










LIU, ZHANG, WAUGH, DESSAU, AND ZUNGER PHYSICAL REVIEW B94, 125207 (2016)

FIG. 5. Orbital-dependent spin texture coupled by in-planep orbital (px + py) andml = 0 orbital (s + pz), and the total spin texture of
VB1 (upper row) and VB2 (lower row). The background color indicates the out-of-plane spin componentSz. LH (RH) denotes left-handed
(right-handed) in-plane spin texture (Sx,Sy).

VII. EFFECTS OF DIFFERENT SOC STRENGTH

To demonstrate that the intriguing spin-polarization effects
originate from SOC we artiÞcially rescaled the strength of SOC
by adding a multiplier� on the SOC Hamiltonian (� = 1

for the real system). The spin magnitude and spin-splitting
energyER
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TABLE I. Direction of atomic-orbital-dependent spin textures in
the vicinity of theX point.S1 andS2 form in-plane and perpendicular
Bi-S bonds, respectively.

s px py pz

Bi + + Ð +
S1 Ð Ð + Ð
S2 + + Ð +

We choose a centrosymmetric R-2 material, LaOBiS2
(using the reported space groupP4/nmm), to illustrate the
truncation effects. Figures8(a) and 8(e) exhibit the pro-
jected atomic-orbital-dependent spin textures of LaOBiS2
on one BiS2 layer of the twofold degenerated conduction
band minimum (CBM) and valence band maximum (VBM),
respectively. The local spin textures on the other BiS2 layer
are exactly oppositely formed [25], and are not shown here.
All the spin textures are in thex-y plane, with almost zeroz
component. We observe helical spin for holes but nonhelical
spin for electrons, suggesting Rashba-type polarization (R-2)
and the combination of Rashba and Dresselhaus effects (R-2
and D-2) for VBM and CBM, respectively. In general, the
environment of R-2 material contains simultaneously polar
Þeld and inversion asymmetry, indicating the coexistence of
R-2 and D-2 effects, depending on different band characters.

We note that the hole spin is nearly fully polarized with the
spin magnitude� 90%, while the electron spin is only� 30%
polarized. Besides the spin mixture effect due to the interlayer
coupling (vanished along theX-M direction), the reason that
leads to the partial polarization is the diverse atomic-orbital-
dependent spin textures. Figures8(b)Ð8(d)and8(f)Ð8(h)show
the spin textures from different atomic orbitals within one BiS2
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