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The origin of the spectra of rare earth ions arising from f(f and f(d transitions will be surveyed. The parity forbidden luminescence of lanthanide ions can be strongly intensified by excitation via molecules characterized by high transition probabilities. Such behavior opens a route for creation of a class of new sophisticated materials. Luminescent materials based on heteroaromatic lanthanide cryptates are attractive as labels for advanced time-resolved fluoroimmunoassays, molecular markers and their potential use is conceivable in the field of luminescent displays, molecular photonics and highly luminescent materials in hybrid organic/inorganic glasses. The recent findings of lanthanide complexes trapped in sol-gel inorganic glasses based on silica, titania and zirconia networks [1] will be discussed and theoretical basis of their spectroscopy presented. One example of europium cryptate is given below.


�


This compound displays remarkable stability and an excellent quantum yield of emission upon UV irradiation as a result of intramolecular energy transfer. 





The incorporation of the cryptate complexes into silica, titania and especially zirconia films results in dramatic increase of the emission intensity as well as in the increase of the absorption intensity of Eu. The high quantum efficiency results from the shielding of OH-vibrations responsible for the non-radiative relaxation. The covalent bond between Eu and the organic ligands is much stronger then the bond between Eu and oxygen in the oxides, and the site symmetry lower, relaxing the parity rule. 





The later phenomena of increase of transition probabilities are reflected by higher absorption of the complex. The lecture is based on my discussions with Prof. J.-M. Lehn and part of the experiments performed with the Polish group of Prof. M. Pietraszkiewicz [2]. 
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