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(a) (0.00)                            (b) (1.19)                   (c) (1.22)   

           

          

  (d) (1.60)                            (e) (1.64)      

Figure S1. Low-lying isomers of doped boron clusters SeB3. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB3 at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 
 

          

              
(a) (0.00)                      (b) (0.15)                (c) (1.02)       

               

               
 (d) (1.76)                       (e) (2.03)        

Figure S2.  Low-lying isomers of doped boron clusters SeB3−. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB3− at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 



 
 

 

         

         
(a) Cs (0.00)                     (b) (1.22) 

     

      

    (c) (1.87)                    (d) (1.89)                (e) (2.22) 

Figure S3. Low-lying isomers of doped boron clusters SeB4. Values in parentheses are the relative energies (eV) of 

the five low-energy isomers for SeB4 at the PBE0/6-311+G* level. The upper row is top view and the bottom row 

is side view.  

 

              

             
(a)  (0.00)                            (b) (0.56)                  (c) (0.57) 

      

       

(d) (0.60)                      (e) (1.22)                      

Figure S4. Low-lying isomers of doped boron clusters SeB4−. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB4− at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 



(a) (0.00) (b) (0.34) (c) (1.25)

(d) (1.49) (e) (1.69)

Figure S5. Low-lying isomers of doped boron clusters SeB5. Values in parentheses are the relative energies (eV) of 

the five low-energy isomers for SeB5 at the PBE0/6-311+G* level. The upper row is top view and the bottom row 

is side view. 

(a) (0.00) (b) (0.08) (c) (0.17)

(d) (1.36) (e) (1.65)

Figure S6.  Low-lying isomers of doped boron clusters SeB5−. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB5− at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 



(a) (0.00) (b) (0.33) (c) (0.77)

(d) (1.23) (e) (1.25)

Figure S7. Low-lying isomers of doped boron clusters SeB6. Values in parentheses are the relative energies (eV) of 

the five low-energy isomers for SeB6 at the PBE0/6-311+G* level. The upper row is top view and the bottom row 

is side view. 

(a) (0.00) (b) (0.11) (c) (0.18)

(d) (0.50) (e) (1.10)

Figure S8. Low-lying isomers of doped boron clusters SeB6−. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB6− at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 



(a) (0.00) (b) (0.01) (c) (1.42)

(d) (1.61) (e) (1.73)

Figure S9. Low-lying isomers of doped boron clusters SeB7. Values in parentheses are the relative energies (eV) of 

the five low-energy isomers for SeB7 at the PBE0/6-311+G* level. The upper row is top view and the bottom row 

is side view.  

(a) (0.00) (b) (1.21) (c) (1.32)

(d) (1.46) (e) (1.54)

Figure S10. Low-lying isomers of doped boron clusters SeB7−. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB7− at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 



(a) (0.00) (b) (0.95) (c) (1.03)

(d) (1.24) (e) (1.27)

Figure S11. Low-lying isomers of doped boron clusters SeB8. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB8 at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 

(a) (0.00) (b) (0.24) (c) (0.75)

(d) (1.05) (e) (1.12)

Figure S12. Low-lying isomers of doped boron clusters SeB8−. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB8− at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 



(a) (0.00) (b) (0.38) (c) (0.38)

(d) (0.42) (c) (0.47)

Figure S13. Low-lying isomers of doped boron clusters SeB9. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB9 at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 

(a) (0.00) (b) (0.21) (c) (0.57)

(d) (0.87) (e) (1.00)

Figure S14.  Low-lying isomers of doped boron clusters SeB9−. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB9− at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 



(a) (0.00) (b) (0.05) (c) (0.29)

(d) (0.42) (e) (0.78)

Figure S15.  Low-lying isomers of doped boron clusters SeB10. Values in parentheses are the relative energies 

(eV) of the five low-energy isomers for SeB10 at the PBE0/6-311+G* level. The upper row is top view and the 

bottom row is side view. 

(a) (0.00) (b) (0.63) (c) (0.66)

(d) (0.69) (e) (0.77)

Figure S16. Low-lying isomers of doped boron clusters SeB10−. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB10− at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 



(a) (0.00) (b) (0.40) (c) (0.41)

(d) (0.62) (e) (0.86)

Figure S17. Low-lying isomers of doped boron clusters SeB11. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB11 at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 

(a) (0.00) (b) (0.36) (c) (0.57)

(d) (0.72) (e) (0.72)

Figure S18. Low-lying isomers of doped boron clusters SeB11−. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB11− at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 



(a) (0.00) (b) (0.53) (c) (1.32)

(d) (1.56) (e) (1.62)

Figure S19. Low-lying isomers of doped boron clusters SeB12. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB12 at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 

(a) (0.00) (b) (1.15) (c) (1.16)

(d) (1.20) (e) (1.24)

Figure S20. Low-lying isomers of doped boron clusters SeB12−. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB12− at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 



(a) (0.00) (b) (0.13) (c) (0.35)

(d) (0.63) (e) (0.81)

Figure S21. Low-lying isomers of doped boron clusters SeB13. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB13 at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 

(a) (0.00) (b) (0.06) (c) (0.44)

(d) (0.91) (e) (0.94)

Figure S22. Low-lying isomers of doped boron clusters SeB13−. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB13− at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 



(a) (0.00) (b) (0.01) (c) (0.04)

(d) (0.11) (e) (0.14)

Figure S23. Low-lying isomers of doped boron clusters SeB14. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB14 at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 

(a) (0.00) (b) (0.20) (c) (0.30)

(d) (0.39) (e) (0.45)

Figure S24. Low-lying isomers of doped boron clusters SeB14−. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB14− at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 



(a) (0.00) (b) (0.00) (c) (0.57)

(d) (0.67) (e) (0.73) (f) (0.87)

Figure S25. Low-lying isomers of doped boron clusters SeB15. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB15 at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 

(a) (0.00) (b) (0.00) (c) (0.19)

(d) (0.26) (e) (0.31) (f) (0.87)

Figure S26. Low-lying isomers of doped boron clusters SeB15−. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB15− at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 



(a) (0.00) (b) (0.43) (c) (0.65)

(d) (0.72) (e) (0.74)

Figure S27. Low-lying isomers of doped boron clusters SeB16. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB16 at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 

(a) (0.00) (b) (0.17) (c) (0.52)

(d) (0.54) (e) (0.60)

Figure S28. Low-lying isomers of doped boron clusters SeB16−. Values in parentheses are the relative energies (eV) 

of the five low-energy isomers for SeB16− at the PBE0/6-311+G* level. The upper row is top view and the bottom 

row is side view. 



SeB3     SeB3−   SeB4 SeB4− 

SeB5     SeB5−   SeB6 SeB6− 

SeB7     SeB7−   SeB8 SeB8− 

SeB9     SeB9− (side)     SeB9− (top) SeB10    SeB10− 

SeB11    SeB11−    SeB12 SeB12− 

SeB13     SeB13−     SeB14 SeB14− 



SeB15     SeB15−    SeB16 SeB16− 

Figure S29. Electron localization function (ELF) with the isovalue set to 0.60. 

SeB3     SeB3−   SeB4 SeB4− 

SeB5     SeB5−   SeB6 SeB6− 

SeB7     SeB7−   SeB8 SeB8− 

SeB9     SeB9− (side)     SeB9− (top) SeB10    SeB10− 



SeB11    SeB11−    SeB12 SeB12− 

SeB13     SeB13−     SeB14 SeB14− 

SeB15     SeB15−     SeB16 SeB16− 

Figure S30. Electron localization function (ELF) with the isovalue set to 0.70. 

SeB3     SeB3−   SeB4 SeB4− 

SeB5     SeB5−   SeB6 SeB6− 

SeB7     SeB7−   SeB8 SeB8− 



SeB9     SeB9− (side)     SeB9− (top) SeB10    SeB10− 

SeB11   SeB11−    SeB12 SeB12− 

SeB13     SeB13−     SeB14 SeB14− 

SeB15     SeB15−    SeB16 SeB16− 

Figure S31. Electron localization function (ELF) with the isovalue set to 0.80. 



SeB3     SeB4−   SeB5 SeB6− 

SeB7     SeB8−   SeB9 SeB10− 

SeB11     SeB12−    SeB13 SeB14− 

SeB15    SeB16−  

Figure S32. Spin density with the isovalue set to 0.002. Green represents a positive value 
(alpha electrons), and blue represents a negative value (beta electrons). 
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