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LD pumped all-solid-state continuous-wave ultraviolet laser
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Abstract A laser-diode (LD) pumped Nd:YVO, intracavity frequency tripling all-solid-state Continuous-wave (CW)
ultraviolet laser at 355 nm was reported. In cavity, the type ~ phase-matched KTP crystal was used for Second Harmonic
Generation (SHG) of the fundamental 1064 nm radiation to generate 532 nm radiation, and the type =~ phase-matched
LBO crystal was used as a Sum Frequency (SM) of the 1064 nm radiation and the 532 nm radiation to generate 355 nm
radiation. The flat outside section of the Nd:YVO, crystal HR coated for both 1064 nm and 532 nm radiations was used as
the input mirror. The output mirror was concave. Therefore, plano-concave cavity was composed of these two mirrors.
Even at moderate pump power, the Nd:YVO, crystal will produce thermal lens. In considering the effect of thermal lens,
the cavity was designed finely. At the pump power of 3W, the CW 355 nm radiation of 4.2 mW was obtained.
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Fig.1 Experimental setup of LD-pumped Fig.2 SHG(type ), THG(type I) light polarizing matched
Nd:YVO4/KTP/LBO THG UV laser in KTP and LBO crystal respectively
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Table I Parameter values corresponding to different cavity lengths
Cavity Waist Waist Spotsize  Spotsize o Rayleigh
length/mm  width/um  position/mm  on My/um  on My/um length/mm
20 1132 2.6667 113.5 124.5 0.7704 37.836
30 1222 3.6207 122.6 142.4 0.6611 44.091
40 127.4 4.2857 127.9 158.9 0.5555 47.923
50 129.9 4.6296 130.4 175.7 0.4537 49.823
60 129.8 4.6154 130.3 194.3 0.3556 49.746
80 119.7 33333 120.1 247.8 0.1704 42305
90 104.8 1.9565 105.0 303.2 0.08333 32.429
99.99 19.4 0.0023 19.4 1748.4 0.8148 L1112
1)
2)G 0.5 3)
KTP LBO 4)
, KTP LBO ,
40~50mm G
0.5 Ml
30~80mm 43mm
355nm
42mW 3 3
KTP LBO Fig.3 UV light spot
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