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Abstract Coherent detection mixer is an essential component of spatial coherent light communication system. Its
main function is to mix signal and local oscillator lights to obtain an intermediate frequency signal and then enlarge
the optical signal so that the sensitivity of the detector reaches the quantum noise limit. The mixing efficiency is vital
for the intensity of the intermediate frequency signal. Therefore, we assume that the local oscillator light has an
ideal Gaussian distribution and calculate the influence of different amplitude distributions of the signal light on the
mixing efficiency. By designing a set of beam-shaping mirrors, the amplitude distribution of the signal light is
changed to a Gaussian distribution, coherent mixing of Gaussian light and Gaussian light is achieved. Experiment
results show that the coherent detection mixer with shaping elements can achieve the similar amplitude distribution of
the signal light and the local oscillator light, and the mixing efficiency is improved by 17 percentage points compared
with the uniformly distributed signal light.
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Fig. 1 Mixing efficiency of the local oscillator light and
signal light
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Fig. 2 Schematic diagram of the working principle of the

optical mixer and the corresponding coordinate
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Tab.1 High-order even-order parameters of the aspheric mirrors

Surface  2nd order 4th order 6th order

8th order

10th order 12th order 14th order 16th order

1 7.843X 1077 —7.025X107° 6.199X 107" —3.705X 107" 2.488X107° —1.027X 107" 1. 744X 107" —1.103X 107"
2 1.849X107% —2.933X 1077 2. 281X 107° —1.262>X107° 1. 846X 107" 0 0 0
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Fig. 5 Structure of the beam expanding collimator lens group
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Fig. 6 Structure of the beam-shrinking and shaping lens group
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Fig. 7 Amplitude distributions of the local oscillator light

and signal light after optimization
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