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Growth, Thermal and Spectroscopic Characteristics of Nd**:LiBi(MoO,), Crystal

HUANG Xin-Yang

(Institute of Research on the Functional Materials, Jiangxi University of Finance and Economy, Nanchang 330013, China)

Abstract: The crystal growth, thermal and polarized spectroscopic characteristics of Nd*":LiBi(Mo0O,), crystal
were investigated. The Nd3+:LiBi(M004)2 crystal up to $15mmx25 mm was grown by Czochralski technique. The
specific heat is 0.32 J/(g'K) at 330K. The thermal expansion coefficients for ¢ and a axes are 2.767x107°/K and
1.521x107°/K, respectively. The absorption cross sections are 5.04x10™" cm” and 8.35x10™° cm” at around 806 nm
with the FWHM of 15 nm for o-polarization and m-polarization, respectively. The emission cross sections are
1.325x10"cm® at 1062nm for o-polarization and 1.937x10"’cm’® at 1068 nm for m-polarization. Based on
Judd-Ofelt theory, some spectral parameters of Nd**:LiBi(MoQ,), crystal are obtained. The parameters of oscillator
strengths Q) are: Q, = 25.40x107%° cm?, Q,= 7.79x10™° cm?, Qs = 6.37x107° ¢cm®. The radiative and fluorescence
lifetimes are 198 ps and 128 s, respectively. The quantum efficiency 7 is 64.64%.
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Fig. 1 Photo of Nd*":LiGd(MoO,), crystal grown by Czochralski
technique
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Fig. 2 Polarized absorption spectra of Nd3+:LiBi(M004)2
crystal at room temperature
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Table 1 Experimental and calculated line strength of Nd**:LiBi(M0O,), crystal

Excited state 2 /nm n [k@dalom = em™) g /6107, cm?)  Sl(x107, em)
*Fin 874 2.1431 41.500 1.78 2.13
2Hop+*Fs)) 806 2.1374 114.600 5.35 5.45
480t Yo 754 2.1321 91.500 4.56 4.58
*Fo 684 2.1222 5.800 0.32 0.36
2Gyp+Gsn 586 2.1014 462.900 29.75 29.79
4Gt Gopt Kz 530 2.0834 66.690 4.79 4.22
2Gont? D3t G K s 466 2.0515 7.061 0.58 0.59
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Table 2 The calculated fluorescence branching ratios £, and spontaneous transition probabilities 4 of Nd**:LiBi(MoO,), crystal

Transition A /nm Sea/(x107%°, cm?) Ayls Lril% n/us
Fyn = *lisp 1835 0.1834 16 0.30
‘Fan = Lian 1330 1.3277 352 6.96 108
‘Fyn = *Lip 1070 3.4987 2132 42.24

YFsn = Lo 867 2.1359 2554 50.50
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Fig. 3 Polarized fluorescence spectra of Nd3+:LiBi(M004)2
crystal at room temperature
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Table 3 Experimental fluorescence branching ratios and stimulated emission cross sections of Nd**:LiBi(Mo0O,), crystal

Transition *Fs,—*1; Polarization Experimental fluorescence branching ratios /% Stimulated emission cross section ./(x102°cm?) (nm)
G 33.74 1.628 (894)
4F _)41
32 9/2
b 37.08 2.792 (894)
c 54.23 13.249 (1062)
4 4
Fip=>"lin
b 52.27 19.365 (1068)
c 11.63 1.964 (1339)
4 4
F3p="113
b 10.65 1.220 (1342)
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Fig. 4 Fluorescence decay curve of *Fy, energy level of
Nd*":LiBi(MoO,), crystal at room temperature
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