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Abstract: The luminescent and higher excited states of [Ru(bpy),]’® are critically dis-
cussed, and compared with new measurements in sol-gel glasses, a lead tin fluorophos-
phate glass (made at 280°C), boric acid (230°C), and polyvinylalcohol film (90°C). The
effects that decrease the luminescence yield to below 0.2 at 25°C are considered.
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Around 1930 (that is well before any
extended rationalization of transitions
within a partly filled d shell as grew up!-?
after 1952) a great number of strong ab-
sorption bands were described®* as elec-
tron transfer bands where one (or several)
reducing ligands (collectively) lose an elec-
tron to an empty (say chromium(vi), man-
ganese(vil), molybdenum(vi)...] or partly
filled d shell. The wave-number of the first
strong electron transfer band increases in
the series iodide, bromide, chloride, and
fluoride (bound to a definite central atom
in a given oxidation state) as a linear func-
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tion of the Pauling halogen electronegativ-
ity with the slope 30000 cm™' (3.7 eV) per
unit.

Williams P pointed out in 1955 that con-

jugated, but colourless, organic ligands

(such as 2,2’-bipyridine, 1,10-phenanthro-
line, and even pyridine®) may form
strongly coloured complexes of fairly re-
ducing central atoms having a partly filled
[e.g. iron(11)] or full [copper(1)] d shell, and
showing inverted electron transfer bands,
one d-like electron jumping to an empty,
delocalized orbital of the (usually hetero-
cyclic) conjugated system. It is common to
speak™ about MLCT (metal to ligand
charge transfer) excited states (the transfer
from reducing ligands to M being LMCT
in a desire for a symmetric notation). For
whatever reason, the inverted electron
transfer bands (i.e. MLCT) are only
known for organic ligands (including
cyanide) and are far closer related to the
conventional organic colorants® than to
the familiar orange to red or brown
colours of most iron(i11) compounds, here
excepting practically colourless [FeF]’®
and very pale violet [Fe(OH,),J’®. Some
conjugated ligands, such as acetylaceto-
nate” show both normal and inverted elec-
tron transfer bands, varying as one would
expect with the oxidizing or the reducing
character of M.

In this communication, we concentrate
attention on the tomato-red, diamagnetic











