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ELECTRONIC SUPPLEMENTARY INFORMATION 

 
Table S1. BE of impurity atoms in symmetric positions on a Ni4 cluster. Structures in bold 
are reported in the text, while the other structures do not correspond to local minima. For 
notation of the structures see Fig. S1. 
 
 
Complex BE (kJ/mol) 

 H O C 

(µ4-X)Ni4/Td 76 198 516 

(?-X)Ni4/C3v 207 320 363 

(µ4-X)Ni4/C3v 98 324 593 

(µ3-X)Ni4/C3v 250 430 629 

(µ4-X)Ni4/C2v  - 359 640 

(µ-X)Ni4/C2v 286 455 - 

(µ4-X)Ni4/D4h 161 267 610 

(µ4-X)Ni4/C4v 161 279 610 

(µ4-X)Ni4/C2v-pl - 383 628 

 
 



 
 
Figure S1 
Initial structures for search of the location of the impurity atoms on the clusters. 
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Figure S2 
Density of states (DOS) for bare Ni4/C2v 
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Figure S3 

Density of states (DOS) for (µ-H)Ni4/C2v(5). 



-22-20-18-16 -10 -9 -8 -7 -6 -5 -4 -3 -2
-20

-15

-10

-5

0

5

10

15
HOMO

 All
 sp O
 sp Ni
 d Ni

D
O

S

Energy (eV)

O/Ni
4
, N=4

-22-20-18-16 -10 -9 -8 -7 -6 -5 -4 -3 -2
-20

-15

-10

-5

0

5

10

15

 All
 O
 Ni

b

 Ni
a

D
O

S

Energy (eV)

HOMOO/Ni
4
, Ns=4

 

 

Figure S4 

Density of states (DOS) for (µ-O)Ni4/C2v. 
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Figure S5 
Density of states (DOS) for (µ4-C)Ni4/C2v. 


