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Development of New Laser Material for High Power and High Efficiency
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Abstract

Perdeuterated hexaflouroacetylacetonato-ytterbium [Yb(SOL-D)3s] complexes are synthesized by the
keto~enol tautomerism reaction of Yb(SOL-H); in methanol-d;s in order to reduce the radiationless
transition to the ligands for the high power solid state laser material. The luminescence properties of
Yb(SOL-D)s complex are measured in the following antydrous deuterated organic solvents
Methanol-ds, THF-ds, PO(OCHs)s and DMSO-ds. The Luminescence intensity, lifetime and quantum
efficiency in DMSO-ds are superior to those in other deuterated solvents. It is suggested that the
anhydrous DMSO-ds might be the most appropriate solvent for the laser material of Yb(SOL-D);

complex.

Key Words : Yb(SOL-D); complex, solid state laser material, radiationless transition,
luminescence property, organic solvent.
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Fig. 1. 'H NMR (a), °C NMR spectrum and
chemical structure of Yb(SOL-H);
complex.
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Fig. 3. Measurement system of luminescence
lifetime.
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E: 3 1. Yb(SOL-D); &&¢} 383 E4 ¥ vja.
Table 1. Optical properties of Yb(SOL-D)3 complex and comparative values of the reference.

Peak - Excitation Lum. Rel
Materials Solvents Wavelength ~ FWHM LnZetlme Wavelength  Intensity
(nm) (nm) s (nm) (%)
DMSO-d; 985 63 66 935 100.0
Yb(SOL-D)s PO(OCHa)3 980 65 27 935 56.3
Complex THF-ds 985 65 12 935 23.9
Methanol-dy 980 65 10 935 249
Yb:AS Complex DMSO 980 80 0.35 530
Yb:AC Complex DMSO 980 70 0.30 505 Ref. [9]
Yb:AN Complex DMSO 980 70 0.25 520
D;0O - - 3.95 970
Yb(CFsS0s)s Me:SO - -- 5.26 970 Ref. [10]
Complex
DMSO = - 9.45 970
E:3 2. oz FAA9 Yb(SOL-D); & &9 333 B4
Table 2. Optical properties of Yb(SOL-D); complex in other conditions.
Excitation Peak FWHM Luminescence  Quantum
Materials Solvents Wavelength ~ Wavelength (nm) Lifetime Yield
(nm) {nm) (us) (%)
Yb(SOL-D); DMSO-ds 935 935 63 66 126
Yb(SOL-H): DMSO-ds 935 985 65 42 104
Yb(SOL-D)s DMSO 935 985 65 22 5.8

a3 5 Yb(SOL-D)s

(DMSO-ds)9] 233 decay.
Fig. 5. Luminescence decay of Yb(SOL-D)3
complex in DMSO-dg.
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