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Chap 12



S is the total of the magnetic spin quantum numbers	 	 

L is the total of the orbital angular momentum quantum numbers


for N


for Fe 

S and L Section 10.1.2
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Electronic Spectra Section 10.1.3
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σu* (5p)

πg* (5p)

πu (5p)

σg (5p)

I2 transition



Crystal Field Theory


Electrostatic approach where d orbital splitting is explained using an ionic model


Ligand Field Theory


MO approach that describes bonding in terms of ligand HOMO/LUMO interactions with 
metal orbitals


Bonding Models Section 10.1.4
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Crystal Field Theory Section 10.2.1
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Oh Point Group Review

Oh E 8 C3 6 C2 6 C4 3 C2 
(C42)

i 6 S4 8 S6 3 σh 6 σd

A1g 1 1 1 1 1 1 1 1 1 1 x2 + y2 + z2 

A2g 1 1 -1 -1 1 1 -1 1 1 -1

Eg 2 -1 0 0 2 2 0 -1 2 0  (2z2 – x2 – y2, 
x2 – y2)

T1g 3 0 -1 1 -1 3 1 0 -1 -1 (Rx, Ry, Rz) 

T2g 3 0 1 -1 -1 3 -1 0 -1 1 (xy, yz, xz)

A1u 1 1 1 1 1 -1 -1 -1 -1 -1

A2u 1 1 -1 -1 1 -1 1 -1 -1 1

Eu 2 -1 0 0 2 -2 0 1 -2 0

T1u 3 0 -1 1 -1 -3 -1 0 1 1 (x, y, x)

T2u 3 0 1 -1 -1 -3 1 0 1 -1
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Crystal Field Theory Section 10.2.1
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0.4 ΔO



Crystal Field Stabilization Energy compares the energy of the electrons in a spherical field to the energy 
of the electrons in an octahedral field





CFSE = EOctahedral - Espherical	 


	 	 Espherical = 0 + pairing energy	 	 Eoctahedral = (# e– x -0.4ΔO) + (# e– x 0.6ΔO) 

Crystal Field Theory Section 10.2.1
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