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ABSTRACT An effect of the spin-orbit coupling interaction of ligand orbitals on the ground
state for octahedral [Ti(II[)AgB;), [V (III)AzB;], [Fe(III)AgB;] and [Ni(II) A3B;] type complexes.
has been investigated in this work, applying the degenerate perturbaton theory.

The wave functions are not affected but the energy level splitting for the ground state of these
complexes by the spin-orbit coupling interaction of ligand orbitals. The extent of effect on the
energy level splitting for the ground state is decreased in order Ti(III) >V (III} >Fe(Ill).
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Table1. The spin-orbit coupling matrix for octabedral (Ti(IIT)AsBs) type complexes.
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state of the octahedral [Ti(IlI)AsB;] type complexes.
The numbers in bracket indicate the degeneracy of the
energy Jevel concerned.

: When the spin-orbit coupling of ligands is
included, - w - :when the spin-orbit coupling of
ligands is neglected, — + — : free ion.
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Table2. The eigenvalues of the spin-orbit coupling matrix for the ground state of octahedral [Ti(II1I)A3B;]

type complexes (unit=cm™).

When the spin-orbit coupling of | When the spin-orbit coupling of
Complex C ligands is neglected ligands is included
& & £ &
Free Ti(Ill)ion -77.00 154. 00
[Ti(lIl) OsCls]¥ 0. 8086 —63.58 131.16 —-70.77 141.55
(Ti(II)0:05]V 1 —67. 21 134.42 ~73.99 147.98
[Ti (1) FsF5]18 1 —69. 35 138.69 —78.36 156.73

C= Electronegativity of Cl atom

h = —
where Electronegativity of O atom °

The "spin-otbit coupling constants for Ti(IIl) ion and ligand atoms

are {y=154cm™, {o(0)=93.2cm™, Z5,(Cl) =81.28cm™! and {3, (F) =104. 32 cm™,
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Table3. The spin-orbit coupling matrix for octahedral [V (III)A3Bs] Type comples.
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Tabie4. The eigenvalues of the spin-orbit coupling matrix for the ground state of octahedral [V (UT)AsBsT
type cornplexes (unit=cm"1),

When the spin-orbit coupling of When the spin-orbit coupling of
Complexe C ligands is neglected ligands is inctuded
£ & & & & &

[V (IIT)0485]' 0. 7647 —89.79 80.79 179.57 —94.35 94.35 188. 70
[V IDOaN;]10 0.7985 —89.17 89.17 178.34 —93.42 93. 42 186. 84
LV (LI (NyN3J? 1 —86.30 86. 30 172.60 —89.51 89.51 179.02
[V(I)00:]2 1 —~84. 66 84.66 169.32 —90.72 90.72 181. 45
(VI SgS) % 1} -86.43 86.43 172.86 —90.89 0. 89 181.79
Free V(iI)ion —108.50 108. 50 217.00

.. _Electronegativity of S {or N)

where

Electronegativity of O

ligand atoms are {3=217, {2,(0)=93.2 {3,(S)=67.19 and {o(N) =48.45 cm™!

. The spin-orbit coupling constants for V(III) ion and hgand

Table5. The spin-orbit coupling matrix for the ground state of octahedral [Fe(III)A¢Bs] type compexes.
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) wE
A o Nec:, ot 1:20.’.
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42‘
A Nac.
(CP+C%>
N¥(1-C3)
3
@3l L N’Cu
(c.+c’c,)
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Table6. The eigenvalues of the spin-orbit coupling matrix for the ground state of octahedral [Fe(IT) AsB;]

type complexes.

When the spin-orbit coupling of

When the spin-orbit coupling of

Compex C ligands is neglected ligands is included
€1 £ £ &
Free Fe(Ill)ion —460. 00 230. 00
[Fe(II1)O3S51% 0.6971 —388.15 194.08 —397.00 198. 50
[Fe(II)Os0,]% 1 —351.86 175. 00 —363.75 181.87

where C= Electronegativty of S atom

Electronegativity of O atom

atoms are {aa=460, {2,(0)=932 and {3,(S) =67. 19cm™!

. The spin-orbit coupling constants for Fe(III) ion and ligand
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Ni(II) #%%9] 7S spin-orbit coupling of 2] &
first order multiplet splitting £ doj =] g&-
< & T A
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Fig. 2. Splitting of the energy levels of the ground
state of the octahedral [V (ITI)A3B;) type complexes.
The numbers in bracket indicate the degeneracy of
.the energy level concerned. .
: When the spin-orbit coupling of ligands is
‘included, - - -: When the spin-orbit coupling of
‘ligands is neglected, —-— : free fon.

Fig. 3. Splitting of the energy levels of the ground

-state of the octahedral [Fe(llF)A3By] type complexes,

The numbers in bracket indicate the degeneracy of the
energy level concerned.

: When the spin-orbit coupling of ligands is
included, - -~ -: when the spin-orbit coupling of
Jligards is neglected, —--—: free ion,
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