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Optical Properties of Yb(HFA-D); Complex for Laser Material
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Abstract

Perdeuterated hexaflouroacetylacetonato-ytterbium [Yb(HFA-D)s] complexes were synthesized
by the keto—enol tautomerism reaction of Yb(HFA-H); in methanol-ds in order to reduce the
radiationless transition to the ligands. The luminescence properties of Yb(HFA-D); complex
were measured in the following anhydrous deuterated organic solvents ; Acetone-ds, Methanol
-dy, THF-ds, PO(OCH3); and DMSO-ds. The intensity, lifetime and quantum efficiency of the
luminescence in DMSO-ds; were superior to those in other deuterated solvents. It was
suggested that the anhydrous DMSO-ds; might be the most appropriate solvent for the liquid

laser material of Yb(HFA-D)3; complex.
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{1 Xa lamp, @ Xe flash lamg, 3 Spectrometer for exciation, @ Sample stage,
8 Laser for measurement, § Themmo-pile datector, (B Haiogan lamp.
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Luminescence Intensity (a.u.)

Wavelength {(nm)
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£ 1. Yb(HFA-D); #E-&9¢ #3 EA.
Table 1. Optical properties of Yb(HFA-D)s

complex.
Peak ear . Excitation  Lum. Rel
Materials Sobvents  Wavekngth FWHM Lifetme Wavelength  Intensity
{nm) (am) - (uesy oy Gy
DMSO0d, 985 63 66 P393 160.0
YW(HFA-DY, POOCHy); 98D 63 27 9Ky 563
Complex . N "
THF-dg 985 65 12 933(930) 289
Methanol-d 985 65 £ 935¢930) 249
Yb.AS Complexts  DMSO 980 80 0.3s 30
Yh:AC Complex®  DMSO 980 7 0.30 508
Yb.AN Complex®  DMSO 980 ¥ 0.25 520
YBCF S0y, D,0 - - 195 970
Complextes Me,50 - -~ 526 920
DMSO - - 945 910

@ The relative luminescence intensity was
determined DMSO-ds using as a reference.

® Complexes of with hydroxyanthraquinone
derivatives alizarine red S(AS), alizarine(AC)
and 3-nitroalizarin(AN), Reference [5].

© Reference [6).
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