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Research on polarization control of MOPA semiconductor laser
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Abstract: The master oscillator power amplifier (MOPA) laser is receiving increasing attention due to its ability to
achieve high power and beam quality output. In order to improve the polarization degree of MOPA laser and reduce the
efficiency loss during polarization combining, InGaAs/AlGaAs compressive single quantum well was used in the active
region. The optical confinement factor of TE-mode in ridge waveguide was improved by 1. 35 um deep etching, where-
as the TE optical gain in tapered amplifier was increased through on-chip metal stress regulation. Combining the two
schemes not only improves the degrees of polarization (DOP) of two sections, but also reduces the polarization angle
difference. Finally, 11W@]15A continuous output and over 90% DOP of the MOPA have been achieved by standard pro-
cess fabrication.
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(a) Refractive index and calculated optical field distribution diagram of 980 nm semiconductor laser; (b) schematic dia-
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(a) The variation of the optical confinement factor of TE,-mode and TM,,-mode in ridge waveguide with etched depth;

(b) the trend of degree of polarization variation of ridge section under different etching depths; (c) the total power and TE-mode

power varing from etching depths.
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(b) emission spectrum of taper section with different stress

(a) The trend curve of the power, polarization angle and degree of polarization of tapered waveguide with stress ;
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(a)The power and DOP (b)voltage and efficiency of MOPA lasers as a function of PA current before and after enhancement
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