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Research on design and output character of
double-end-pumped broadband mid-infrared optical

resonator

Abstract: Mid-infrared light source has been a hot research topic at home and abroad, and has a
wide range of applications in the laser-guided infrared remote sensing and biomedical fields of
munitions civil. This thesis studied how to use the double-end-pumped to produce broadband
mid-infrared laser. Based on quasi-phase matching, through the design of double-end-pumped
resonator composed of three mirrors, the appropriate periodically poled inversion of nonlinear crystal is
selected, which realizes the coherent output of signal and idler light. By using the 1064nm laser as the
pump source and optimizing the structure of double-end-pumped optical parametric oscillator, the
output of signal and idler light can be realized. And the temperature effect on both the signal
wavelength and output power was also analyzed, which realizes the broadly tunable bandwidth. The
results show that the idler light wavelength ranges from 4182 to 4198nm when the polarization period
of MgO-doped periodically poled lithium niobate is 31.5um and temperature changes in a range of
30-200C. At 35°C, the signal light wavelength is 1315nm, the idler light wavelength is 4193nm and
the output power is 0.29mW.
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