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Theory analysis of 2pm laser output based on PPLN

DENG Hua-rong LI Tong NIU Rui-hua XUE Liang-ping LI Yan-ing CAO Wen-yong
( Southwest Institute of Technical Physics Chengdu 610041 China)

Abstract: In order to generate 2pm laser a novel method was adopted with periodically poled lithium niobate( PPLN) as a
nonlinear crystal in optical parametric oscillator( OPO) . From the Sellmeier function of PPLN  given the momentum conservation
and energy conservation series of theoretical analysis and numerical calculation are conducted. Firstly it was obtained that the
polarization period of PPLN was 31.35um at 120°C Then the curves of the relations between the wavelength and polarization
period between the wavelength and the incident angle were drawn. Finally starting from the phase synchronization factor
sinc>( AKI/2)  the allowance angle allowance ization period and allowance temperature were calculated. This method not
only can overcome walk-off effect of birefringen@zd dispersion but also make full use of the maximum effective nonlinear
coefficient of the crystals so the efficiency of the conversion can be increased. These theoretical results provide the foundation for
the future experimental study about PPLN-quasi-phase matching-OPOs.
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Fig.1 Periodically poled crystal schematic
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37 1 PPLN
Table 1 ~ Allowance temperature versus temperature and crystal length
allowance temperature [=lmm [=2mm [=10mm
o d0C ignoring thermal expansion 130.43°C  65.22°C  13.04°C
- considering thermal expansion 121.31°C  57.64°C  12.71C
ignoring thermal expansion 99.31°C  49.66°C  9.94C
T=140C
considering thermal expansion 82.74°C  45.13C  9.74%C
5
PPLN 2pm
PPLN Sellmeier
31.35um (
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