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Table S1. Formation energies (4H, in eV) of secondary phases, as calculated at the HSE06-

GD3DJ level of theory.
Dopant Phase AH; Phase AH;
Na Na;SbSe; -6.90 Na;SbSe; -6.90
K KSe -2.20 KSe -2.20
Mg MgSe, -3.12 MgSe 2.86
Ca CaSe -4.71 CaSe -4.71

Table 2. Elemental chemical potential (z;, in eV) and maximum chemical potential values
(Lhnax, In €V) of various dopants in Sb,Se; under two growth conditions, as calculated at the

HSE06-GD3DJ level of theory.

Se —rich

Se —poor

Dopant 7 W ax Phase K ax Phase
Na -1.62 -3.69 Na;SbSe; -3.46 Na;SbSe;
K -1.33 -3.53 KSe -3.06 KSe
Mg -1.90 -5.01 MgSe, -4.29 MgSe
Ca -2.14 -6.85 CaSe -6.39 CaSe
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(a) Na,-doped Sb,Se, (b) Ki-doped Sb,Se,
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Figure S1. Band structures of (a) Na;-, (b) Kj-, (¢) Mgsw-, and (d) Cagpp-doped Sb,Ses in
comparison to the band structure of undoped Sb,Ses, as calculated at the HSE06-GD3DJ level

of theory.
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