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The absorptiqn spectra of transition group complexes in solution,
in molten salts; in glasses and erystalline solids are frequently
determined by the composition of inorganic chromophores MXN (ef.
"Inorganic complexes“, Academic Press, London 1963) consisting of
the N nearest neighbour atoms X of the ligands surrounding the
central atom M. Thus, the octahedral chromophore Cr(III)06 occurs in
ruby, tourmaline, emerald, Cr(H 0)6 39 Cr(OCUWH ) )6 5 Cr oxalate3‘%
in borate, silicate and phosphate glasses, etc. In all cases, the
narrow absorption lines are caused by transitions from the ground~
state having the total spin quantum number 8 = 3/2 to other states
having § = 1/2 and belonging to the same M.Q. (molecular orbital)
configuration and hence having nearly the same electronic density in
our three-dimensional space. On the other hand; the broad absorp-
tion bonds are causeqd by transition to other M.O. configurations,
modifying the most favourable internuclear distances and consequently

co=-exciting many vibrational quanta, which are not normally resolved
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at room temperature. If the number of elsciron jn the partly fil-
led shelllis difféfent in the excited M.0C. configuration, we talk
sbout electron transfer bonds. The electron usually comes from a
£i1led M.0. mainly localized un the figand atoms, and the wavs-
humber is the smaller, the more. oxidizing M and the more reducing
X.

It is worth:amphasizing thay tﬁa'oﬁiﬂation state of M, indicat
ed by Romdn nundrals 44 defified on the basis of ‘the number of
electrons in the partly filied shell of the preponderant M.0.
configuration of the groundstate, e ¢ive in Mn(II) and three in
Mn(IV). It is mot argued that the fricblenal charge 1s as high

a5 in the corresponding gaseous icns En and Mo though it must
be remembered thgt.thq {nterelectronic repulsion parameters derived
from the absérption spectra observed indicate, in most cases, fragc
tional charges in the intervel 1 1o aﬁ.(Progress Inofrg. Chem. 4
(1962) 73) rather larger then -t.he mgher 1imit ‘1 suggested by Pau-
ling's electronentrality principle.

_ Actuaily*ﬁhé;trﬁagi%ién grnﬂﬁ-céhplexes-are good examples, as
i1s the oxygen molecule s 6£‘the_téndeney'ef partly filled shells or
sets of necessarily (Qr‘kroﬁpathnoretieal reasons) degenerate
orbitals to have groundstates having the maximum vaiue for 8. The

onergy differences ceii. then hc ehaructorlzed by a spin-palring

energy parameter Dy énd the total expression for the interelectronic
repulsion containg & contribution - pS(8+1). Since D is known
from 1soelectron1é series of gaseous ioms to be inversely

propdrtional-te the average ra@ins.of the partly filled shell and



225
to be a linear (not s proportional) funetion of the ionic charge,
it is argued that the decrease of D always found in compounds
relative to the gasecus ions ran be aserited teo anp exXpansion of
the radial function (due to decreased effective charge?correspond
ing to an intermediate situation betweern the neutral atom and a
positive ionic charge as large as the oxidation state) and g
delocalization, forming M.C. This phenomenon is called the
nephelauretic effect from the Greek word for cloud=-expanding. The
conditions for a pronounced nephelauxetic effect are roughly the
same as for low=gnergy electron transfer bands: highly oxidizing
M and highly reducing X. Recently, J. Sugar (J, Opt. Soc. Amer.
25 (1965) 1058) has extended Ephraim®s observaticns from 1926 of
the rephelauxetic effect in preseocdymium (III)compounds by find-

ing the expected, slightly largerg term distances in gaseous Pr 3

Whereas the transitions inside partly filled d and £ shells

certainly have the largest interest for spectroscopists, the

optical electronegativitiag derived from electron transfer spectra

may actually be of greater inter est to chemists. 24 theoretical
introduction is given in "Orbitals in Atoris and Molecules",
Academic Press, London 1962, and several review papers exist,y e.go
Advances Chem. Phys. 5 (1963) 33 and 8 (1965) 47 and one in French
to appear shortly in Journal de Physique.



