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Figure S1. Lattice parameter variations vs. the covalent radius of the incorporated chalcogens on the MnPS3 monolayer. 
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Figure S2. Fluctuation of temperature and energy, and the final structure obtained via AIMD simulations at 300 K of the MnPS3 monolayer. 
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Figure S3. Fluctuation of temperature and energy, and the final structure obtained via AIMD simulations at 300 K of the MnPSO monolayer.
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Figure S4. Fluctuation of temperature and energy, and the final structure obtained via AIMD simulations at 100 K of the MnPSSe monolayer.
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Figure S5. Fluctuation of temperature and energy, and the final structure obtained via AIMD simulations at 100 K of the MnPSTe monolayer.
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Figure S6. Spin–orbit–coupling band structure and spin Hall conductivity (SHC) of pristine MnPS3  monolayer. Band dispersions (left) and SHC (right) reveal a topologically trivial character.
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Figure S7. Spin–orbit–coupling band structure and spin Hall conductivity (SHC) of Janus MnPS1.5Se1.5  monolayer. Band dispersions (left) and SHC (right) reveal a topologically trivial character.
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