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In the Figures 1-6 below are represented the putative ground state and first two low -energy isomers of Ni, 0 ° n=3-8;m=
1-9) clusters.

In the Figure 7 are shown the electronegativity, (IP,+EA,)/2, and the fundamental gap, IP,-EA,, of the NisO,, neutral clusters
form=1-7.

In the Tables 1-12 below we have collected the numerical values for several structural and electronic properties of neutral and
charged Ni, O$’0 (n=3-8; m = 1-9) clusters within the putative ground state and first two low -energy isomers.
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Fig. 1 Putative ground state and first two low-energy isomers of [Ni3O,,]T with m = 1-6. The notation is 3.m-Label, with Label in roman
letters in decreasing order of stability for each (3,m).
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Fig. 2 Putative ground state and first two low-energy isomers of [NizO,,]T with m = 1-7. The notation is 4.m-Label, with Label in roman
letters in decreasing order of stability for each (4,m).
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Fig. 3 Putative ground state and first two low-energy isomers of [Ni5sO,,]™ with m = 1-8. The notation is 5.m-Label, with Label in roman
letters in decreasing order of stability for each (5,m).
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Fig. 4 Putative ground state and first two low-energy isomers of [NigO;,]™ with m = 1-9. The notation is 6.m-Label, with Label in roman
letters in decreasing order of stability for each (6,m).
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Fig. 5 Putative ground state and first two low-energy isomers of [Ni7O,,]™ with m = 1-10. The notation is 7.m-Label, with Label in roman
letters in decreasing order of stability for each (7,m).
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Fig. 6 Putative ground state and first two low-energy isomers of [NigO,,,]1T with m = 1-10. The notation is 8.m-Label, with Label in roman
letters in decreasing order of stability for each (8,m).
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Fig. 7 Electronegativity, (IP,+EA,)/2, and fundamental gap, IP,-EA,, of NisO,, neutral clusters.
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Table 1 Several properties of low-energy isomers of neutral Ni3O,, clusters with m = 1-6: Sym = molecular symmetry; Ej,(n,m) = binding
energy per atom in eV; I, = ionization potential in eV; E, = electron affinity in eV; 4t = magnetic moment in Bohr magnetons (tg); D(Ni-Ni)=
average distance between first neighbour nickel atoms in A; D(Ni-O) = average distance between first neighbour nickel-oxygen atoms in A

~Signature neutral
nm-isomer | Sym Ey(nm) 1, E, p D(Ni-Ni) D(Ni-O)
3.1-1 Cs, 2.69 6.56 0.72 4 2.38 1.94
3.1.101 Cs 2.66 7.01 1.10 4 2.34 1.84
3.1.11I Cyy 2.49 746 159 4 2.29 1.70
3.2-1 Cy, 3.01 6.99 1.20 2 2.50 1.97
3.2-11 C, 3.11 7.15 1.47 4 243 1.92
3.2-1II Cs 3.16 754 213 4 2.46 1.82
33 Dy, 364 850 247 2 244 1:80
3.3-11 Coop 3.27 757 259 2 - 1.74
3.3-11T C, 3.33 798 256 4 2.55 1.85
3.4-1 Cy 3.52 8.66 295 4 2.52 1.81
3.4-11 Cs, 3.56 890 294 2 2.54 1.89
3.4-111 C 3.30 832 447 2 2.60 1.89
351 Dy, 342 898 323 4 253 1.94
3.5-11 C 3.36 945 417 6 2.67 1.88
3.6-1 C, 343 874 349 4 2.83 1.87
3.6-11 Cy 3.44 9.69 449 4 3.23 1.76

Table 2 Several properties of low-energy isomers of [Ni3O,,]* cationic and anionic clusters with m = 1-6: Sym = molecular symmetry;
Ej,(n,m) = binding energy per atom in eV; u = magnetic moment in Bohr magnetons (tp); D(Ni-Ni)= average distance between first
neighbour nickel atoms in A; D(Ni-O) = average distance between first neighbour nickel-oxygen atoms in A

Signature cation/anion

n.m-isomer | Sym Ey(n,m) U D(Ni-Ni)  D(Ni-O)
31T C3,/C; 298284 3 2447242 1.89/1.92
3.1.11 C3,/Cy 2831290 3 2.57/2.32  1.78/1.88
3.1.01I Cy/Cy,  2.55/2.85 5/3  2.34/228  1.74/1.72
3.2-1 D3,/Cy, 3.24/331 5 2.58/2.57  1.96/1.99
3.2-11 Cy 3.22/338 5 2.62/242  1.91/1.95
3.2-II1 Cy,/Cs  3.20/356 5 2.89/2.46  1.81/1.85
3.31 D3y, 3.51/4.03 1/3  3.12/2.51 1.79/1.82
3.3-1I ooy 3.29/3.68 3/5 -/- 1.75/1.76
3.3-II1 s 3.28/3.73 1/5  2.73/2.17  1.85/1.89
3.4-1 Cy 3.38/3.92 5 2.70/2.51  1.81/1.83
3.4-11 Cs/Cs, 3.35395 5 2.79/2.51 1.89/1.94
3.4-II1 /- 3.22/-  5/- 2.74/ - 1.90/ -
3.5-1 D 3.27/3.81 5/3  2.60/2.48  1.92/1.96
3.5-11 C17CS 3.14/3.86 7 2.72/2.62  1.88/1.90
3.6-1 Cs 3.32/3.80 5/3  2.92/2.74  1.87/1.87
3.6-11 C,/C| 3.22/3.93 7/5 3.35/3.29  1.77/1.77
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Table 3 Several properties of low-energy isomers of neutral NigO,, clusters with m = 1-7: Sym = molecular symmetry; Ej,(n,m) = binding
energy per atom in eV; I, = ionization potential in eV; E, = electron affinity in eV; u = magnetic moment in Bohr magnetons (tg); D(Ni-Ni)=
average distance between first neighbour nickel atoms in A; D(Ni-O) = average distance between first neighbour nickel-oxygen atoms in A

~Signature neutral
n.m-isomer | Sym Ej,(n,m) 1, E, u D(i-Ni) D(Ni-O)
4.1-1 Cs, 2.73 6.30 090 4 2.38 1.97
4.1-11 Cyy 2.76 6.55 1.06 4 241 1.83
4.1-1I1 Cy, 2.62 6.89 1.72 6 2.34 1.82
4.2-1 Cs 3.18 7.12 1.72 6 2.50 1.90
4.2-11 Cy 3.17 736 244 4 2.49 1.81
4.2-111 Cy, 3.19 755 233 6 2.48 1.82
4.3-1 C; 347 713 252 0 2.50 1.83
4.3-11 Cs, 3.42 6.81 1.85 2 2.60 1.94
4.3-11T Cs 3.52 752 241 4 2.48 1.85
4.4-1 Cy, 3.80 8.09 353 2 2.68 1.79
4.4-11 Ty 3.74 7.73 1.61 0 2.71 1.98
4.4-111 Cs, 3.75 8.00 254 8 2.71 1.87
4.5-1 Cy, 3.69 7.89 330 2 2.76 1.81
4.5-11 Cyy 3.75 844 3.09 4 2.81 1.89
4.5-111 Cy, 3.66 7.64 356 4 2.55 1.82
4.6-1 C, 3.72 872 361 2 2.92 1.83
4.6-11 Dy, 3.62 8.11 377 6 2.48 1.96
4.6-111 Cy 3.66 8.89 362 6 2.66 1.91
4.7-1 Cs, 3.59 9.09 4.17 4 2.63 1.89
4.7-11 Cy 3.57 949 416 6 2.61 1.92

Table 4 Several properties of low-energy isomers of [NizO,,]* cationic and anionic clusters with m = 1-7: Sym = molecular symmetry;
Ep,(n,m) = binding energy per atom in eV; i = magnetic moment in Bohr magnetons (up); D(Ni-Ni)= average distance between first
neighbour nickel atoms in A; D(Ni-O) = average distance between first neighbour nickel-oxygen atoms in A

Signature cation/anion

n.m-isomer [ Sym Ep(n,m) U D(Ni-Ni)  D(Ni-O)
4.1-1 Cy 3.01/2.88  5/3 2.52/2.39  1.91/1.97
4.1-11 Cy,/Cy 2991295 5 247/236  1.82/1.85
4.1-111 Cyy 2781294 5 2.36/2.38  1.81/1.82
4.2-1 Cq 3.28/345 5 2.58/2.48  1.86/1.90
4.2-11 Cy/ - 3.23/- 7/- 2.64/ - 1.83/ -
4.2-111 Cy,/Cy  3.22/3.56 /5 2.69/2.39  1.82/1.85
4.3-1 Cs/Csz,  3.55/3.81 17/5 2.74/2.46  1.90/1.85
4.3-11 Cs, 3.55/3.67 /5 2.77/2.58  1.95/1.98
4.3-111 s 3.55/3.85 7/5 2751246  1.85/1.87
4.4-1 Ci/Dyy, 3.67/4.15 5/7 3.23/246  1.78/1.82
4.4-11 Ty 3.66/3.85 1/7 2.78/2.69  1.96/2.00
4.4-10 C3,/Cy  3.61/397 977 2.76/2.56  1.86/1.90
4.5-1 o 3.67/405 1/3 3.08/2.68  1.78/1.84
4.5-11 Cyy/Cy  3.67/4.08  3/7 2.84/2.81 1.89/1.87
4.5-111 Cy,/Cy  3.67/404 5 3.08/2.64 1.79/1.84
4.6-1 Cs, /Ty 3.65/407 3/11  3.11/275  1.84/1.87
4.6-11 Con/Dyy, 3.58/398 5 2791245  1.91/1.99
4.6-111 s 3.54/4.01  7/5 2.71/2.64  1.90/1.92
4.7-1 3 3.46/3.96 9/3 2.81/2.55  1.89/1.89
4.7-11 Cp /Cy  3.41/394 17/5 2.70/2.55  1.92/1.92
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Table 5 Several properties of low-energy isomers of neutral Ni5sO,, clusters with m = 1-8: Sym = molecular symmetry; Ej,(n,m) = binding
energy per atom in e€V; I, = ionization potential in eV; E, = electron affinity in eV; 4 = magnetic moment in Bohr magnetons (tg); D(Ni-Ni)=
average distance between first neighbour nickel atoms in A; D(Ni-O) = average distance between first neighbour nickel-oxygen atoms in A

“Signature neutral
n.m-isomer | Sym Ej(n,m) 1, E, u D(Ni-Ni) D(Ni-O)
S.1-1 Coy 2.12 3.79 1.48 6 2.44 1.86
5.1-1 Cs 2.81 653 153 4 241 1.81
5.1-1II Cyy 2.68 606 095 4 242 1.98
5.2-1 Cs 3.20 6.68 198 4 2.55 1.93
5.2-10 Cs 3.19 6.77 201 6 2.52 1.89
5.2-1I1 Cyy 3.18 690 185 6 2.50 1.82
5.3-1 Cs 348 699 182 4 2.57 1.92
5.3-11 Cy 3.46 7.10 241 6 2.62 1.85
5.3-11I Cs 3.49 640 246 6 2.50 1.89
5.4-1 Cyy 3.75 779 287 8 2.56 1.87
5.4-11 Cy 3.68 735 255 8 2.65 1.92
5.4-111 Cs 3.61 7.99 283 4 2.59 1.81
5.5-1 Cyy 3.80 7.85 356 2 3.08 1.75
5.5-11 Cyy 3.74 752 257 2 2.81 1.95
5.5-1I1 C 3.73 7.61 254 2 2.80 1.93
5.5-1V Cyy 3.72 744 289 2 2.61 1.81
5.6-1 Cyy 3.86 833 354 8 2.79 1.79
5.6-11 Cs,, 3.80 803 315 8 2.78 1.91
5.6-111 D3, 3.78 7.85 267 6 2.66 1.97
5.7-1 Cyy 3.80 740 379 6 2.98 1.80
5.7-11 s 3.83 855 352 0 2.13 1.85
5.7-111 " 3.82 854 355 4 2.83 1.86
5.8-1 Cs 3.77 8.81 406 6 2.98 1.81
5.8-1I Cy 3.73 8.63 387 8 2.90 1.91
5.8-111 Cy 3.67 893 402 6 2.72 1.94

Table 6 Several properties of low-energy isomers of [NisO,,]* cationic and anionic clusters with m = 1-8: Sym = molecular symmetry;
Ep,(n,m) = binding energy per atom in eV; i = magnetic moment in Bohr magnetons (up); D(Ni-Ni)= average distance between first
neighbour nickel atoms in A; D(Ni-O) = average distance between first neighbour nickel-oxygen atoms in A

Signature cation/anion
n.m-isomer | Sym Ey(n,m) U D(Ni-Ni)  D(Ni-O)
S.1-1 Cs/Cyy,  3.057295 5 2.51/2.44 1.89/1.88
5.1-11 Cs 3.01/3.04 5 2.45/2.41 1.81/1.85
5.1-1IT Cay 2.96/2.83 5/3 2.44/2.43  1.99/1.98
5.2-1 Cy/ - 3.35/ - 7/- 2.63/ - 1.93/ -
5.2-11 5 3.33/3.46 7/5 2.65/2.44 1.87/1.92
5.2-111 Cyy 3.30/343 5 2.51/2.49  1.80/1.83
5.3-1 5 3.57/3.69 17 2.71/2.58  1.92/1.95
5.3-1I Cs 3.53/3774 5 2.69/2.53  1.83/1.87
5.3-1II s 3.53/3.78 7 2.61/2.51 1.87/1.91
5.4-1 Cy/Coy,  3.74/4.05 977 2.69/2.53  1.86/1.88
5.4-11 s 3.72/3.95  9/7 2.81/2.56  1.91/1.95
5.4-111 C; 3.58/391 5/3 2.65/230  1.81/1.84
5.5-1 Cs/Ds;,  3.78/4.14 1 3.17/2.88  1.75/1.77
5.5-I1 2 3.77/3.99  3/9 2.84/2.71 1.93/1.96
5.5-1I0 C1/Cs  3.76/3.99  5/9 2.90/2.71 1.92/1.96
5.5- IV 1 3.75/3.99 11/7  2.90/2.63  1.94/1.92
5.6-1 D3y, 3.81/4.09 5/7 2.86/2.80  1.86/1.81
5.6-11 Cy 3.78/4.08 7 2.93/277  1.90/1.92
5.6-1IT 1D2Y 3.77/4.01 17/5 2.73/2.66  1.96/1.98
5.7-1 C2/C2V 3.83/4.11 5 3.00/2.92  1.80/1.85
5.7-11 Cs 3.76/4.10 3 2.73/2.61 1.85/1.87
5.7-1I1 Ci/Cs  3.75/4.10 5 2.86/2.76  1.86/1.88
5.8-1 Cs 3.69/4.07 7/5 3.06/2.88  1.82/1.84
5.8-11 Cy 3.66/4.01  9/7 2.83/2.86  1.91/1.91
5.8-1I1 Co/Cy  3.58/3.97 9/9 2.79/2.75  1.94/1.96
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Table 7 Several properties of low-energy isomers of neutral NigO,, clusters with m = 1-9: Sym = molecular symmetry; Ej,(n,m) = binding
energy per atom in eV; I, = ionization potential in eV; E, = electron affinity in eV; {1 = magnetic moment in Bohr magnetons (ttg); D(Ni-Ni)=
average distance between first neighbour nickel atoms in A; D(Ni-O) = average distance between first neighbour nickel-oxygen atoms in A

~Signature neutral
n.m-isomer | Sym Ej(n,m) 1, E, u D®Ni-Ni) D(Ni-O)
6.1-1 Cs 2.88 6.33 1.39 6 2.45 1.95
6.1-11 Cs, 2.87 6.33 1.68 6 2.46 1.92
6.1-11T Cyy 2.86 6.60 185 6 243 1.84
6.2-1 Cy, 3.25 6.78 183 8 2.51 1.92
6.2-11 D34 3.18 6.64 1.72 4 2.48 1.90
6.2-111 Cyy 3.21 698 203 6 2.52 1.92
6.3-1 Cs, 3.56 7.15 315 8 2.52 1.92
6.3-11 C, 3.44 6.83 205 6 2.53 1.93
6.3-111 Cy, 3.44 736 234 8 2.54 1.83
6.4-1 T 3.80 745 237 8 2.56 1.92
6.4-11 Cy 3.64 7.11 395 4 2.38 1.89
6.4-111 Dy, 3.63 707 235 6 2.62 1.92
6.5-1 C 3.80 740 390 10 2.83 1.88
6.5-11 Cy 3.78 724 274 10 1.73 1.92
6.5-111 Cs, 3.81 7.61 259 4 2.59 1.92
6.61 Dy, 387 721 289 2 258 193
6.6-11 Cs 3.86 7.19 292 2 2.79 1.92
6.6-111 Cy 3.82 7.80 390 2 3.09 1.75
6.7-1 Cs, 3.92 799 352 4 2.59 1.94
6.7-11 C 3.90 826 331 4 2.61 1.93
6.7-111 Cs 3.83 8.38 3.60 10 2.77 1.88
6.8-1 Oy, 3.98 8.84 391 4 2.59 1.94
6.8-11 Dy, 3.82 876 425 6 2.64 1.83
6.9-1 Cyy 3.88 9.01 435 8 2.68 1.95

Table 8 Several properties of low-energy isomers of [NigO,,]* cationic and anionic clusters with m = 1-9: Sym = molecular symmetry;
Ej,(n,m) = binding energy per atom in eV; u = magnetic moment in Bohr magnetons (t); D(Ni-Ni)= average distance between first
neighbour nickel atoms in A; D(Ni-O) = average distance between first neighbour nickel-oxygen atoms in A

Signature cation/anion

n.m-isomer | Sym Ey(n,m) U D(Ni-Ni)  D(Ni-O)
6.1-1 C; 3.07/3.05 7/5 2527245 1.92/1.97
6.1-11 Cy,/C3, 3.07/3.10 7 2.65/243  1.91/1.94
6.1-111 2 3.02/3.06 7 2.45/2.42  1.82/1.86
6.2-1 o 3.36/346 7 2.51/2.49  1.90/1.93
6.2-11 C,/Cy 3.32/3.38 7/5 2.51/245  1.89/1.92
6.2-11T Cyy, 3.30/3.45 577 247245  1.83/1.84
6.3-1 Cs/Cs,  3.62/3.78  9/7 2.69/2.51 1.90/1.92
6.3-11 C 3.54/3.65 7 2.67/2.52  1.91/1.95
6.3-111 Cyy 3.48/3.69 7 2.56/2.52  1.80/1.83
6.4-1 Ty 3.83/4.02  5/7 2.59/2.54  1.89/1.92
6.4-11 Cy/- 3.70/ - 9/- 2.71/ - 1.89/ -
6.4-111 Dy, /Dy, 3.70/3.86  7/5 2.71/2.55  1.89/1.93
6.5-1 C17D3h 3.83/4.14 11/9  2.53/251  1.88/1.87
6.5-11 C 3.82/4.02 11/9  2.81/2.65 1.92/1.94
6.5-111 C3,/C;  3.82/4.03 5/7 2.68/2.58  1.92/2.01
6.6-1 s/C3, 3917410 1/7 3.03/2.72  1.94/1.95
6.6-11 Ci/Dy,  391/4.10 3/11  2.77/2.60 1.91/2.01
6.6-111 en/C1  3.81/4.07 1/11  3.33/292  1.75/1.79
6.7-1 3y 3.90/4.18 7/3 2.67/2.58  1.94/1.94
6.7-11 s 3.86/4.15 5 2.67/2.67  1.92/1.94
6.7-111 C,/Cy 3.78/4.10 11/9  2.83/2.74  1.87/1.89
6.8-1 Oy, 3.90/4.25 5/3 2.62/2.58  1.94/1.95
6.8-11 Dy, 3.74/4.11  7/9 275275  1.83/1.84
6.9-1 Cay 3.79/4.16 _ 9/7 2.76/2.66 _ 1.95/1.95
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Table 9 Several properties of low-energy isomers of neutral Ni;O,, clusters with m = 1-10: Sym = molecular symmetry; Ej,(n,m) = binding
energy per atom in eV; I, = ionization potential in eV; E, = electron affinity in eV; it = magnetic moment in Bohr magnetons (tg); D(Ni-Ni)=
average distance between first neighbour nickel atoms in A; D(Ni-O) = average distance between first neighbour nickel-oxygen atoms in A

~Signature neutral

nm-isomer | Sym Ey(nm) 1, E, u D(Ni-Ni) D(Ni-O)
7.1-1 Cs 2.96 6.31 1.66 8 2.47 1.92
7.1-11 Cs 2.93 6.12 181 8 2.48 1.92
7.1-111 Cy 2.91 6.11 1.68 8 2.45 1.94
7.2-1 Cs 3.29 6.77 199 8 2.49 1.92
7.2-11 C, 3.25 6.56 198 8 245 1.93
7.2-111 Cy 3.21 6.56 1.84 6 2.48 1.91
7.3-1 Cs, 3.58 795 213 8 2.50 1.92
7.3-11 Cs, 3.57 6.77 1.88 8 2.52 1.92
7.3-111 C; 341 6.61 3.00 8 2.56 1.94
7.4-1 Cy 3.71 7.13 244 8 2.54 1.91
7.4-11 Cs 3.71 721 261 8 2.54 1.89
7.4-111 Cs, 3.58 6.53 253 4 2.53 1.93
7.5-1 Cs 3.87 752  3.06 10 2.54 1.90
7.5-11 Cs 3.72 6.86 2.60 8 2.66 1.80
7.5-111 Cy, 3.74 730 3.84 10 2.66 1.93
7.6-1 Cs, 3.89 743 340 12 2.65 1.88
7.6-11 Cs, 3.86 723 299 12 2.66 1.94
7.6-111 Cy 3.86 750 344 10 2.54 1.90
7.7-1 Cs, 3.93 755 299 2 2.82 1.88
7.7-11 Cs 3.89 7.60 300 6 2.72 1.94
7.7-111 Cs, 3.86 784 334 4 2.53 1.95
7.8-1 Cs 3.96 781 332 6 2.82 1.84
7.8-11 Cs 3.95 794 324 4 2.83 1.88
7.8-111 Cs 3.94 798 353 2 2.85 1.88
7.9-1 Cs 3.98 824 365 4 2.88 1.90
7.9-11 Cs, 3.96 826 3.63 4 2.85 1.90
7.10-1 Cs, 4.01 843 387 6 291 1.91

Table 10 Several properties of low-energy isomers of [Ni;O,,]* cationic and anionic clusters with n = 1-10: Sym = molecular symmetry;
Ep,(n,m) = binding energy per atom in eV; i = magnetic moment in Bohr magnetons (up); D(Ni-Ni)= average distance between first
neighbour nickel atoms in A; D(Ni-O) = average distance between first neighbour nickel-oxygen atoms in A

~Signature cation/anion
n.m-isomer | Sym Ep,(n,m) u D(Ni-Ni) D(Ni-O)
7.1-1 Cy 3.14/3.15 7 2.50/2.44 1.90/1.93
7.1-11 C,/C; 3.13/3.14 7 2.49/2.47 1.91/1.95
7.1-111 C;/Csy  3.11/3.10 7 2.58/2.45 1.90/1.93
7.2-1 C/Cy  3.40/3.50  9/7 2.52/2.47 1.91/1.92
7.2-11 C, 3.38/3.45 7 2.51/2.48 1.91/1.95
7.2-111 " 3.34/340  7/5 2.52/2.47 1.90/1.93
7.3-1 C,/Cs, 3.65/3.78  9/7 2.59/2.49 1.90/1.93
7.3-11 C,/Cs,  3.57/3.65 9/7 2.66/2.52 1.90/1.93
7.3-111 Cy 3.52/3.70  9/7 2.62/2.69 1.93/1.94
7.4-1 s 3.76/3.92  9/7 2.61/2.53 1.90/1.93
7.4-11 C/Cy  3.75/393  9/7 2.67/2.55 1.88/1.90
7.4-111 3y 3.69/3.80 11/9 2.79/2.54 1.94/1.97
7.5-1 C,/Cy,  3.89/4.12  11/9 2.62/2.53 1.88/1.91
7.5-11 " 3.79/3.93  9/7 2.73/2.66 1.92/1.94
7.5-111 C,/Cy, 3.77/4.05 11/9 2.74/2.68 1.92/1.97
7.6-1 Cs,/Cy  3.91/4.14  5/11 2.79/2.63 1.84/1.89
7.6-11 Ci/Cs, 3.90/4.08 13/11 2.85/2.60 1.94/1.97
7.6-111 Cy/Cy  3.87/4.11 11/9 2.79/2.86 1.89/1.92
7.7-1 Csy 3.94/4.14 1/5 2.84/2.78 1.88/1.92
7.7-11 Cs 3.91/4.10 11/7 2.79/2.68 1.93/1.95
7.7-111 Cs, 3.85/4.09 11/3 2.57/2.52 1.92/1.95
7.8-1 Cs 3.95/4.17 75 2.85/2.58 1.93/1.93
7.8-11 Ci/Cs  3.94/4.16  5/9 2.89/2.82 1.88/1.91
7.8-111 C/Cy  3.93/4.17 3.05/2.80 1.87/1.89
7.9-1 Cs 3.95/4.20  3/5 2.92/2.82 1.89/1.91
7.9-11 Cs, 3.93/4.18 11/5 2.95/2.82 1.91/1.91
7.10-1 Cs, 3.97/4.23 5 2.91/2.88 1.90/1.92
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Table 11 Several properties of low-energy isomers of neutral NigO,, clusters with m = 1-10: Sym = molecular symmetry; Ej,(n,m) = binding
energy per atom in eV; I, = ionization potential in eV; E, = electron affinity in eV; y = magnetic moment in Bohr magnetons (tg); D(Ni-Ni)=
average distance between first neighbour nickel atoms in A; D(Ni-O) = average distance between first neighbour nickel-oxygen atoms in A

~Signature neutral
n.m-isomer | Sym Ej(n,m) I, E, u DE®Ni-Ni) D(Ni-O)
8.1-1 Cs 3.03 6.32 176 8 2.45 1.92
8.1-11 C 3.00 630 1.70 8 2.51 1.93
8.1-11T Cs 2.99 635 188 8 2.53 1.90
8.2-1 Cyy 3.35 6.69 1.94 8 2.46 1.92
8.2-11 Cy 3.27 6.56 191 8 2.56 1.91
8.2-111 Cs 3.24 6.81 238 10 2.54 1.82
8.3-1 C 3.50 6.57 223 8 2.54 1.91
8.3-11 Cy 3.47 6.66 228 10 2.50 1.90
8.3-1II Cs 348 6.83 238 8 2.56 1.89
8.4-1 Cy, 3.67 715 262 10 2.53 1.91
8.4-11 S 3.64 6.88 232 8 2.58 1.90
8.4-111 C21 3.64 7.06 269 10 2.51 1.90
8.5-1 Cyy 3.84 733 261 10 2.53 1.94
8.5-11 Cy 3.73 598 286 10 2.62 1.90
8.5-111 Cyy 3.70 7.09 278 12 2.60 2.09
8.6-1 Cyy 3.87 941 283 12 2.56 1.98
8.6-11 C 3.88 8.18 311 4 2.65 1.91
8.6-111 Cyy 3.72 739 292 4 2.52 1.94
8.7-1 C 3.94 733 326 10 2.70 1.91
8.7-11 Cs 3.92 727 296 12 2.77 1.93
8.7-111 Cy 3.92 746 293 8 2.80 1.94
8.8-1 C 3.97 740 320 4 2.71 1.83
8.8-11 Cs 3.96 730 340 8 2.75 1.92
8.9-1 Cy 3.97 7.06 372 8 2.78 1.92
8.9-11 C 4.00 7.82 335 8 2.93 1.93
8.9-111 Cy 3.97 739 366 12 2.78 1.94
8.10-1 Cy 4.02 792 399 2 2.80 1.85
8.10-11 C 4.00 807 393 4 2.60 1.91

Table 12 Several properties of low-energy isomers of [NigO,,]* cationic and anionic clusters with m = 1-10: Sym = molecular symmetry;
Ej(n,m) = binding energy per atom in eV; i = magnetic moment in Bohr magnetons (tp); D(Ni-Ni)= average distance between first
neighbour nickel atoms in A; D(Ni-O) = average distance between first neighbour nickel-oxygen atoms in A

~Signature cation/anion
n.m-isomer | Sym Ep,(n,m) u D(Ni-Ni) D(Ni-O)
8.1-1 Cy 3.18/3.21 9/7 2.48/2.46 1.91/1.93
8.1-11 Cy 3.15/3.17 9/7 2.54/2.51 1.92/1.94
8.1-1I1 Cs 3.15/3.19 9 2.52/2.53 1.90/1.94
8.2-1 Cy, 3.45/3.53 9/7 2.52/2.46 1.91/1.92
8.2-11 Cs 3.39/3.45 9/7 2.59/2.55 1.91/1.92
8.2-1I1 C, 3.33/3.46 9 2.57/2.51 1.82/1.84
8.3-1 C,/Cy 3.60/3.69  9/7 2.45/2.39 1.91/1.93
8.3-11 s 3.56/3.66 11/9 2.55/2.55 1.90/1.92
8.3-1I1 s 3.56/3.69  9/7 2.56/2.52 1.88/1.89
8.4-1 Ci/Cy, 3.72/3.88 11/9 2.61/2.51 1.90/1.92
8.4-11 1/84 3.70/3.82  9/7 2.63/2.57 1.89/1.91
8.4-111 C,/Cy 3.69/3.85 11/9 2.62/2.60 1.89/1.91
8.5-1 Cy, 3.87/4.03 11/9 2.55/2.50 1.93/1.96
8.5-11 C 3.87/3.94 11/9 2.65/2.63 1.88/1.92
8.5-111 Cy, 3.75/391 13/11 2.63/2.64 1.96/1.98
8.6-1 Cyy 3.90/4.06 11 2.65/2.55 1.96/1.97
8.6-11 C,,/C1  3.85/4.10 7 2.68/2.80 1.90/1.89
8.6-111 2 3.75/3.92 5/3 2.57/2.51 1.93/1.95
8.7-1 1 3.96/4.14 9 2.80/2.69 1.91/1.92
8.7-11 Ci/Cy  3.95/4.10 9/11 2.7412.67 1.92/1.95
8.7-111 1 3.93/4.10 11/9 2.87/2.74 1.90/1.97
8.8-1 1 3.99/4.16 7 2.7512.73 1.91/1.93
8.8-11 C,/Cyq, 3.98/4.15 5/7 2.76/2.78 1.92/1.93
8.9-1 C 4.00/4.18 7 2.80/2.66 1.86/1.93
8.9-11 C 3.99/420  9/7 2.75/12.89 1.93/1.94
8.9-111 C,/Cy 3.98/4.18 11/7 2.81/2.77 1.87/1.87
8.10-1 C, 4.01/4.24  9/7 2.81/2.78 1.91/1.92
8.10-11 Cy 3.98/4.21 9/7 2.65/2.54 1.93/1.93
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