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I. PROJECTED DENSITY OF STATES
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FIG. 1. Projected local density of states for the Cr7¢ (¢ = 0, £1, £2) cluster for the PBE and PBE0 exchange-correlation
functionals. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts. Accompanying each plot is a label of the cluster charge, with the net multiplicity given
in square brackets.
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FIG. 2. Projected local density of states for the Cuz® (¢ = 0, £1, £2) cluster for the PBE and PBEQ exchange-correlation
functionals. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts. Accompanying each plot is a label of the cluster charge, with the net multiplicity given
in square brackets.
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FIG. 3. Projected local density of states for the Pd;¢ (¢ = 0, £1, £2) cluster for the PBE and PBE0 exchange-correlation
functionals. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts. Accompanying each plot is a label of the cluster charge, with the net multiplicity given

in square brackets.
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FIG. 4. Projected local density of states for the Hg7® (¢ = 0, £1, £2) cluster for the PBE and PBE( exchange-correlation
functionals. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts. Accompanying each plot is a label of the cluster charge, with the net multiplicity given

in square brackets.
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FIG. 5. Projected local density of states for the V;¢ (¢ = 0, £1, +2) cluster for the PBE and PBEOQ exchange-correlation
functionals. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts. Accompanying each plot is a label of the cluster charge, with the net multiplicity given
in square brackets.
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FIG. 6. Projected local density of states for the Mn;® (¢ = 0, £1, +2) cluster for the PBE and PBEO exchange-correlation
functionals. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts. Accompanying each plot is a label of the cluster charge, with the net multiplicity given
in square brackets.
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FIG. 7. Projected local density of states for the Fe;¢ (¢ = 0, £1, £2) cluster for the PBE and PBE0 exchange-correlation
functionals. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts. Accompanying each plot is a label of the cluster charge, with the net multiplicity given
in square brackets.
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FIG. 8. Projected local density of states for the Niz® (¢ = 0, £1, +2) cluster for the PBE and PBE( exchange-correlation
functionals. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts. Accompanying each plot is a label of the cluster charge, with the net multiplicity given
in square brackets.
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FIG. 9. Projected local density of states for the Cr;?~ cluster with a multiplicity of 7 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 10. Projected local density of states for the Cuz?~ cluster with a multiplicity of 2 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.

FIG. 11. Projected local density of states for the Pd;%~ cluster with a multiplicity of 5 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 12. Projected local density of states for the Hgz?~ cluster with a multiplicity of 1 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.

FIG. 13. Projected local density of states for the Mn7?~ cluster with a multiplicity of 10 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.

FIG. 14. Projected local density of states for the Fe;?~ cluster with a multiplicity of 23 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 15. Projected local density of states for the Niz?~ cluster with a multiplicity of 7 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 16. Projected local density of states for the V7>~ cluster with a multiplicity of 2 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 17. Projected local density of states for the Cr;~ cluster with a multiplicity of 6 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 18. Projected local density of states for the Cu;~ cluster with a multiplicity of 1 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.

FIG. 19. Projected local density of states for the Pd7;™ cluster with a multiplicity of 6 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 20. Projected local density of states for the Hg;™ cluster with a multiplicity of 2 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.

FIG. 21. Projected local density of states for the Mn; ™ cluster with a multiplicity of 11 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 22. Projected local density of states for the Fe;™ cluster with a multiplicity of 22 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 23. Projected local density of states for the Niz~ cluster with a multiplicity of 8 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.

FIG. 24. Projected local density of states for the V7~ cluster with a multiplicity of 1 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 25. Projected local density of states for the Cr7 cluster with a multiplicity of 7 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.

- s

Py

p- = d.r:
d - d:‘:

FIG. 26. Projected local density of states for the Cuz cluster with a multiplicity of 2 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.

FIG. 27. Projected local density of states for the Pd; cluster with a multiplicity of 3 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 28. Projected local density of states for the Hg; cluster with a multiplicity of 1 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.

FIG. 29. Projected local density of states for the Mn; cluster with a multiplicity of 6 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.

FIG. 30. Projected local density of states for the Fe; cluster with a multiplicity of 23 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 31. Projected local density of states for the Ni; cluster with a multiplicity of 7 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.

FIG. 32. Projected local density of states for the V7 cluster with a multiplicity of 2 for the PBE exchange-correlation functional.
The positive values present the projection values for the spin up Kohn-Sham states and the negative values present the projection
values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the Fermi energy
given in electron Volts.
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FIG. 33. Projected local density of states for the Crz™ cluster with a multiplicity of 6 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 34. Projected local density of states for the Cu;t cluster with a multiplicity of 1 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 35. Projected local density of states for the Pd;* cluster with a multiplicity of 4 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 36. Projected local density of states for the Hgz ' cluster with a multiplicity of 2 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 37. Projected local density of states for the Mn; cluster with a multiplicity of 5 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 38. Projected local density of states for the Fe; cluster with a multiplicity of 24 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.



19

= = 7. = 4.
y2r dary - dzz
=Py d,. = d; -

FIG. 39. Projected local density of states for the Ni;t cluster with a multiplicity of 8 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.

FIG. 40. Projected local density of states for the V71 cluster with a multiplicity of 1 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 41. Projected local density of states for the Cr,?" cluster with a multiplicity of 5 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.

FIG. 42. Projected local density of states for the Cuz?t cluster with a multiplicity of 2 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 43. Projected local density of states for the Pd;** cluster with a multiplicity of 5 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 44. Projected local density of states for the Hgz?" cluster with a multiplicity of 1 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.

FIG. 45. Projected local density of states for the Mn7?" cluster with a multiplicity of 20 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.

FIG. 46. Projected local density of states for the Fe;>" cluster with a multiplicity of 23 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 47. Projected local density of states for the Niz?t cluster with a multiplicity of 9 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.

FIG. 48. Projected local density of states for the V;? cluster with a multiplicity of 2 for the PBE exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.

FIG. 49. Projected local density of states for the Cr;>~ cluster with a multiplicity of 7 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 50. Projected local density of states for the Cu;?~ cluster with a multiplicity of 2 for the PBE0O exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.

FIG. 51. Projected local density of states for the Pd;?~ cluster with a multiplicity of 5 for the PBE0 exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 52. Projected local density of states for the Hg;?~ cluster with a multiplicity of 1 for the PBE0O exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 53. Projected local density of states for the Mn7?~ cluster with a multiplicity of 34 for the PBE0 exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.

FIG. 54. Projected local density of states for the Fe;2~ cluster with a multiplicity of 27 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 55. Projected local density of states for the Niz?>~ cluster with a multiplicity of 7 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 56. Projected local density of states for the V72~ cluster with a multiplicity of 14 for the PBE0O exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 57. Projected local density of states for the Cr7;~ cluster with a multiplicity of 6 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 58. Projected local density of states for the Cu;~ cluster with a multiplicity of 1 for the PBE(O exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.

FIG. 59. Projected local density of states for the Pd;~ cluster with a multiplicity of 6 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 60. Projected local density of states for the Hgy~ cluster with a multiplicity of 2 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 61. Projected local density of states for the Mn; ™ cluster with a multiplicity of 35 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.

FIG. 62. Projected local density of states for the Fe;™ cluster with a multiplicity of 26 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 63. Projected local density of states for the Ni;~ cluster with a multiplicity of 8 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.

FIG. 64. Projected local density of states for the V7~ cluster with a multiplicity of 3 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 65. Projected local density of states for the Cr; cluster with a multiplicity of 7 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.

FIG. 66. Projected local density of states for the Cuy cluster with a multiplicity of 2 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 67. Projected local density of states for the Pd; cluster with a multiplicity of 3 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 68. Projected local density of states for the Hg; cluster with a multiplicity of 1 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 69. Projected local density of states for the Mn7 cluster with a multiplicity of 36 for the PBE(O exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.

FIG. 70. Projected local density of states for the Fe; cluster with a multiplicity of 23 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 71. Projected local density of states for the Nir cluster with a multiplicity of 9 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 72. Projected local density of states for the V7 cluster with a multiplicity of 6 for the PBE(Q exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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FIG. 73. Projected local density of states for the Cryt cluster with a multiplicity of 6 for the PBEQ exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 74. Projected local density of states for the Cu;* cluster with a multiplicity of 1 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.

FIG. 75. Projected local density of states for the Pd;™ cluster with a multiplicity of 4 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.



34

ofF----
w

-3

FIG. 76. Projected local density of states for the Hgz;™ cluster with a multiplicity of 2 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 77. Projected local density of states for the Mn;" cluster with a multiplicity of 7 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 78. Projected local density of states for the Fe;t cluster with a multiplicity of 24 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 79. Projected local density of states for the Ni; cluster with a multiplicity of 8 for the PBE0Q exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 80. Projected local density of states for the V7 cluster with a multiplicity of 5 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 81. Projected local density of states for the Cry?* cluster with a multiplicity of 5 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 82. Projected local density of states for the Cu;?" cluster with a multiplicity of 2 for the PBE0 exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 83. Projected local density of states for the Pd;?" cluster with a multiplicity of 5 for the PBE0O exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 84. Projected local density of states for the Hg;?" cluster with a multiplicity of 3 for the PBE0O exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 85. Projected local density of states for the Mn7?" cluster with a multiplicity of 8 for the PBE0 exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.

FIG. 86. Projected local density of states for the Fe;?t cluster with a multiplicity of 25 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the
Fermi energy given in electron Volts.
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FIG. 87. Projected local density of states for the Niz>" cluster with a multiplicity of 9 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.

FIG. 88. Projected local density of states for the V72T cluster with a multiplicity of 12 for the PBEO exchange-correlation
functional. The positive values present the projection values for the spin up Kohn-Sham states and the negative values present
the projection values for the spin down Kohn-Sham states. The x axis for this plot is the energy of the states relative to the

Fermi energy given in electron Volts.
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IV. ADIABATIC IONISATION POTENTIAL



m@g Cr-pbe
@@ Mn-pbe

B Mn-pbel
o0o V-pbe0l

@@@ V-pbe
@8@ Cr-pbe0

12

Cluster Charge

FIG. 89. Adiabatic ionisation potential for the A7¢ (A = Cr, Mn, V; C =0, £1, +2) clusters.
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FIG. 90. Adiabatic ionisation potential for the Az¢ (A = Fe, Cu, Ni; C = 0, &1, +2) clusters.
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FIG. 91. Adiabatic ionisation potential for the Az¢ (A = Hg, Pd; C = 0, &1, +2) clusters.
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V. ASSIGNED SUPERATOMIC OCCUPANCIES
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TABLE I. Assigned superatomic population for the Cr7¢ (¢ = 0, 1, £2) clusters for the PBE and PBEO calculations. These
assignments are based off analysis of the PDOS weighting factors, PLDOS and direct visualisation of the Kohn-Sham states.

Cr_T¢
PBE PBEO
—2  [1521P51D'[182 1PS 1D?
-1 157 1P° 15% 1P
0 182 1pP5 12 1P5
+1 157 1P? 15% 1P?
+2  [15871P3 152 1P3

TABLE II. Assigned superatomic population for the Cuz® (¢ = 0, £1, +2) clusters for the PBE and PBEQ calculations. These
assignments are based off analysis of the PDOS weighting factors, PLDOS and direct visualisation of the Kohn-Sham states.

Cu7¢
PBFE PBE(
-2 152 1P% 1D1[152 1PS 1D1T
-1 157 1P° 157 1PS
0 152 1P° 152 1P°
+1 157 1pP? 157 1P*?
+2 152 1P3 152 1P3

TABLE IV. Assigned superatomic population for the Hgz¢ (¢ = 0, 1, £2) clusters for the PBE and PBEO calculations. These
assignments are based off analysis of the PDOS weighting factors, PLDOS and direct visualisation of the Kohn-Sham states.

Hg.7¢

PBE PBEO

-2 152 1P°% 1D% 2582 [18% 1P° 1D° 252
-1 152 1P% 1D% 25T (152 1P% 1 D6 25T
0 157 1P% 1D° 157 1P% 1D°

+1 152 1P% 1D* 152 1P% 1D*

+2 152 1P* 1D* 1P?

TABLE III. Assigned superatomic population for the Pd7¢ (¢ = 0, £1, £2) clusters for the PBE and PBEQ calculations. These
assignments are based off analysis of the PDOS weighting factors, PLDOS and direct visualisation of the Kohn-Sham states.

Pd_7¢

PBE |PBE0
-2 [1821P%2[152 1P2
-1 152 1P?[15% 1P?
0 152 152

+1 157 157

+2 152 152
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TABLE V. Assigned superatomic population for the Mn7¢ (¢ = 0, &1, £2) clusters for the PBE and PBEO calculations. These
assignments are based off analysis of the PDOS weighting factors, PLDOS and direct visualisation of the Kohn-Sham states.

Mn_7¢

PBE PBE0O
-2 152 1P% 1D%[15% 1P% 1D* 252 22
-1 182 1P% 1D3[18% 1P% 1D* 25% 2P!

0 152 1P% 1D* 152 1P% 1D* 252
+1 152 1P% 1D3|15% 1P% 1D° 25
+2 182 1P5 182 1P 1D3 281

TABLE VI. Assigned superatomic population for the Fez¢ (¢ = 0, £1, £2) clusters for the PBE and PBEQ calculations. These
assignments are based off analysis of the PDOS weighting factors, PLDOS and direct visualisation of the Kohn-Sham states.

Fe 7°

PBE |PBE0

—2 [1871PS[12 1PS 1DZ 25T
—1 [18%21P%[18% 1P%1DT 28T
0 157 1P%|15% 1P°

+1 152 1P%{18% 1PS

+2 157 1P5[18% 1P°

TABLE VII. Assigned superatomic population for the Niz¢ (¢ = 0, £1, £2) clusters for the PBE and PBEO calculations. These
assignments are based off analysis of the PDOS weighting factors, PLDOS and direct visualisation of the Kohn-Sham states.

Ni 7¢

PBE |PBE0

—2 [15%1PS|18% 1P®
—1 [1821P5|1%2 1PS
0 157 1P*[15% 1P°
+1 [1521P2[15% 1P*
+2 152 1P%2[15% 1P3

TABLE VIII. Assigned superatomic population for the V7¢ (¢ = 0, &1, £2) clusters for the PBE and PBEO calculations. These
assignments are based off analysis of the PDOS weighting factors, PLDOS and direct visualisation of the Kohn-Sham states.

Ve

PBE PBEO

—2 1582282 1P5|152 1P% 1DT
—1 [15%282 1P*|15% 1P°

0 152 28%1P% |18% 1P

+1 [158%28%1P* [15% 1P*

+2 [1522821P% [18%2 1P3




