TF-I1Vé6 Optical Society of Korea Annual Meeting 2004 (2.12~ 13, 2004)

Y 323719 23 %x313 =4 A g ol A

Intracavity second harmonic solid—state green laser
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Diode pumped solid-state (DPSS) lasers in the visible spectral region are efficient, compact, and
robust light sources for various applications[l], such as optical data storage, material processings,
spectroscopy and laser displays. Intracavity second harmonic generation (SHG) is an attractive
approach for frequency doubling because the power density within the cavity is very high and,
hence, high conversion efficiencies can be realized.

‘Many different pumping schemes have been used with DPSS lasers, but longitudinal pumping
has been shown to be one of the most efficient methods, as it is possible to match the mode of the
pump beam to that of a circulating beam in the cavity. In the longitudinal pumping schemes, it is
essential that the heat produced in the central region of the laser material should be removed
properly. We designed an end-pumped intracavity laser using Nd:YVOQO; as a laser medium and LBO
as a frequency doubling crystal, as shown in Fig. 1. In order to attain a maximum green output
power, two different Ng* doping ratios, three different cooling schemes for Nd:'YVOs crystals, two
different radii of curvature of the output coupler, and three different Nd:YVQy lengths were tried.
By establishing the optimum condition for the length of LBO crystals and the value of coupling
efficiency, we obtained a maximum green output of 3.71 W at a pump power of 196 W.
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Fig. 1. A scheme for intracavity DPSS green laser.
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Green output for two different radii of curvature of the output

coupler.
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Fig. 3. Green output power using different Nd:YVOQ4 cooling schemes.
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