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ABSTRACT
The luminescence of lanthanide complexes is one of the most interesting
feature. The intensity of the emission peaks of the luminescent lanthanide ions can be
increased by several orders of magnitude by coordinating them with the organic
chromophores of high absorption coefficient. The chromophores are excellent light
harvesting and sufficiently populate the emitting levels of the lanthanide ions by
efficiently transferring absorbed energy to the lanthanides via a well-known 'antenna
effect. The different energy transfer theories are there to explain the mechanism of
energy transfer mechanism in such complexes. The commonly accepted mechanism
is one proposed by Crosby and Whan.
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INTRODUCTION
Perspective
The luminescence of lanthanide complexes is one of the most fascinating features and
covers an exceptionally wide spectral range. Lanthanide ions can be divided into the (a) nonemissive: La(III) (4f0) and Lu(III) (4f14); (b) UV-emitter: Gd(III) (4f7) ion; (c) Visible light
emitters: Pr(III), Sm(III), Eu(III), Tb(III), Dy(III) and Tm(III); (d) NIR emitters: Nd(III),
Yb(III), Ho(III) and Er(III); (e) Visible and NIR emitters: Pr(III), Sm(III), Ho(III), Tm(III) and
Dy(III). Therefore, the emission can be easily tuned by choosing the appropriate lanthanide
ion. The luminescence from lanthanide complexes are typically characterized by narrow linelike emission peaks, Richardson's shift1 and relatively longer lifetimes (microseconds to
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milliseconds).2 However, the 4f-4f transitions of trivalent lanthanide ions are parity forbidden
with low molar absorption coefficient (ε < 10 LM−1 cm−1) due to which the direct excitation is
not fruitful.3, 4 The 4f-4f transitions are magnetic-dipole (MD) and induced electric-dipole
(ED) transitions in nature. The MD transitions are insignificant to the chemical environment
while ED transitions are highly sensitive to it.5 The intensity of the emission peaks of the
luminescent lanthanide ions can be increased by several orders of magnitude by coordinating
them with the organic chromophores of high absorption coefficient.6, 7 The chromophores are
excellent light harvesting and sufficiently populate the emitting levels of the lanthanide ions
by efficiently transferring absorbed energy to the lanthanides via a well-known 'antenna
effect.'8 These chromophores also shield the lanthanide ions and protect the emission from
disadvantageous effect of non-radiative deactivation. The choice of a good sensitizer which
can efficiently transfer the energy to the lanthanide ions is a challenging task. Weismann9 first
discovered the intense metal-centered luminescence from the lanthanide complexes upon
excitation in an absorption band of the organic ligand. For example, luminescence was
observed in the europium (III) complexes of salicylaldehyde, benzoylacetone,
dibenzoylmethane and meta-nitrobenzoylacetone by exciting in the ligand absorption range.
His work was recognized after 20 years,10 although Sevchenko and Trifimov11 showed that his
experiments could be reproduced. The mechanism of the energy transfer from the organic
chromophore to the lanthanide ion was investigated in the early 1960s. The commonly
accepted mechanism is one proposed by Crosby and Whan.12, 13 According to them, upon
irradiation in the ultraviolet region, the organic chromophores coordinated to the lanthanide
complex undergoes an excitation to the ligand localized singlet state (S), followed by an
intersystem crossing (ISC) to the lowest lying triplet energy state (T) and as a consequence of
a non-radiative intramolecular energy transfer from the triplet state (T) of the ligand to the
emitting level of the Ln(III) ion, followed by emission from the later.
CONCLUSIONS
The luminescent lanthanide complexes are excellent candidates as emitting materials
for light emitting diodes (LEDs), luminescent sensors, colour indicators and biological probes
since they emit line-like emission, which results in high colour purity. The chromophores
(organic ligands) are outstanding light harvesting and adequately helps in transferring
absorbed energy to the emitting levels of the lanthanide ions via a well-known 'antenna effect.
The various energy transfer theories are there to explain the mechanism of energy transfer
mechanism in lanthanide complexes.
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