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This Supplementary Information contains (1) Band structure of free standing 1BL and 2BL
antimonene and parity analysis., (2) Full spin texture of B-antimonene/BizSe; hetero-structures.

1. Topological invariants in free-standing f-antimonene

According to Fu and Kane, the topological Z> invariant can be computed from the parity of valence
bands at the TRIM (time reversal invariant momentum) points in centrosymmetric materials:

(-1 = I8 where & = [Tm=1$im

Here ¢ is the parity eigenvalue and N is the number of occupied bands. Computed parities are reported
in Table S1. Since v = 0 for both systems, free-standing 1 BL and 2 BL B-antimonene are classed as
conventional insulators (CI).

1 BL B-antimonene Parity eigenvalues Parity product
6(I') +—+ 4+ +; - — - _
36(M) -+ +-—=;+ -+ -

2 BL B-antimonene Parity eigenvalues Parity product
&(I) +-—+ -+ ++—-——;+++ _
38(M) —+ -+t - - -+ -+ + -

Table S1. Parity eigenvalues of free-standing -antimonene. Semi-colons separate occupied from
unoccupied states.
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Figure S2. Band structure of free-standing a 1 BL and b 2 BL -antimonene. All bands are doubly
degenerate in spin. Spin texture of one band is indicated.



2. Spin texture of p-antimonene/Bi,Se; hetero-structures

Figures S3 and S4 demonstrate the chiral spin texture for 1 BL and 2 BL B-antimonene on BizSes.
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Figure S3. Computed spin textures of 1 BL B-antimonene on Bi:Ses. a,d Sx, b,e Sy and ¢,f S,
component along the K-T'-K (top row) and M-I'-M (bottom row) directions. Spin up and spin down

channels are represented in blue and red, respectively.
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Figure S4. Computed spin textures of 2 BL f-antimonene on Bi:Ses. a,d Sy, b,e Sy and ¢,f S,
component along the K-T'-K (top row) and M-I'-M (bottom row) directions. Spin up and spin down

channels are represented in blue and red, respectively.



