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TRANSITION-METAL (d-BLOCK) OXIDES . Sl e
Band theory applicable to outer s and p electrons h I:As‘
éu o} g
Hamiltonian for d" o i g F

H=Hg+ (Ve +Ac)+H{ALs+Apc+Hzy)
Procedure:

First, construct crystal-field wave functions;
these contain covalent mixing with O-2s and 2p.

Second, consider intermetal interactions on an
array of equivalent metal atoms. The nearest-
neighbor interaction parameters b-e(‘¥;,¥;) utilize
the crystal-field ¥'s. Properties depend upon
relative magnitudes of
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ATOMIC d WAVEFUNCTIONS

(L,f = -ih3f/op = mhf)

fg~ [(22-x2) + (22-y2))/r2 = 3cos26-1; m=0
fy1~ 2(zx *iyz)fr? = sin26 exp(i¢) m=%1
fog ~{(x2 - y2) T ixy}/r2 = sin20 exp(£i2¢); m=12

OCTAHEDRAL-SITE WAVEFUNCTIONS
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g MAXIMA ON CARTESIAN AXES ATOM POINT L

. chaner  MiEe
¥e= Ne (fe- hsds - Loba)
W= N(fi-Azdy)
Where ¢ are symmetrized O-2s, 2p
A=bca/AE are covalent-mixing parameters.

1 ]
10Dg =Ac=Am +5 (Ag2-12) (EmM-Ep) + E'MZAE (Ar<Ag)
0
Uerp=U' + { Ac where U’ reduced by covalence
Bex { Acx reduced by covalence

DISTINGUISHING d" CONFIGURATIONS

Atomic U Localized d" Itinerant d
Large < 3d >

Medium < 4d >
Small < 5d >

Note: bec larger for lighter 3d clements with lower velence.

h¢ac larger for heavier 3d c¢lements with higher velence.
Ueer = U' for dl, d2 d4 and low-spin d%, d7 configurations.
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The cubic-perovekiie structure,
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B-CATION SPIN IF ¢ ELECTRONS LOCALIDED
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WEIGHT (Wt.%)
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