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Quasi-phase matched (QPM) second-harmonic generation (SHG) device offers various application for blue
and ultra-violet (UV) radiations. Advanced poling technology made it possible to realize micron and sub-
micron poling geometry in efficient nonlinear materials. Using these techniques, first-order nonlinear gratings
have been realized for high power blue and UV SHG. Based on these devices, high power short wavelength
laser sources were demonstrated for practical use. Recent progressin this areais reviewed with emphasis on
research work of the author’s group using bulk and waveguide QPM devices.
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Fig. 1 Application fields of short wavelength lasers.
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Fig. 2 Comparison of approaches for highly efficient fre-
guency doubling.
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Fig. 3 Second-harmonic wavelength as a function of pe-
riod of periodically-poled MgO:LiNbO3 (solid line)
and LiTaO3 (dotted line).
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(a)electrode patterning
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Fig. 4 Fabrication process of periodically poled
MgO:LiNbO;3;
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Fig. 5 Cross sectional micro-photograph of periodically
poled MgO:LiNbO; (A = 1.4 um).
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Fig. 6 Schematic structure of aridge-type waveguide QPM-
SHG device.
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Fig. 8 Photograph of a SHG laser.

Table 1 Characteristic of SHG laser.

Wavelength 410 nm
Relative Intensity noise -145dB/Hz
Focusing Diffraction Limit
Output Power 62 mW
Wavelength Difference <0.1 nm
Operation Voltage 2V
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Fig. 9 Cross-sectiona microphotograph of afirst-order pe-
riodically domain-inverted structure with period of
1.4-mm and depth of 1.4mm, as seen on z-face of
MgO:LiNbOs.
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Fig. 10 Measured SHG power plotted against the funda-
mental power in a single pass through the QPM-
SHG device. Theline showsthe quadratic relation
with normalized conversion efficiency of 340 %/
W.
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