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In the simplest case one can calculate excited state energies 

as energy differences of single-reference calculations.

ΔE(ex) = E(excited state) – E(ground state). 

This can be done:

 For states of different symmetry (A’, A”, etc.)

 For states of different multiplicity (singlet, triplet)

 Possibly for states that occupy orbitals of different symmetry
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Penalty function method

Gradient:

i = x,y,z

where s is the scale functions
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Gradient projection method
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Minimization gradients:
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Singlet vs triplet

spin states

3d orbitals of Ni(II)

The Ni (II) electronic spin 

state in square-planar 

configuration:

dxz

dyz

dz2

dxy

dx2 – dy2

dxz, dyz, 

dxy

The Ni(II) spin state in octahedral 

configuration:

dz2, dx2 – dy2

Ni(II) → 3d8
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Thank you for your attention!!!


