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Ligand ✓h �h 3 cos
2
✓h � 1 sin

2
✓he

±2i�h 35 cos
4
✓h � 30 cos

2
✓h + 3 sin

2
✓h(7 cos

2
✓h � 1)e

±2i�h sin
4
✓he

±4i�h

1 ⇡/2 0 -1 1 3 1 1

2 ⇡/2 ⇡/2 -1 -1 3 -1 1

3 ⇡/2 ⇡ -1 1 3 1 1

4 ⇡/2 3⇡/2 -1 -1 3 -1 1

Sum -4 0 12 0 4

Table 1.1: Contribution to the �
q
k coe�cients arising from the trigonometric functions contained in the spherical

harmonics (second raw) evaluated on the di↵erent ligands of the planar D4h geometry. The sum over all the ligands
is given in the last raw. Normalization constants of the Yk,q(✓h,�h) functions and numerical prefactors present in
Eq. (1.43) are not considered for clarity.

HD4h |2, 2i |2, 1i |2, 0i |2, �1i |2, �2i

h2, 2| Dq � Dt + 2Ds 0 0 0 5Dq

h2, 1| 0 �4Dq + 4Dt � Ds 0 0 0

h2, 0| 0 0 6Dq � 6Dt � 2Ds 0 0

h2, 1| 0 0 0 �4Dq + 4Dt � Ds 0

h2, �2| 5Dq 0 0 0 Dq � Dt + 2Ds

Table 1.2: Matrix elements of the crystal-field Hamiltonian hl
0
,m

0
|HD4h

|l,mi for an arrangement of ligands consistent
with the D4h point group in 3D, namely with point charges disposed on an elongated/compressed octahedron.


