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IX. FINAL COMMENTS

In completing this overview of the basic principles and information
content of different methods in inorganic spectroscopy, a few final
comments seem appropriate. First, a fairly consisient experimental
and theoretical picture of the ground state of CuCl,> is developing.
The molecular wavefunction can be viewed as having approximately
65% Cu d,» ,, character, with the rest being delocalized onto the
3 p, orbitals of the chloride ligands. A small amount of Cl 3s also
contributes (~3%), as does a few percent Cu 4s and Cu 4p in lower
symmetry geometries. This description of covalency in CuCl,~ should
permit relative estimates of covalency in other complexes as the
ligands and/or metal ion are varied.

Several more specialized techniques provide high resolution infor-
mation on electronic excited states. Even in the absence of excited
state vibrational structure (discussed in Section VIII) resonance Ra-
man spectroscopy can probe vibronic coupling and in particular
excited state distortions in some detail. Further, magnetic circular
dichroism (MCD) allows the Zeeman effect [which is determined for
the ground state by EPR (see Section II)] to be studied in excited
states having broad absorption bands. Together with polarized single
crystal electronic absorption spectroscopy, these methods enable one
to obtain a detailed picture of the electronic and geometric changes
which occur upon excitation. Thus, excited states can be viewed as
ideal systems for evaluating the effects of well-defined changes in
electronic structure on the properties of an inorganic complex. One
example, in which we have been involved, is the correlation of change
in structure with inorganic photochemical reactions and excited state
radiationless processes.! A second is an estimate of the magnitude
of Jahn-Teller effects and their role in determining the geometric and
electronic structure of a transition metal complex.?

Finally at the forefront of inorganic spectroscopy is the extension
of the concepts which have been developed for high symmetry com-
plexes to the unique spectral features associated with metal ion active
sites* in metalloenzymes and heterogeneous catalysts. For these sys-
tems the contributions of a variety of inorganic spectroscopic meth-
ods, together with systematic chemical perturbations, can allow one
to evaluate the role of unusual geometries and electronic structures
in metal ion reactivity.
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