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Fig. S1 Phonon spectra of the (a) Sc,P,Seq and (b) ScCrP,Ses monolayer
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Fig. S2 Different patterns of ScCrP,Ses monolayers. The number

indicates the relative formation energy.
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Fig. S3 Band structures of Sc,P,Se¢ (a) FE and ScCrP,Seq (b) AFE phase
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Fig. S4 Optimized structures of the ScXP,Ses monolayer with X = Ti, V,
Mn, Fe, Co and Ni. The band structures of ScTiP,Ses and ScVP,Seg.

Ferromagnetic ordering was found to be energetically most favorable.
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Fig. S5 Energy variation of ScCrP,Ses monolayer under external electric
field. The energy of AFE phase is set to be zero. Both curves represent

FM state.
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Sc2P2Se6 FE phase (space group: P31m)
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Sc2P2Se6 PE phase (space group: P-31m)
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Sc2P2Se6 AFE phase (space group: P1l)

1.0
6.4703001976 0.0000000000 0.0000000000
0.0000000000 11.8629999161 0.0000000000
0.0000000000 0.0000000000 23.7810001373
Sc P Se
4 4 12
Direct
0.014440000 0.999239981 0.499359995
0.014410000 0.334100008 0.499300003
0.485590011 0.499220014 0.518260002
0.485619992 0.834110022 0.518289983
0.506160021 0.166600004 0.436430007
0.507070005 0.166679993 0.532840014
0.992770016 0.666689992 0.484770000
0.993879974 0.666649997 0.581149995
0.351509988 0.971580029 0.436520010
0.869130015 0.166600004 0.429309994
0.351440012 0.361779988 0.436500013
0.676339984 0.314740002 0.571190000
0.186210006 0.166710004 0.567799985
0.148530006 0.471599996 0.581040025
0.823520005 0.518660009 0.446390003
0.313730001 0.666700006 0.449880004
0.823549986 0.814740002 0.446410000
0.148629993 0.861790001 0.581070006
0.631049991 0.666639984 0.588299990
0.676329970 0.018610001 0.571210027

S8



ScCrP2Se6 FE phase (space group: P3)
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ScCrP2Se6 AFE phase (space group: P1l)
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