region of the
device structure, a rectification ratio of up to 1.1X 10" can be obtained. This provides an important reference for the design of

7GeSeNR nano-rectifiers.

Keywords: zigzag germanium selenide nanoribbon; edge passivation; rectification; electronic transport

[REHR #HE XiE]



