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La,CaB,, O,y (LCB) is a favourable nonlinear optical crystal. Dy*" doped La,CaB,, O, crystal of good
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quality with a size of 40 mm X 25 mm X 15 mm has been grown by the top-seeded solution growth method. The
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*Fy,-"H,s, transition of Dy’" ion can emit 575 nm yellow laser, which may be applied in the medicine and biological
detection. The rocking curve measurement showed that the full width at half maximum is 16.2" in the b plane. The

=

absorption spectra of Dy’ : LCB were measured at room temperature. The sample was excited at the 452 nm
160.4670; 300.1030; 300.2530

radiations and the fluorescence spectrum was obtained, in which the strongest peak was at 575 nm. The fluorescence
lifetime was 636 ps at the 575 nm emission. The Judd-Ofelt (J-O) theory was applied to the evaluation of the spectral
properties. The J-O parameters, absorption oscillator strength, the absorption and emission cross section and
radiative lifetime were calculated which show Dy*" : LCB crystal is a promised yellow laser material.
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Fig. 1 As-grown Dy*" : LCB crystal
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Fig. 2 Rocking curve of Dy*" : LCB crystal (010) plane
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Fig. 3 Absorption spectra at room temperture of (a) ultraviolet to visible yellow light range and

(b) red light to infrared range
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Table 1 Calculated spectrum parameters of Dy*" : LCB crystal
Transitions _ Shneas Seal
] A/nm [Aop (O dA /nm L e AS AS?
Hiso—> /(107* cm®) /(107 cm®)
SHyys 1659 0. 760 1. 625 1. 801 0.176 0. 031
SFie 1+ Hys 1272 2.616 7.260 7.111 0. 149 0.022
SFyy +H;y s 1101 0. 873 2.791 2.578 0.213 0.045
K 915 0.482 1. 850 1. 667 0.183 0.033
S Fs)s 815 0.178 0.766 0. 682 0.084 0. 007
s 453 0.061 0.461 0.1667 0.294 0. 087
"Gz 427 0.013 0. 105 0.030 0.075 0. 006
"Fro 110+ My, 388 0. 105 1.218 0.738 0. 480 0.231
"Mig, +'111)2 368 0.070 0. 648 0.461 0. 187 0.035
5Py 352 0.096 0.927 1.002 0.075 0. 006
oo 338 0.002 0.020 0. 001 0.019 0
'Goy2 327 0.028 0. 286 0.239 0.047 0.002
"Hyy)s 298 0. 050 0.561 0.275 0. 286 0.082
"Gy )y 273 0. 040 0.048 0.008 0. 040 0.002
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Table 2 Spectrum parameters of the 'F,,,-* H; transition for Dy*" : LCB crystal

'Fy» X /nm S/ (107 cm®)  Sua/(107% cm®) A /(s Be
*His 481 6.92 0 208. 40 0.196
" Hise 575 40. 37 0 673.94 0.635
SHyyys 660 5.94 1. 157 78. 48 0.074
SHy, +°F ), 756 5.22 8.016 100. 70 0. 095
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Table 3 Comparison of optical parameters with other Dy’ -doped laser crystals
Crystals Q,/(107* em®)  Q,/(10 % em®)  Q6/(107% em?) 7./ ps B. at 575 nm
Dy:LCB 5.04 1. 87 1. 98 942 0.63
Dy: YABM!™ 1.77 1.05 1.13 1987 0. 64
Dy: LiNbO}'®] 5.42 1. 14 2.51 717 0.13
Dy: NaLa(WQO, )5 14. 43 2.60 1.68 308 0.78
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