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The optical excitation and emission spectra of Eu(III) in
[ΕuxLa1- x(AΡ)6](CI04)3 centrosymmetric complex were measured. The vibronic transitions were observed in excitation and emission spectra. Following the vibrational analysis' of
infrared and Raman spectra of
[ΡrxLa1-x(AP)6](C104)3, the assignment of [EuxLa1-x(AΡ)6](Cl04)3 vibronics was given The concentration effect on excitation and emission spectra was investigated. It was found that the vibronic intensities were changed
upon the concentration effect. The intensive charge transfer bands were observed in blue region. Their intensities decreased with increasing concentration.
PACS numbers: 78.20.Wc, 78.55. Hx

the

1, IntroductiOn
The well pronounced vibronic. transitions were reported for Eu(III) in
[Eu(ΑΡ)6](ClO4)3 by Berry et al. [1]. The authors assigned the zero-phonon origins
of 5D0 → 7F0 , 5D0 → 7F2 and 7F0 → 5D2 bands. The vibronic transitions were
associated with the skeletal and internal ligand modes. The most characteristic
feature of these transitions was that the vibronic intensities combined with inter nal ligand modes were comparable to the skeletal modes. Recently van Vliet and
Blasse [2] have reported the concentration effect on vibronic transition intensities.
They have found the pronounced concentration effect manifesting in variations of
vibronic intensities.
The purpose of our studies were detailed investigations of the concentration effect on vibronic transitions appearing in emission and absorption spectra
- x (ΑΡ) 6 ](C10 4 )3 crystals. Following the vibrational analysis of IR and
of [Eu x La 1
Raman spectra, we assigned the vibronic transitions. The Εu 3+ concentration
dependence of vibronic transition intensities was found in both emission and excitation spectra, however not all of those were affected in the same degree.
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2. Experimental results

- x (ΑΡ)6](ClO4)3 and [Ρr(ΑΡ)6](ClO4)3 were obThe crystals of [Eu La 1
tained by reaction of Eu(ClO4)3 solution with antipyrine at pH 4. The structure
of synthesized sample was checked by X-ray measurements.
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The infrared and Raman spectra were measured on a FTIR Buker IFS 88
spectrometer in KBr and Nujol suspensions at 290 K and on a Jobin-Yvon Raman
spectrometer equipped with an argon ion laser. The Fourier transform infrared
(FTIR) and Raman transition energies of the free antipyrine and [Pr(ΑΡ)6](ClO4)3
complex in the region 30-1700 cm -1 and their assignments are given in Table I.
The emission spectra were measured at 77 and 15 K with ATC 330 (Lake
Shore Cryotechnics Inc.) using a Jobin-Yvon THR 1000 spectrophotometer and
an argon laser ILA120 (C. Zeiss Jena) as an excitation source. The emission spectra of [Eu La1x (ΑΡ)6](ClO4)3 for x = 0.1, 0.5 and 1.0 are shown in Fig. 1.
The assignment of vibronic transitions is given in Table II. An inspection of
Fig. 1 allows us to see that the intensities of vibronic transitions in the range
16500-16100 cm -1 increased significantly with decreasing concentration.
The excitation spectra were detected by SPF-500 SOPRA spectrofluorometer
at 77 K. They are reproduced in Fig. 2. One can note that the most intensive
vibronic lines accompany the →52Db7ands.FThemo0tcrifaue
we observed was an enhancement of vibronic intensities of the 5 D2 band with
increasing concentration of Eu(III) ions. This effect is opposite to that observed in
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emission spectra. Moreover, we found that the vibronic sidebands accompanying
the 5 D1 line were clearly observed at low concentrations x = 0.1, which were
practically not observed at higher concentrations. At the region 26000-34000 cm -1
we observed the pronounced charge transfer (CT) band centred at 28500 cm -1 . The
intensity of that band decreased evidently with increasing Eu(III) concentration.
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3. Conclusions

In this paper we have reported the vibronic spectra of centrosymmetric
[EuxLa1-x(AΡ)6](ClO4 )3 crystals. We have found that the intensities of vibronic
transitions were affected by concentration. The vibronic intensities linked with
emission spectra decreased with concentration whereas the vibronic intensities for
some transitions measured in excitation spectra increased with increasing concentration of Eu(III) ions. A similar behaviour of vibronic transitions of Eu 3 + with
concentration for Na5EuxGd1 -x(WO4)4 was reported earlier by van Vliet and
Blasse [2].
It should be noted that the vibronic transitions linked with high energy
lig-and vibrations appear extremely intensive in excitation spectra whereas in emission
spectra they are much weaker. The ligand localized vibronic transitions change intensity in the same degree as metal ligand mode involving vibronic transitions.
An increase in vibronic intensity may be explained by increasing covalency of the
Eu(III)-ligand bond [3]. It is in agreement with decreasing CT band energy and
the vibronic intensity decrease with concentration may result from the borrowing
intensity mechanism [4]. However, such mechanism cannot explain a quite opposite behaviour found in emission spectra. Moreover, within the framework of that
mechanism it is difficult to understand the puzzle of intensive ligand-localized
vibronics appearing only in excitation spectra. The nature of concentration dependence of vibronic transitions needs further investigations.
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