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Abstract

wave (CW) blue laser was reported. After analysis and comparison of several optical crystals, Nd: YAP was chosen

A laser-diode (D) side-pumped Nd: YAP all-solid-state intracavity frequency-tripled 447 nm continuous-

as the gain medium to generate 1341. 4 nm fundamental laser. Inside the cavity, a type | critical phase matching
(CPM) LBO crystal was used for 670. 7 nm second harmonic generation (SHG) , and a type [I CPM KTP was used
for sum frequency mixing (SFM) of the 1341.4 nm and 670. 7 nm radiation to generate 447.1 nm blue light. By
using a four-mirror folded-cavity resonator, the parameters of laser cavity were optimized and selected according to
cavity stability analysis. Output characteristics of different cavity lengths were studied by experiment. The output

power of 447.1 nm CW blue laser reached 114 mW at the incident pump power of 534 W, corresponding to an

Vol. 36, No. 1
January, 2009

optical-to-optical conversion efficiency of 0.02% , and the causes of low efficiency were analyzed.
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Table 1 Comparison of ' Fy,, — "1}, transition parameters and thermal conductivity of several Nd-doped laser crystals

Crystals Nd: YAP Nd: YAG Nd: GdVO, Nd: YLF Nd: YVO,
'Fy = *113, /nm 1341.4 1338/1318 1341.3 1313 1342
Lifetime /ps 150 230 100 Cor 90) 480 99 (or 95)
o /(X107 em®) 2.2 0.87/0.92 1.8 0.6 6.0
or /(X107 ps + cm®) 330 207/211.6 180 288 594
Thermal conductivity /(W/(cm « K)) 11 14 11.7 6.3 5.2
F 2 KTP Ml LBO %f 1341. 4 nm {547 i VEIE 5 5%
Table 2 Phase matching parameters of KTP and LBO for 1341. 4nm SHG
Crystals KTP LBO LBO
Phase matching type CPM [I (300 K) CPM [ (300 K) CPM I (300 K)
PM angle (0, ¢) 58.9°, 0° 86.1°, 0° 3.6° 0°
dur /(pm/V ) 3.07 0.817 0. 645
Walk-off angle /mrad 44,29 3. 46 3.06
Accept angle /(mrad ¢ cm) 1. 69 12. 11 24.8
% 3 KTP H1 LBO FUH (4 VT i 251
Table 3 Phase matching parameters of KTP and LBO for SFM
Crystals KTP LBO LBO
Phase matching type CPM I (300 K) NCPM [l (455 K) CPM I (300 K)
PM angle (0, ¢) 78.7°, 0° 0%, 0° 15.5°%, 0°
du /(pm/V) 4,04 0. 687 0. 586
Walk-off angle /mrad 21.83 0 12.61
Acceptance angle /(mrad ¢ cm) 1. 66 Large 2.92
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