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Fig. 1 (Color online) (a) Spin current flow at surface state of 3
dimensional topological insulator (3D-TI) (b) Ideal Dirac
cone with helical spin texture on surface of 3D-TI. (c) Elas-
tic scattering on ideal 3D-TI surface is shown. Here, spin
directions are denoted with arrows. (d) Elastic scattering on
Dirac cones with warping effect of Cs;y symmetry.
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Fig. 2 (Color online) (a), (b) Spin-resolved energy distribution curves for positive and negative emission angles along
the T'S line excited with unpolarized He I« light (hv=21.2 V). Spin-up and spin-down intensities are marked
with triangles pointing-up (red) and -down (blue). (c) ARPES results obtained by p-polarized synchrotron radi-
ation light (hv=22.5¢eV). The contour plot is superimposed by triangles pointing-up and -down indicating the
spin character of the corresponding spectral features, as derived from spin-resolved spectra in Figs. 4(a) and 2
(b) . Here, the non spin-polarized peaks are denoted by squares (black). (d) Schematic E vs k/, dispersion of S,
and S.R. states without and with spin-selective hybridization. (¢) Energy contours of the surface state S, as func-
tion of ky, ky for energies around the crossing point (Ep) based on the parameters of the model calculation. (f)
spin texture for the constant energy surface (solid line) at 20 meV above Ep, obtained from the model.
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Fig. 3 (Color online) (a) spin-resolved energy distribution curves
(EDCs) of Bi,Te,Se along I'M line taken with unpolarized
He I radiation. (b) E-k mapping by ARPES measurement.
The spin characters obtained from spin resolved spectra in
Fig. 3(a). (¢) Triangles pointing up (red) and down (blue)
show experimental spin polarization for the upper and lower
parts of the TSS. Here, k, is measured from the I'5,; point.
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