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Fig. 4. Orbital scheme of tris di-in-he complexes. 

pling parameter A increasing significantly from about 
e octahedral component of the crystal field energy ( 1 

for the ruthenium complex. 
electron manifold in th 
tz (octahedral ) orbital 

CO~pQ~~~t Qf th 

acceptor it* orbital of bpy is 
aromatic rings) and label1 

has been most recently talc 
tional calculations [l I] on 
does not depend stro 
determined values made at a lower level of calculation. In the density functional- 
based calculation, the lowest energy 3 T multiplet, which according to the 
calculation is of 3A symmetry, is split b ut 22 an-‘. 

It was suggeatcil some time ago [ 12,13] that the circular dichsoism (C 
in the ‘II-X.* region in the title systems could be accounted for by au excitoa coupling 
mechanism, specifically involving dipole-dipole coupling of and excitations. To 
account for the CD, an exciton coupling parameter of p5z9 cm- l was required 
which is in reasonable agreement with a value calculated fr dipok-dipole cou- 

Related processes have en suggested to be 
TIT region. Fig. 5 illustrates the ligand-centred and 
experimental investigation [Id] of th interactions in the IF-K* 

states indicates #I to be tess than 100 cm-’ was made from a comparison of 
heteroleptic complexes (typically complexes with both bpy and phen ligancls). Not 

this coupling far less predicted by the exciton dipol 
but it is of opposite 0 that needed to account for 
srn in the 7~4 state was en attributed to a vibsonic cm 

LCT states has, again from an ex~er~~~uta~ study of fmilies of complexes, 
] as arising from a metal-centred magnetic dipole process. The 
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Fig. 5. Schematic of exciton basis states for tris &mine complexes. 



3 0 



3 

:.. 









exeiiaaiogl tlm. 







24 

Fig. 12. Schematic of how the heteroleptic compkxes [Ru(bpy),-,(L)J’* may substitute in the Cl/c 
[Zn(bpy)&K$)~ lattice. 

external electric field 

Fig. 13. Schematic sfa Stark exghment in [zn(bp~)~(C10~)~~:Ru. Arrows indicate hst excitation transfer 
from the higher energy Wu-4, subunit and between the u-Lb, subunits. Excitation of the 
latter subunits becomes inequivalent in an applied electric field. 





Fig. I5 Schematic of excitation transfer experiment in the lowest energy excitations in 
[Zn(bpy)3(C1Q,)&Wu. Easer excitation selects level HI at a higk :nergy within the inhomogeneously 
broadened distribution. This gives rise to well-defined energies of II and H on 
transfer to Ru--Lb, leads to emission from a broader and s&$tly lower e 
levels (see text). 

readiBy detected as skk:li 
Stark-swept transient 

5.4. Selective cleulemtioon 

F n-n” excitations of omatic molecules, a gradual 
degree of deuterati 

nit excitation is de1 





28 

avenumberhd 

Fig. 17. Norrnalised room temperature sohtiom spectra of [Ru(bpy),]*+ in ligand-centred (WV) and 
UT (visible) regions. Differential curves show the experimental shift of the spectra upon deuteration 
the complex along with (o&t) curves derived from simple 40 and MI cm-” bl shifts of the absorption 

SplX%-UUl. ak features marked x1 and x2 have the shift of 7c-7c* rather than LCT excitations. 
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Table I 
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C~~~n~j~ of energy spacirmgs (cm- ’ ) of 3 LCT lwmirnescent states 

8.6 62.1 
8.7 55 
6.9 61 
8.8 67 
8.1 68 
9.8 70.8 

6 34 
8.5 61 
5.7 32.7 
6.0 33s 
6.7 54 

7.6 

6.7 

18 98 
15.5/$.4 96/89 
13.2 75 
7.5 60 

9115 200? 

518 

6.3 
4.5 

200? Lifetime/narrow 

90.4 
75.7 

Lifetime fit 
Lifetime fit 

14.0 42.1 EPA glass Lifetime fit 
4.5 75.7 EPA glass Lifetime fit 

x60 
x 105 

16 

42 

23 

42 

34 

53,43 

? 
? 

52 

Direct/average 
Direct/average 
Lifetime fit 

119 Lifetime fit 

63 

119 Lifetime fit 

I73 Lifetime fit 

59 

53 

Direct 
Lifetime fit 

irect 
LiFetime fit 
Lifetime fit 
Lifetime fit 

irect w31 
Ru-bpy, direct F31b 
Rw-phen, direct [83]8 
~w-pben, direct [833 
Lifetime fit w43 

Lifetime fit F34P 
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564.9 ml 
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Fig. 22. Luminescence and absorption spectra of the series [os(bpy)J-.~(bpy-~~)d2+ 
[Zn(bgy),(ClO,)J. Adapted from [Wj. 
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