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High Efficient Blue Laser Generation at 473 nm by BIBO Crystal
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Abstract BIBO (BiB;O;) crystal is a novel nonlinear crystal, which has stable physical and chemical properties,
high destroy threshold, and big nonlinear effective coefficient, so BIBO crystal can be used as frequency conversion
device to obtain efficient second harmonic wave generation. In this paper, high efficient blue laser at 473 nm was
generated by BIBO crystal inserted in a diode-pumped Nd: YAG (Y;Al;O;;) laser at 946 nm for intra-cavity
frequency doubling. A home made laser diode was used to end pump a piece of 2.2 mm long Nd: YAG crystal
dopped with 1.0 at.-%. With 1. 6 W pumped laser, 183 mW TEM,, mode stable blue laser output was obtained by
a 5 mm long I typed BIBO crystal, conversion efficiency up to 11. 4% , which was about 45 % higher than a 10 mm
long T typed LBO (LiB;O;) crystal.
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Table 1 Properties of KN, LBO, and BIBO for frequency doubling at 946 nm

Crystals KN LBO BIBO
Phase matching ( I -typed) 946. 0(0) + 946. 0(0) 946. 0(0) + 946. 0(0) 946.0(e) + 946. 0(e)
= 473.0(e) = 473.0(e) = 473.0(0)
At g, (p/deg. 90.0, 60.0 90.0, 19.4 18.3, 90.0
des /(pm/V) 10.2 0.812 —2.31
Angle tolerance/ (mrad * cm) 0. 45 2.61 0. 65
Temperature range /(K « cm) 0. 49 7.29 *
Accepted angle /(mrad * cm) 0. 89, 0. 89 5.21, 5.21 1.29, 1.29
Accepted bandwidth 3.67, 3.67 45. 86, 45. 86 13.21, 13.21

Walk-off angle /mrad 0. 00, 0.00, 46.7

0.00, 0.00, 11.3 40.7, 40.7, 0.00
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Fig. 2 473 nm output as a function of incident power
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