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Fig. 1. (a) Top view of a stanene nanoribbon with local exchange field, where stanene is equally divided into three regions, (i.e., I,
II, and III) along the Y-axis, and exchange fields in the directions of [I: +Z,I: +Y,III: —z] and [I. —z,I: —y, IIIl: +Z] are

applied to these three regions respectively. (b) Energy-band diagram of stanene without external field. Spin dependent conductance

G as a function of the Fermi energy E with the ferromagnetic exchange fields distributed according to (c) [I: £Y, II. +Z, III:
+Y ] and (e) I £Y, II: —Z, III: £Y]. Energy-band diagram of stanene with the strength of external field M = A\y/2, the ex-
change field directions are (d) [I: £Y,II: +Z, III: +Y ] and (f) [I: £Y,II: +Z, III: £Y]. The red circle-lines and blue solid-lines

correspond to spin-up and spin-down electrons, respectively.
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Abstract

Topological insulator is a new quantum state of matter in which spin-orbit coupling gives rise to
topologically protected gapless edge or surface states. The nondissipation transport properties of the edge or
surface state make the topological device a promising candidate for ultra-low-power consumption electronics.
Stanene is a type of two-dimensional topological insulator consisting of Sn atoms arranged similarly to graphene
and silicene in a hexagonal structure. In this paper, the effects of various combinations of local exchange fields
on the spin transport of stanene nanoribbons are studied theoretically by using the non-equilibrium Green's
function method. The results show that the spin-dependent conductance, edge states, and bulk bands of stanene
are significantly dependent on the direction and strength of the exchange field in different regions. Under the
joint action of the exchange fields in [I: £Y , II: +Z, III: +Y ] direction, the edge states form a band-gap under
the influence of the Y-direction exchange field. The band-gap width is directly proportional to the exchange
field strength M, and the conductance is zero in an energy range of —M < E < M . When the exchange fields in
the direction of +Z or —z are applied, respectively, to the upper edge region and the lower edge region at the
same time, the spin-up energy band and the spin-down energy band move to a high energy region in opposite
directions, and strong spin splitting occurs in the edge state and bulk bands. Increasing the strength of the
exchange field, the range of spin polarization of conductance spreads from the high energy region to the low
energy region. When the directions of the exchange field are [I. 2, II: £V, III: +Z], the edge states are spin
degenerate, but the weak spin splitting occurs in the bulk bands. Under the condition of different exchange field
strengths, the spin-dependent conductance maintains a conductance platform of G, = ¢*/h in the same energy
range of —A\ < E < A
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