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S1.  Most stable structures of low-lying isomers of SrMgn
0/− (n=10–15) clusters, along with 

the electronic state, point group symmetry and relative energy (eV).  



 

S2.  Most stable structures of low-lying isomers of Sr2Mgn
0/− (n=10–15) clusters, along with 

the electronic state, point group symmetry and relative energy (eV).



 

S3.  Comparison of the simulated PES with experimental results of the most stable 

Mgn
− clusters. 

Table. S4 Electronic states, symmetries, average binding energies Eb (eV), 

HOMO−LUMO energy gaps Eg (eV), and the second-order difference of energies △2E 

(eV) of the most stable Mgn
0/− (n=11–17) clusters. 

 Mgn Mgn
− 

clusters sta sym Eb(eV) Eg(eV) △2E(eV) sta sym Eb(eV) Eg(eV) △2E(eV) 

n=11 1-A' C3H 0.525 2.045 -0.096 2-A' CS 0.729 0.403 -0.318 

n=12 1-A' CS 0.524 1.433 -0.278 2-A' CS 0.729 0.134 -0.117 

n=13 1-A' CS 0.545 1.457 0.177 2-A' CS 0.737 0.145 0.006 

n=14 1-A C1 0.550 1.215 -0.639 2-A C2 0.745 -0.062 -0.319 

n=15 1-A1' D3H 0.597 1.218 0.592 2-A2" D3H 0.772 -0.105 0.342 

n=16 1-A1 C3V 0.601 1.462 -0.869 2-A2" C1 0.775 -0.105 -0.652 

n=17 1-A1 D4D 0.656 1.106  2-B2 C2V 0.815 -0.293  



Table. S5 The HOMO energy level and LUMO energy level of neutral and anionic 

clusters. (△HOMO (eV): it represents the difference value in the HOMO energy level 

between the neutral clusters and the corresponding anionic clusters; △LUMO (eV): it 

represents the difference value in the LUMO energy level between the neutral clusters 

and the corresponding anionic clusters.) 

cluster HOMO (eV) LUMO (eV) △HOMO (eV) △LUMO (eV) Eg (eV) 

SrMg10 -4.054 -2.220 
3.182 2.450 

1.834 

SrMg10
− -0.873 0.230 1.102 

SrMg11 -3.869 -2.429 
3.062 2.642 

1.441 

SrMg11
− -0.807 0.213 1.020 

SrMg12 -3.847 -2.551 
3.026 2.727 

1.296 

SrMg12
− -0.821 0.176 0.997 

SrMg13 -3.821 -2.698 
2.775 2.569 

1.124 

SrMg13
− -1.047 -0.129 0.918 

SrMg14 -3.727 -2.575 
2.679 2.509 

1.152 

SrMg14
− -1.048 -0.066 0.982 

SrMg15 -3.546 -2.645 
2.514 2.419 

0.900 

SrMg15
− -1.031 -0.228 0.803 

Sr2Mg10 -3.534 -2.334 
2.663 2.490 

1.200 

Sr2Mg10
− -0.871 0.156 1.027 

Sr2Mg11 -3.537 -2.439 
2.790 2.607 

1.099 

Sr2Mg11
− -0.747 0.169 0.916 

Sr2Mg12 -3.490 -2.564 
2.547 2.575 

0.926 

Sr2Mg12
− -0.943 0.011 0.954 

Sr2Mg13 -3.640 -2.563 
2.703 2.610 

1.077 

Sr2Mg13
− -0.937 0.047 0.984 

Sr2Mg14 -3.414 -2.531 
2.532 2.398 

0.883 

Sr2Mg14
− -0.882 -0.133 0.749 



Sr2Mg15 -3.592 -2.493 
2.775 2.235 

1.099 

Sr2Mg15
− -0.818 -0.258 0.559 

 

Table. S6 The type and corresponding contribution of atomic orbitals for SrMg13
− 

cluster. 

SrMg13
- α-electron  β-electron  

AOs Sr-4d Sr-5s Sr-5p Mg-3s Mg-3p Sr-4d Sr-5s Sr-5p Mg-3s Mg-3p 

LUMO 3.51%   15.71% 77.04% 4.15%   15.02% 76.36% 

HOMO 3.18%   21.21% 72.18% 8.35% 8.66%  27.66% 51.16% 

HOMO-1 8.68% 7.25%  30.53% 48.19% 13.42%   44.80% 38.03% 

HOMO-2 6.03% 15.16% 1.10% 15.07% 55.88% 6.77% 14.14% 1.12% 17.07% 65.21% 

HOMO-3 12.65

% 

  46.77% 37.34%    34.77% 58.84% 

HOMO-4    36.57% 59.18%    36.33% 57.54% 

HOMO-5    37.58% 56.60% 6.56%  0.97% 55.63% 33.95% 

HOMO-6 5.87%  0.80% 57.22% 33.87% 4.11%  5.49% 54.47% 32.54% 



Table. S7 The type and corresponding contribution of atomic orbitals for Sr2Mg11 

cluster. 

Sr2Mg11 Molecular orbital 

AOs Sr-4d Sr-5s Sr-5p Mg-3s Mg-3p 

LUMO 8.16% 15.34% 4.76% 1.47% 63.67% 

HOMO 4.58% 14.30% 4.82% 13.22% 57.71% 

HOMO-1 1.79% 15.85% 3.52% 22.23% 54.27% 

HOMO-2 6.31%  0.67% 37.65% 51.58% 

HOMO-3 5.26%  1.10% 43.23% 46.97% 

HOMO-4 5.36%  1.96% 40.05% 48.38% 

HOMO-5 7.40% 5.18% 1.13% 38.21% 43.24% 

HOMO-6  19.93%  22.68% 54.06% 

HOMO-7 9.30%  4.32% 52.68% 31.28% 

HOMO-8 5.79% 0.76% 4.16% 55.20% 30.31% 



 

S8. The xyz data of each structure in Mgn
0/− (n=11-17) clusters. 









 

S9. The xyz data of each structure in SrMgn
0/− (n=10-15) clusters. 









 

S10. The xyz data of each structure in Sr2Mgn
0/− (n=10-15) clusters. 


