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5.04X10"% cm’® with a broad FWHM of 8 nm at 808 nm. Based on Judd-Ofelt theory, the parameters of line
potential laser gain medium of solid-state laser.
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Abstract New single crystal Nd : CaNb,O; is successfully grown by using the Czochralski method along the c-

direction. Absorption spectra are measured at room temperature. Peak absorption cross section is calculated to be
(=]

strengths Q—s. 4, 6, are fitted and the values are Q, =5.321 X 10 % cm*, Q,=1.734 X 10 * cm

2.889X10 * cm®. The radiative lifetime is 167.02 ps. The fluorescence branch ratios are calculated: 8, =36.03% ,

B,=52.29%, B;=11.15%, B, =0.533% . Good spectroscopic properties show that the Nd : CaNb,O; crystal is a
materials; Nd : CaNb,O; single crystal; absorption spectra; Judd-Ofelt theory
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Fig. 1 Photograph of as-grown Nd:CaNb, O single crystal
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Table 1 Effective segregation coefficient (K.) of Nd**
ions in Nd : CaNb, O; crystal
atom fraction /%
Ca®* Nb** Nd**
1% Nd: CaNb,O; 1.0 14.2 60.8 0.61 1.03 1.03
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Fig. 3 Absorption spectra of Nd : CaNb, O; crystal (a) and NdCl; solution (b)
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Table 2 Line intensity of the absorption spectrum of Nd : CaNb, O, crystal

Excited states (Ground state *I,/,) A /nm Soea (J =T /1072 cm? S (J =] /1072 cm?
"Dy +' Dy +210 )+ Dy +% 115 395 1. 00805 1.07644
2Py 436 0.08094 0.06363
2Py +2Gopy 2 Dsjy +"1Gry s 478 0.29625 0.16979
YGry TGy 530 0.59412 0.97181
'Gsjo T2 Gy 588 5.59305 5.59096
“Hiip 632 0.01263 0.03526
*Fys 686 0.10828 0.14122
YFopn+'Ss, 750 1. 80421 1.98913
"Fs;, +%Hy, 808 2.20614 1.95961
'Fs), 878 0. 66021 0.55617
3 @ F—> [ BRIEM RS
Table 3 Luminescence parameters for the radiation' F5,,—" I, transition
Final state Central wavelength A /nm S (J>T) /107 % cm? A(J—>]) /s7! Trad/ 18 Br /%
Yo 880 . 5606 1270.978 36.026
1 1062 L4221 1844, 877 167. 02 52.29
iy 1340 L6125 393. 3253 11. 149
Y1 1880 . 0809 18. 81113 0.533
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Table 4 Spectroscopic parameters of

Nd : CaNb; O; and Nd : YAG crystals

Contents Nd : YAG® ™'Y Nd = CaNb, O;
Nd** concentration /10% cm™* 1. 38 1.03
Absorption wavelength /nm 807 808
Absorption FWHM /nm 1 8
Absorption coefficient /em™! 11.8 5.26
Radiative lifetime /ps 518 167.02
Fluorescence branch ratio
("Fspp—>"T12) 0.50 0.52
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