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Red and Blue Light Generations in a Periodically Poled LiTaO;
by 1342 nm Laser

MA Ying, PENG Xian-chu

(Changchun Institute of Optics, Fine Mechanics and Physics,
The Chinese Academy of Sciences, Changchun, Jilin 130022, China)

Abstract When incident fundamental wave and frequency-doubling wave were fitted to quasi-phase matching, with
diode-pumped Q-switched 1342-nm Nd: YVO, laser, generations of red light at 671 nm and blue light at 447 nm in a
periodically poled LiTaO; (PPLT) were demonstrated. Principles of {requency-doubling and sum-frequency were
applied in the course. Temperature of PPLT was modulated in order to accomplish quasi phase matching, When
average power of 1342-nm fundamental wavelength was 1, 58 W, the maximum average power of red light (671 nm)
was 750 mW with corresponding matching temperature of 92. 3°C and temperature of full wave half width of 3.2°C,
and the maximum average power of blue light (447 nm) was 128 mW with matching temperature of 83. 2°C,
temperature of full wave half width of 4, 5°C. The optical-optical conversion efficiency of red light was 47. 4% and
that of the blue light was 8. 1%. Output powers of red light and blue light were stable by double-frequency and sum-
frequency in a PPLT for a longer time. These results indicated that PPLT may be used to construct an all-solid-state
red and blue dual-wavelength laser.
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Fig.1 Experimental schematic diagram of red and
blue light generations
1: 808 nm laser diode; 2: coupling lens; 3: Nd:YVO; crystal;
4 acousto-optic @Q-switch; 5: plane mirror; 6: focus lens; 7:

PPLT and oven; 8: collimating lens; 9: filter
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Fig. 2 Periods of PPLT for SHG and SFG versus

temperature at a fundamental wavelength of 1342 nm
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Fig. 3 Average output power of red and blue light

versus PPLT’s temperature
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Fig.4 Average power of red and blue light versus

incident fundamental wave power
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Fig. 5 Stability of the maximum average power of red

and blue light in five minutes
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