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Fig. 2 Absorption spectra of the ligand
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Fig.3 Absorption spectra of the complexes
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Fig. 4 Fluorescence spectra of the ligand
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Fig.5 Fluorescence spectra of the complexes
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Fig. 6 Triplet level of the ligand and energy level

of rare-earth(Sm**)
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Abstract  Three rare earth ( Sm®" ) binary chelates with Hexafluoroacetyl acetone ( HFA),
thenoyltrifluoroacetylacetone (HTTA) and dibenzoylmethide (DBM) as the ligands were synthesized,
respectively. The absorption and fluorescence properties of the ligands and their chelates Sm(TTA);, Sm
(HFA);, Sm(DBM), were investigated. For both Sm(HFA); and Sm(TTA);, there existed a strong
fluorescence peak in 645 nm, which ascribed to the transition of *Gs;; ~*H,z of Sm®*. However, the
plentiful C-H grouped on the rare earth complex Sm(DBM); presumably was quenched the luminescence by
nonradiative dissipation of energy which brought from the high energy C-H vibrations, resulting in no
peaks over all inspected wavelengths. It was also found the fluorescence intensity of complex Sm(TTA),
was the topmost, which was firstly attributed to two substituents on the ligand , —CF; and s. Secondly,
among three complexes, the match of Sm®" and HTTA was the best and lead to stronger fluorescence
intensity of complex Sm(TTA);, according to previous research that the degree of energy level match of
the ligand and rare-earth(Sm®" ) affected fluorescence efficiency of complexes. Thirdly, the easier the {-f
transition became, the more asymmetry the §-diketone ligand became. In the research, HTTA was an
asymmetric ligand, HFA and DBM were symmetric ligands. In conclusion, the fluorescence intensity of
Sm(TTA), was maximal among Sm(TTA);, Sm (HFA); and Sm(DBM); and thus HTTA was a good
ligand of Sm** for red fluorescence.

Keywords Rare-earth; Organic complexes; Spectra properties; Energy level match

Sun Ting was born in 1978 and received the Bachelor's Degree in 2002 from Changchun

University of Science and Technology. Now she majors in optical function materials in
Information Photonics Laboratory of Xi’an Institute of Optics and Precision Mechanics.

Her research work focuses on the rare-earth doped polymer optical fiber amplifier.




