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Na2Mg3 (D3h Na)_Singlet  2Mg3 (D3h)_Triplet 
Levels Figures Levels Figures 

HF/aug-cc-pVDZ 
 

(NIMAG=0)  
Mg-Mg=3.36 
Mg-Na=3.46 
Na-Na=5.74 

HF/aug-cc-pVDZ 
 ---@--- 

B3LYP/aug-cc-
pVDZ 

 
(NIMAG=0)  

Mg-Mg=3.14 
Mg-Na=3.30 
Na-Na=5.51 

B3LYP/aug-cc-pVDZ 
 

(NIMAG=2)  
Mg-Mg=3.17 
Mg-Na=3.70 
Na-Na=6.42 

MP2/aug-cc-pVDZ 
 

(NIMAG=0)  
Mg-Mg=3.05 
Mg-Na=3.36 
Na-Na=5.71 

MP2/aug-cc-pVDZ 
 

(NIMAG=2)  
Mg-Mg=3.07 
Mg-Na=3.21 
Na-Na=5.34 

QCISD/aug-cc-pVDZ 
 

(NIMAG=0)  
Mg-Mg=3.15 
Mg-Na=3.37 
Na-Na=5.67 

QCISD/aug-cc-pVDZ 
 

(NIMAG=2)  
Mg-Mg=3.17 
Mg-Na=3.65 
Na-Na=6.31 

CASSCF(8,8)/aug-
cc-pVDZ 

(NIMAG=0)  
Mg-Mg=3.15 
Mg-Na=3.48 
Na-Na=5.94 

CASSCF(8,8)/aug-
cc-pVDZ 

 
---@--- 
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Fig. S1 Geometries of the Na2Mg3

 

 molecule (singlet and triplet) optimized at different 
levels of theory. --@-- implies that no convergence is achieved.  

Levels HOMO LUMO 

HF/aug-cc-pVDZ 
 

  

B3LYP/aug-cc-pVDZ 

  
 

Singlet 
 
 Fig. S2 Frontier molecular orbitals (FMOs) generated for the optimized geometry 

of the Na2Mg3
 

 system in its singlet state computed at HF and B3LYP levels of theory. 
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Isomer-I(Mg3
2- Isomer-II(Mg) (3.22) 3

2-) (3.37) 
Distances HOMO LUMO Distances HOMO LUMO 

Na-Na 
(8.0) 

Mg-Mg 
(3.20) 

  

Na-Na 
(4.8) 

Mg-Mg 
(3.36)   

Na-Na 
(8.2) 

Mg-Mg 
(3.21) 

 
 

Na-Na 
(10.0) 

Mg-Mg 
(3.32) 

  

Na-Na 
(8.4) 

Mg-Mg 
(3.22) 

  

Na-Na 
(12.0) 

Mg-Mg 
(3.42) 

 

  

Na-Na 
(8.6) 

Mg-Mg 
(3.24) 

 
 

  

   

 
 
Fig. S3 Frontier molecular orbitals (FMOs)**

            the Na
 of some of the intermediate  structures of    

2Mg3 molecule in their singlet state where the Mg – Mg distance 
 corresponds  closely to their bond-stretch isomers in the free [Mg3]2- system. 
 **All computations are at B3LYP/aug-cc-pVDZ level of theory 
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