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Fig. S1 Folded electronic band-structures of (a) Hf16S32 (b) Hf16S28Se4 (c) Hf16S24Se8 (d) Hf16S20Se12 (e) 
Hf16S16Se16 (f) Hf16S12Se20  (g) Hf16S8Se24  (h) Hf16S4Se28  (i) Hf16Se32 in a 4 × 4 × 1 supercell. 
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Fig. S2 Folded electronic band-structures of (a) Zr16S32 (b) Zr16S28Se4 (c) Zr16S24Se8 (d) Zr16S20Se12 (e) 
Zr16S16Se16 (f) Zr16S12Se20  (g) Zr16S8Se24  (h) Zr16S4Se28  (i) Zr16Se32 in a 4 × 4 × 1 supercell. 



Fig. S3 The total and partial density of states (DOS) of (a) Hf16S32 (b) Hf16S28Se4 (c) Hf16S24Se8 (d) 
Hf16S20Se12 (e) Hf16S16Se16 (f) Hf16S12Se20  (g) Hf16S8Se24  (h) Hf16S4Se28  (i) Hf16Se32.



Fig. S4 The total and partial density of states (DOS) of (a) Zr16S32 (b) Zr16S28Se4 (c) Zr16S24Se8 (d) 
Zr16S20Se12 (e) Zr16S16Se16 (f) Zr16S12Se20  (g) Zr16S8Se24  (h) Zr16S4Se28  (i) Zr16Se32.


