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Abstract A Nd** -doped Ca, Y(VO, ) crystal with high optical quality and dimension of $30 mm X 35 mm has been
absorption cross section is 1.50 X 10" ¢m® with full width half maximum (FWHM) of 13 nm at 809 nm, which fits to
OCIS codes
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grown by the Czochralski method. The effective segregation coefficient of Nd’" ion is measured as 0. 75. The
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parameter of second-order nonlinear optical coefficient of the powder is 1.5 times as large as that of KDP crystal. Its

Vickers hardness is 362. The spectral properties of Nd** : Ca, Y (VO, ); crystal have been investigated that the
be pumped by GaAlAs laser diode. The emission cross section is 1. 35X 10
frequency-doubling crystal.
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cm® and the fluorescence lifetime is
103 ps at the highest emission peak of 1069 nm. The results show that the Nd*" : Ca, Y(VO,); crystal is a new self-
160.3380; 190.4400; 300.1030

nonlinear optics; Nd** :Ca, Y(VO,); crystal; Czochralski method; spectra analysis
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Fig.1 Nd* :Ca, Y(VO,);crystal
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Fig. 2 Absorption spectrum of Nd** : Ca, Y(VO, ),

crystal at room temperature
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Fig. 3 Fluorescence spectrum of Nd*" :Ca, Y(VO,);

Crysta] at room temperature
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Table 1 Measured and calculated absorption spectral line strength and integrated absorption coefficient of

Nd*" :Ca, Y(VO,); crystal

A/nm [aQOdA/C(107 cm?) S, /(1072 cm?) S.t/(107% cm?) J manifold
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Table 2 Fluorescence branch ratios and transition

probability of Nd** : Ca, Y(VO,); crystal 'Fy,,—*1,

'Fi,—>(S,1L)] Wavelength /nm B A/s™!
"Fap—>"1o)s 908 0. 460 3162
"Fap—>"T1)s 1069 0. 456 3139
"Fapo—>"11y0 1349 0. 080 560
'Fy =" 15 1880 0. 004 27
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Table 3 Spectral parameters of some Nd*" -doped vanadate crystals

Cryseel (10 QZ/Cm) (10 Ql/cm> 10 Q/cm> x B F e /s g /7 Rel
14. 3% Nd**  Sr, Lag, 567 (VO, ), 10. 992 5.110 6.949 0.735 0.395 163 54.7

5.4 % Nd* : Ba, Lag, g7 (VO,), 6.473 3. 820 3. 530 1.082 0. 444 267 57.5 [11]
Ca, Nd(VO,), 13.534 5.967 5.481 1.089 0.416 155 14.0

Nd: YVO, 4. 667 2. 641 4. 047 0. 653 0. 360 —— —— [12]

0.5%Nd:GdVO, 12.629 4. 828 8.425 0.573 0. 369 109.8 —— [12]
3.73% Nd** :Ca, Y(VO, ), 23.29 9.43 7.27 1.29 0. 460 145 71.0
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