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system PrBrCl PrB1l P:iCII
a=b(A) 4.000 4.164 4.108
3.021 3.046 2912
dpr-x(A)
2.893 3216 3.209
dpr-v(4)
Valley Polarization(meV) 38 84 68

FIG. S1: The lattice constants (a=b), bond lengths between Pr and X/Y atoms and valley polarization for Janus
PrXY (X#Y = Cl1,Br,I) monolayers.
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FIG. S2: Phonon dispersion of monolayer (a) PrBrCl, (b) PrBrl, and (c) PrCII .
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FIG. S3: Spin-polarized band structures of monolayer (a) PrBrCl, (b) PrBrl, and (c¢) PrClI without considering the
SOC.
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FIG. S4: Band structures of monolayer (a) PrBrCl, (b) PrBrl, and (c) PrClI when the SOC is taken into account.
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FIG. S5: The PDOS of monolayer (a) PrBrCl, (b) PrBrl, and (c) PrClI, respectively.

FIG. S6: The projections of MAE of monolayer (a) PrBrCl, (b) PrBrl, and (c¢) PrClI on the xz plane, yz plane, and

xy plane.
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FIG. S7: The variation of average magnetic moment of monolayer (a) PrBrCl, (b) PrBrl, and (c) PrCII versus
temperature.
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FIG. S8: The variation of valley polarization (a), MAE (b), and band gap (c) for PrXY monolayers versus biaxial
strain.
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FIG. S9: Berry curvatures for monolayer (a) PrBrCl, (b) PrBrl, and (c¢) PrClI, respectively.

(@15 (b)15 (015
10_/ 10 10
(\TE\S_ K 1:5'/_‘./’:;‘ &‘:\5_’//_-._/K‘
] - ] - 5 -
2 01 @ 0 @ 0
N N =
-2 c -5)\‘\”\‘\‘ GN-S-\\
-10;\'\“\7 -104 -10-
-15 ——————— -15 ——————— -15 —
6 -4 -2 0 2 4 6 6 -4 -2 0 2 4 6 6 -4 2 0 2 4 6

FIG. S10: The variation of Berry curvature versus strain for monolayer (a) PrBrCl, (b) PrBrl, and (c) PrCIIL



