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Table S1-S4. Electronic supplementary material

Table S1. 

Ionic charges, bond lengths and angles in MgO clusters within the 

B3LYP approximation for three different basis sets. The results are grouped in rhombic, hexagonal and octagonal ring based stacks. Two interlayer distances are given in case of three-layer stacks. The shorter distance corresponds to an O atom in the terminal ring.
__________________________________________________________________________________________
STO-3G basis set

__________________________________________________________________________________________

inter-layer
(MgO)n

structure

Ionic charge
Bond lengthsa (Å) 
spacing (Å)
((MgOMg)

__________________________________________________________________________________________

 MgO

monomer
(0.47

a=1.662b                                                     

(MgO)2

rhombic ring
(0.39

a=1.90




(=73(
(MgO)4

2-ring stack
±0.60

a=1.88


1.88

(=82.1

(MgO)6

3-ring stack
0.57<q<0.63
a=c=1.87

1.83/1.89
(=(=81°





-0.63<q<0.60
b=1.97




(=85°

(MgO)3

hexagonal ring
(0.55

a=1.78




(=93(
(MgO)6

2-ring stack
(0.60

a=b=1.83

1.89

(=(=106(
(MgO)9

3-ring stack
0.58<q<0.62
a=c=1.83

1.85/1.91
(=(=102(                                                                           

-0.64<q<-0.58
b=1.91




(=118(
(MgO)4

octagonal ring
(0.54

a=1.77




(=99(
(MgO)8

2-ring stack
(0.60

a=b=1.81

1.89

(=(=121(
(MgO)12

3-ring stack
0.59<q<0.62
a=c=1.82

1.85/1.92
(=(=111(
-0.65<q<-0.58
b=1.90




(=138( 

__________________________________________________________________________________________
6-311G basis set

__________________________________________________________________________________________

MgO

monomer
(0.73

a=1.777 

(MgO)2

rhombic
ring
(0.66

a=1.97




(=81(
(MgO)4

2-ring stack
±0.85

a=b=1.98

1.98

(=(=86°

(MgO)6

3-ring stack
0.97<q<1.13
a=c=1.97

1.98/1.93
(=(=85°





-1.14<q<-1.04
b=2.17




(=89°

(MgO)3

hexagonal ring
(1.05

a=1.84




(=109(
(MgO)6

2-ring stack
(1.10

a=b=1.92

2.01

(=(=115( 

(MgO)9

3-ring stack
0.94<q<1.24
a=c=1.92

1.96/2.01
(=(=114(                      

 



-1.21<q<-1.09
b=2.06




(=119(                                                    

(MgO)4

octagonal ring
(1.10

a=1.82




(=125(
(MgO)8

2-ring stack
(1.13

a=b=1.90

2.03

(=(=131(                                                     

(MgO)12

3-ring stack
0.90<q<1.20
a=c=1.90

1.97/2.03
(=(=131(
 



-1.20<q<-1.10
b=2.02




(=134(
Table S1 continues.                                                                                                                                

__________________________________________________________________________________________
6-311G(d) basis set

__________________________________________________________________________________________

MgO

monomer
(0.62

a=1.756b
 

(exp. 1.749 Å [12])

(MgO)2

rhombic ring
(0.52

a=1.96




(=80.0(
(MgO)4

2-ring stack
±0.86

a=1.97


1.97

(=85°

(MgO)6

3-ring stack
0.87<q<0.91
a=c=1.96

1.97/1.93
(=(=84°





-0.94<q<-0.85
b=2.16




(=87°

(MgO)3

hexagonal ring
(0.83

a=1.84




(=105(
(MgO)6

2-ring stack
(0.90

a=b=1.92

2.01

(=(=115(
(MgO)9

3-ring stack
0.89<q<0.98
a=c=1.92

1.96/2.01
(=(=112(               

 



-1.00<q<-0.87
b=2.06




(=117(                                                                                                                  

(MgO)4

octagonal ring
(0.83

a=1.83




(=119(
(MgO)8

2-ring stack
(0.90

a=b=1.90

2.03

(=(=128( 

(MgO)12

3-ring stack          0.94<q<1.00
a=c=1.90

1.97/2.02
(=(=130(
-1.07<q<-0.91
b=2.04

Table S2. 

Computed B3LYP total energies and binding energies in (MgO)n clusters for three basis sets. The results are grouped in 1-4 ring stacks for each of the rhombic hexagonal and octagonal ring structures. Only 1-3 layer stacks are considered for the STO-3G basis set.

STO-3G basis set

__________________________________________________________________________________________

(MgO)n

structure

Total energy (Hartree)

Binding energy (eV)

___________________________________________________________________________                                                                    

 MgO


monomer

​​-271.585547


2.35
(MgO)2


rhombic ring

-543.46603


6.36

(MgO)4


2-ring stack

-1087.35886


9.27

(MgO)6


3-ring stack

-1631.23302


10.15

(MgO)3


hexagonal ring

-815.354136


7.77

(MgO)6


2-ring stack

-1631.21475


10.07

(MgO)9


3-ring stack

-2447.07077


10.82

(MgO)4


octagonal ring

-1087.18979


8.12

(MgO)8


2-ring stack

-2174.98595


10.18

(MgO)12


3-ring stack

-3262.79761


10.90
__________________________________________________________________________________________

6-311G basis set

__________________________________________________________________________________________

MgO


monomer

-275.24108


1.73                              

(MgO)2


rhombic
 ring

-550.68422


4.48                               

(MgO)4


2-ring stack

-1101.64797


6.35

(MgO)6


3-ring stack

-1652.61528


7.03

(MgO)8


4-ring stack

-2203.57932


7.31

(MgO)3


hexagonal ring

-826.161978


5.71                               

(MgO)6 


2-ring stack

-1652.62865


7.09                                                               

(MgO)9


3-ring stack

-2479.10977


7.59

(MgO)12


4-ring stack

-3305.58667


7.81

(MgO)4


octagonal  ring

-1101.61086


6.13                               

(MgO)8


2-ring stack

-2203.57575


7.33                               

(MgO)12


3-ring stack

-3305.55939


7.78 

(MgO)16


4-ring stack

-4407.53980


7.99
Table S2 continues.

__________________________________________________________________________________________

6-311G(d) basis set

__________________________________________________________________________________________

MgO


monomer

-275.25310

         2.03 (exp. 3.56 eV [12])

(MgO)2


rhombic ring

-550.72047


4.95

(MgO)4


2-ring stack

-1101.70391


6.73

(MgO)6


3-ring stack

-1652.68627


7.32

(MgO)8


4-ring stack

-2203.66319


7.60

(MgO)3


hexagonal ring

-826.21097


6.12

(MgO)6


2-ring stack

-1652.6969


7.37

(MgO)9


3-ring stack

-2479.19943


7.83

(MgO)12


4-ring stack

-3305.69680


8.06

(MgO)4


octagonal ring

-1101.67017


6.50

(MgO)8


2-ring stack

-2203.66151


7.59

(MgO)12


3-ring stack

-3305.66584


7.99

(MgO)16


4-ring stack

-4407.67473


8.19
Table S3. 

Ionic charges, bond lengths and angles in CaO clusters within the B3LYP approximation for four different basis sets. The results are arranged in groups comprising rhombic, hexagonal and octagonal ring based stacks. Two interlayer distances are given in case of three-layer stacks. The shorter distance corresponds to an O atom in the terminal ring.

STO-3G basis set

__________________________________________________________________________________________










Inter-layer

(CaO)n

structure

Ionic charge
Bond lengthsa (Å) 
spacing (Å)
((CaOCa)

__________________________________________________________________________________________                        

 CaO

monomer
(0.23

a=2.00




 

(CaO)2

rhombic ring
(0.22

a=2.34




(=83( 

(CaO)4

2-ring stack
±0.33

a=b=2.34

2.34

(=90(
(CaO)6

3-ring stack
0.30<q<0.34
a=c=2.33

2.34/2.31
(=(=91°





-0.34<q<-0.32
b=2.37




(=96°

(CaO)3

hexagonal ring
(0.26

a=2.31




(=97(
(CaO)6 

2-ring stack
(0.32

a=b=2.29

2.32

(=(=111(
(CaO)9 

3-ring stack
0.32<q<0.35
a=c=2.30

2.31/2.34
(=(=111( 

-.0.37<q<-0.31
b=2.33




(=126(
(CaO)4

octagonal ring
(0.26

a=2.29




(=101(
(CaO)8

2-ring stack
(0.32

a=b=2.28

2.32

(=(=121(
(CaO)12

3-ring stack         0.31<q<0.36
a=c=2.30

2.32/2.34
(=(=116( 
-.38<q<-.30
b=2.33




(=149( 

_________________________________________________________________________________________________________________

6-311G basis set

__________________________________________________________________________________________

CaO

monomer
(0.90

a=2.04






(CaO)2

rhombic
ring
(0.81

a=2.13




(=94(
(CaO)4

2-ring stack
±0.95

a=b=2.22

2.22

(=92(
(CaO)6

3-ring stack
1.12<q<1.36
a=c=2.16

2.23/2.22
(=(=92°





-1.32<q<-1.26
c=2.34




(=93°
(CaO)3

hexagonal ring
(1.29

a=2.09




(=125(
(CaO)6

2-ring stack
(1.30

a=b=2.17

2.21

(=(=122(                  

(CaO)9

3-ring stack
1.02<q<1.46
a=c=2.18

2.26/2.26
(=(=123(                 

-1.36<q<-1.28
b=2.32




(=123(         

(CaO)4

octagonal ring
(1.31

a=2.08




(=141(
(CaO)8

2-ring stack
(1.32

a=b=2.17

2.28

(=(=138(                                                                                                                   

(CaO)12

3-ring stack
1.12<q<1.54
a=c=2.17

2.29/2.27
(=(=140(                      

-1.35<q<-1.28
b=2.30




(=137(
Table S3 continues.
__________________________________________________________________________________________                                                                                                                                             

6-311G(d) basis set

__________________________________________________________________________________________

CaO

monomer
(0.73

a=1.826

(CaO)2

rhombic ring
(0.90

a=2.03




(=93(
(CaO)4

2-ring stack
±0.95

a=b=2.18

2.18

(=92(
(CaO)6

3-ring stack
0.93<q<1.00
a=c=2.16

2.23/2.22
(=(=92°





-1.01<q<-0.95
b=2.34




(=93°
(CaO)3

hexagonal ring
(0.94

a=2.04




(=123(
(CaO)6

2-ring stack
(0.97

a=b=2.16

2.21

(=(=122(
(CaO)9

3-ring stack
0.84<q<1.07
a=c=2.15

2.26/2.25
(=(=123(( 

-1.04<q<-0.96
b=2.31




(=122(
(CaO)4

octagonal ring
(0.96

a=2.05




(=139(
(CaO)8

2-ring stack
(0.99

a=b=2.16

2.21

(=(=137(                                                                                                                 

(CaO)12

3-ring stack
0.77<q<1.13
a=c=2.16

2.25/2.26
(=(=139(
-1.05<q<-0.99
b=2.31




(=136(
__________________________________________________________________________________________                                                                                                                                             

                                                          6-311G(2d) basis set

__________________________________________________________________________________________

CaO

monomer
(0.77

a=1.803


(exp. 1.82 Å [12])

(CaO)2

rhombic ring
(0.92

a=2.03




(=93(
(CaO)4

2-ring stack
±0.97

a=b=2.17

2.17

(=92(


(CaO)6

3-ring stack
0.97<q<1.00
a=c=2.15

2.23/2.22
(=(=93°





-1.00<q<-0.97
b=2.34




(=93°
(CaO)3

hexagonal ring
(0.95

a=2.04




(=123(
(CaO)6

2-ring stack
(0.99

a=b=2.16

2.20

(=(=122(
(CaO)9

3-ring stack
0.96<q<1.03
a=c=2.15

2.25/2.25
(=(=123(( 

-1.03<q<-0.99
b=2.31




(=122(
(CaO)4

octagonal ring
(0.95

a=2.05




(=140(
(CaO)8

2-ring stack
(0.99

a=b=2.17

2.21

(=(=137(                                                                                                                 

(CaO)12

3-ring stack
0.94<q<1.04
a=c=2.16

2.25/2.26
(=(=139(
-1.04<q<-0.99
b=2.31




(=136(
Table S4. 

Computed B3LYP total energies and binding energies in (CaO)n clusters for four basis sets. The results are grouped in results for 1-3 ring stacks for each of the rhombic hexagonal and octagonal ring structures.

STO-3G basis set

__________________________________________________________________________________________                                

 (CaO)n

structure


Total energy (Hartree)
    Binding energy (eV)

__________________________________________________________________________________________                                                                
 CaO

monomer

-744.732030


-0.75

(CaO)2

rhombic
ring

-1489.65478


2.10

(CaO)4

2-ring stack   

-2979.65411


4.19

(CaO)4

3-ring stack   

-4469.66055


4.95

(CaO)3

hexagonal ring

-2234.58447


2.76

(CaO)6

2-ring stack

-4469.61990


4.81

(CaO)9

3-ring stack

-6704.63893


5.44                         

(CaO)4

octagonal ring

-2979.49309


3.08

(CaO)8

2-ring stack

-5959.53740


4.96

(CaO)12

3-ring stack

-8939.55044


5.51

__________________________________________________________________________________________                                

6-311G basis set

__________________________________________________________________________________________                                

CaO

monomer

-752.722700


1.69

(CaO)2

rhombic ring

-1505.64680


4.40

(CaO)4

2-ring stack

-3011.58939


6.42

(CaO)6

3-ring stack

-4517.51958


7.06

(CaO)3

hexagonal ring

-2258.58330


5.46

(CaO)6

2- ring stack

-4517.51747


7.05

(CaO)9

3-ring-stack

-6776.44019


7.55

(CaO)4

octagonal ring

-3011.49033


5.77

(CaO)8

2-ring stack

-6023.40430


7.21

(CaO)12

3-ring stack

-9035.30709


7.67  

Table S4 continues

__________________________________________________________________________________________                                

6-311G(d) basis set

__________________________________________________________________________________________                                

CaO

monomer

-752.799507


3.75 

(CaO)2

rhombic ring

-1505.79640


6.44

(CaO)4

2-ring stack

-3011.83206


7.52

(CaO)6

3-ring stack

-4517.83816


8.45

(CaO)3

hexagonal ring

-2258.76105


7.04

(CaO)6

2-ring stack

-4517.82706


8.42    

(CaO)9

3-ring stack

-6776.85874


8.78    

(CaO)4

octagonal ring

-3011.69865


7.16

(CaO)8

2-ring stack

-6023.78614


8.48

(CaO)12

3-ring stack

-9035.83147


8.83

__________________________________________________________________________________________                                





6-311G(2d) basis set

__________________________________________________________________________________________                                

CaO

monomer

-752.81876


4.28     (exp. 4.76 eV [12])       

(CaO)2

rhombic ring

-1505.82485


6.82

(CaO)4

2-ring stack

-3011.86621


7.75

(CaO)6

3-ring stack

-4517.88195


8.67

(CaO)3

hexagonal ring

-2258.80184


7.41

(CaO)6

2-ring stack

-4517.87406


8.64    

(CaO)9

3-ring stack

-6776.91901


8.96    

(CaO)4

octagonal ring

-3011.75285


7.55

(CaO)8

2-ring stack

-6023.84931


8.70

(CaO)12

3-ring stack

-9035.91172


9.01
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