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Abstract; Tm’*/Yb** droped YNbO, power sample was prepared with the molar ratios of 50Nb, O, -
(46 - x)Y,0,4Yb,0,-xTm,0, (x =0.1, 0.2, 0.5, 1, 2) by the high temperature solid state
method at 1 300 C. Under 980 nm laser excitation, the upconversion luminescence spectra of sam-
ples show 478 nm from 'G,—H, transition of Tm’* ions, 645 nm attributed to 'G,—’F, transition
of Tm’* ions, respectively, and 707 nm emissions assigned to *F,—"Hj transition of Tm’ *ions. The
transition process is estimated by using the relation between the upconversion power and the operat-
ing current of the 980 nm laser. The numbers of photons absorbed are 2. 72, 2. 69 and 2.01. The
first two correspond to three-photon absorption processes, and the last one corresponds to two-photon
absorption process. The spectral properties of the samples are studied by using Judd-Ofelt theory.
Spectral strength parameters {2, (¢t =2,4,6) were computed based on the absorption peak’s area of
the absorption spectrum. The theoretical oscillator strength and the experimental oscillator strength
were calculated according to the spectrum strength parameters, and the root mean square deviation
(8,,.) was 1.299 x 107, The transition probability, branching ratio and other parameters of the

lower level transition of Tm’* ion were calculated. The results show that: (1) the F, has a longer
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level lifetime, which is suitable for up-conversion intermediate level; (2)°H, has a longer level life-

time, and the transition branching ratio of *H,—H, is close to 100% (96.46% ) , so this sample

can be used to generate 1 216 nm laser.

Key words: Tm’* ; YNbO, ; up conversion luminescence; J-O theory
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Tab.1 Crystal cell parameters of the samples with different

34 . .
Tm’* jon concentration

Tm® * BE R34/ a(b)/ c/ v/
% nm nm nm’

YNbLO, 0.5550 0.542 0 0.294 17

0.1 0.5225 0.506 7 0.289 48

0.2 0.5316 0.504 7 0.292 22

0.5 0.5322 0.504 3 0.293 53

1 0.5325 0.503 5 0.291 29

2 0.5316 0.505 8 0.293 38
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R AN 5
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ters £, of doped Tm** crystals
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KYb(WO,), 0.14 0.21 0.1 2.1 [16]
NaY(WO,), 7.21 0.505 0.978 0.516 [17]

YVO, 1.94 0.158 0.396 0.399 [18]

YAG 2.92 17.32 11.73 1.477 [19]

YAIO, 0.67 2.30 0.74 3.108 [20]

ZnWO, 5.368 0.337 1.655 0.204 [21]
BaWo, 4.04 0.509 0.134 3.799 [22]
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Tab.4  Experimental and theoretical oscillator strength
A MRS XF A/ nm SRR R A IR
SHy 'G, 496 2.130 x10 ¢ 2.025 x10 ¢
’F,, 676 5.922 1077 5.178 x 107
3F, 701 3.460 x10 ¢ 3.473 x10 ¢
*H, 785 5.860 x10 ~¢ 5.874 x10 ¢
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Tab.5 Transition probability, decay branching ratio of Tm®*
BB fRBEH P /nm BRI LA /s~ BRIT 53 X M/ % REZ A7/ ps
*H, *Hs 2428 206. 39 1.53 74.27
*H, °F, 1 444 1212.75 9.01
*H, *Hy 810 12 045. 65 89.46
*H; °F, 3563 76.80 3.54 460. 84
3 Hy Hy 1216 2093.16 96.46
’F, *Hy 1 847 2391.76 100 418.10
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