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FIG. S1: Structure of bulk NiPy and PdPs in space group of C2/c (a) and bulk PtPy, NiAss,
PdAssand PtAsy in space group of Pa3 (b). Red and blue balls represented the metal and P/As

atoms in a layer, respectively.
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FIG. S2: (a)3D ELF of NiPy with isosurface value of 0.7. (b) 2D ELF of NiPs in (001) plane.

NiP2 15y ————
s (a) Ni (d) NiAs2 Total
> Total
2 3 As-4p
5 0 ~>P 19 Ni-3p
z Ni-3p Ni-3d
) Ni-3d e
2 s 51
a
0 T T T T 0 T T ¥ T
is -4 -2 0 2 -4 -2 0 2
——— 151 =
_ (b) PdP2 Total (e) PdAs2 Total
§ o —P-3p As-4p
g —— Pd-4p 101 —— Pd-4p
e ———Pd-4d ———Pd-4d
2 il
Q‘ | f |
ay
0 - - - - 0 - - . :
-4 2 0 2 -4 2 0 2
151 (c) PtP2 151 (f) PtAs ———
5 Total
2 - As-4p
2 10 10 P-5p
2 — Pt-5d
Q
2 s 54
a
0 T T > T 0 T T
-4 -2 0 2 -4 -2 0 2
Energy (eV) Energy (eV)

FIG. S3: The projected DOS of MXs.



(b) PdP,@1200K (c) PP, @1200K

FIG. S4: Snap shots of the final frame of each molecular dynamic simulation using NVT.



TABLE S1: Calculated values for elastic modulus tensor C;; (in Nm~!) and the in-plane

Young’s modulus (Y) (in Nm™!) of MXs

Cn Cr2 Ces Y
NiPy 124.2 28.1 39.3 117.9
PdP, 114.9 34.8 28.4 104.4
PtPy 143.3 40.4 35.9 131.9
NiAsy 103.3 27.8 294 96.0
PdAsy 92.6 32.4 23.7 81.2
PtAss 107.4 27.6 34.8 100.3
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FIG. S5: Band energy of the VBM (a) and CBM (b) of PdAs, with respect to the vacuum energy
as a function of lattice dilation. Band structure near the VBM(c) and CBM(d) of PdAsy. Total

energy-strain curve of PdAsy. Red solid lines are the fitting curves.
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