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Table S1. Formation energy values of bulk Si atom, N, molecule, Mo atom and their binary compounds.

ok = [AI B (pace group) W) B REE/eV TE R RE/eV
Mo P6/mmm -13.00 0

N Pnma -10.23 0

Si Pm3n -6.29 0
MoN P63mc -24.05 -0.81
SizNy P63/m -68.44 -8.63
MoSiNy -73.78 -7.28
SiMos Pm3n -50.97 -5.66
MoisNis Cc -370.82 -11.99
SizMos 14/mem -89.72 -5.82
Si;Mo 14/mmm -22.41 -1.49
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Table S2. Formation energy of different defects with or without correction energy varying with lattice
parameter, with all the results derived from hse calculations.
AN[E A TR BB L T RER (1/a, @ = 4,6,8)/eV
BREEFE HLfif 0.125 0.166 0.25
TRIE | ARIE | BRIE | ARIE | BRIE | AKIE
-q 9.93 10.00 10.03 10.09 10.26 10.11
-2g 11.56 12.14 11.28 11.82 11.18 10.52
VMo q 9.21 9.20 8.97 8.91 8.93 8.72
2q 10.03 10.37 9.74 10.23 9.62 9.03
Neutral 10.83 10.83 10.78 10.78 10.91 10.91
-q 10.65 10.44 10.84 10.89 11.18 11.06
-2q 11.40 11.39 12.00 11.81 12.19 11.73
Vs; q 10.91 11.04 10.85 10.80 10.64 10.43
2q 12.14 12.06 11.84 11.72 11.63 11.10
Neutral 10.72 10.72 10.75 10.75 10.84 10.84
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-q 7.22 7.22 7.26 7.06 7.16 7.05
-2q 10.56 10.64 10.40 9.69 10.28 9.52
\% q 4.65 4.75 4.71 4.59 4.63 438
2q 4.96 5.23 5.34 4.83 5.26 428
Neutral 7.18 7.18 7.12 7.12 7.26 7.26
-q 5.64 5.66 5.52 5.54 5.48 5.50
-2g 8.15 8.16 7.62 8.01 7.58 7.97
U q 3.01 2.98 2.87 2.84 2.81 2.73
2q 8.12 8.17 7.99 8.04 7.94 8.02
Neutral 6.68 6.68 6.72 6.72 6.81 6.81
-q 9.33 9.48 9.40 9.57 9.54 9.84
-2¢q 12.93 13.46 12.99 13.60 12.80 11.96
Moy q 6.68 6.76 6.72 6.78 6.53 6.23
2q 7.16 7.53 7.19 7.72 7.15 7.13
Neutral 6.85 6.85 6.91 6.91 7.02 7.02
-q 5.90 5.97 5.98 6.05 6.05 6.09
-2g 8.95 9.38 9.10 9.57 9.20 8.66
Siy q 5.37 5.54 5.42 5.60 5.36 5.47
2q 6.36 6.83 6.52 7.00 6.01 5.42
Neutral 5.33 5.33 5.41 5.41 5.44 5.44
-q 5.29 5.42 5.31 5.47 5.17 5.33
-2¢q 7.14 7.50 7.19 7.60 6.86 7.63
Simo q 3.82 3.94 3.84 3.95 3.81 3.96
2q 4.56 4.89 4.61 4.99 438 4.93
Neutral 4.18 4.18 4.22 4.22 427 4.27
-q 6.44 6.51 6.61 6.68 13.71 13.74
-2q 9.70 10.05 9.89 10.27 9.55 9.90
Mog; q 3.72 3.82 3.90 4.02 3.80 3.92
2g 436 4.80 4.54 5.01 4.09 4.85
Neutral 4.08 4.08 4.21 421 432 432
-q 11.39 11.43 11.49 11.53 10.94 10.97
-2¢q 13.13 13.45 13.23 13.58 12.75 13.10
N1g; q 10.39 10.52 10.63 10.76 10.29 10.43
2q 11.16 11.49 11.40 11.74 10.89 11.66
Neutral 10.46 10.46 10.56 10.56 10.26 10.26
-q 9.46 9.58 9.34 9.38 9.30 9.34
-2¢q 12.34 12.48 12.23 12.38 12.14 12.28
N2g; q 8.41 8.52 8.35 8.42 8.25 8.32
2q 7.92 8.01 7.86 7.94 7.66 7.74
Neutral 9.26 9.26 9.26 9.26 9.26 9.26
-q 11.76 12.01 11.85 12.00 11.60 11.86
N1y -2¢q 14.42 14.95 14.51 15.19 14.02 14.46
q 10.13 10.33 10.23 10.34 10.30 10.36
© 2024 FEIHEFSK Chinese Physical Society http://wulixb.iphy.ac..



Y 32 % 3R Acta Phys. Sin. Vol. 73, No. 8 (2024) 086801

2q 10.90 11.30 11.00 11.60 10.95 11.31
Neutral 10.40 10.40 10.49 10.49 10.50 10.50

-q 9.63 9.81 9.56 9.75 9.44 9.63

2¢ 13.46 13.64 13.37 13.57 13.29 13.43

N2o q 8.17 8.09 8.11 8.03 8.03 7,96
2q 6.89 6.75 6.83 6.70 6.74 6.62

Neutral 8.89 8.89 8.89 8.89 8.89 8.89
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Fig. S1. Variations of total energywith special vacuum size(SVS) of Si vacancy defect with or without
correction energy, with SVS chosen as 13 A to minimize the effect of vacuum space of all kinds of
defects'".
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Fig. S2. The correction process of Freysoldt-Neugebauer method. Though adjusting the correction
parameter and adding the correction energy, we hope to keep the short range electral potential zero (only
long range electral potential exists) in the boundary between two volumel?!.
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Fig. S3. The comparison of linear extropolation method suggested by Kosma and linear extrapolation
method we used in our work of Vg; defects. It is obvious that there is no large difference between these two
methods in MoSi;Ny4. In light of the limited data we can obtain from enlarging the structure and the
deviation in calculation, we employ linear method to verify our results?®.
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