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1. Precursors: Co-evaporation from 2. Chalcohalides: High-pressure reactive annealing
elemental pnictogen (Sb, Bi) and of binary precursors with pnictogen halides (Bils,
chalcogenide (S, Se) sources BiBrs, Sbls, or SbBrs)
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FIG. S1. Schematic illustration of the two-step physical vapor deposition (PVD) process used to synthesize pnictogen chal-
cohalides. In the rst step, a binary precursor thin Im is deposited via thermal co-evaporation of elemental pnictogen and
chalcogenide sources. In the second step, the precursor Im is placed in a pressurized furnace with pnictogen halide source
materials, where high-pressure reactive annealing converts the Im into the desired ternary chalcohalide phase.
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