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Abstract: In order to reduce the tolerance of laser communication optical system, save the development cost,
and reduce the influence of atmospheric scattering on laser communication link, the middle infrared laser with its
wavelength working at the atmosphere window was used as the laser communication light source, and a matching
middle infrared laser communication terminal optical system was developed. Firstly, based on the energy link
transmission equation of laser communication, the design parameters of the optical antenna, such as aperture and
divergence angle, were calculated according to the beam parameters of the middle infrared laser and the detector
sensitivity of the receiving terminal, and the wave aberration requirements of the optical transmitting and
receiving system of laser communication were given. Then, the design and tolerance analysis of the optical
system for the middle infrared laser communication optical antenna were carried out by ZEMAX software, and
the system was processed and adjusted to complete the development of the system, and the image quality of the

two optical systems was tested. The test results show that the maximum deviation of transmitting optical system
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MTF from the theoretical value is 9.3%, and the wavefront aberration RMS of the receiving optical system is

0.0754 (A=4.7 pm), which meets the design requirements. The results show that the difficulty of processing and

adjusting optical antenna can be reduced by using the middle infrared laser as the laser communication light source.

Key words: laser communication;
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Tab.1 Calculation table of midde infrared laser communication link

Parameter Specification Notes
Communication transmitting power/dBm 17.78 Laser modulation power is 60 mW, Laser wavelength is 4.7 um
Transmitting antenna gain/dB 85.51 The emission aperture is 290 mm
Transmitting antenna loss/dB -2.22 Transmitting optical efficiency is 0.6
Wavefront loss/dB -1.71 Wavefront aberration RMS<0.14, A= 4.7 um
Space loss/dB -208.5 10 km
Alignment adaptation loss/dB —0.01 High alignment precision
Atmospheric absorption/dB —3.62 Atmospheric attenuation
Receiving antenna gain/dB 106.1 The receiving aperture is 310 mm
Receiving antenna loss/dB -2.22 Receiving optical efficiency is 0.6
Detector actual receiving power/dBm —9.48 Actual arrival power to detector
Detector receiving threshold/dBm -12 BER=10"%, 1 Gpbs
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Fig.2 Optical path diagram of transmitting optical antenna objective lens
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Fig.3 Optical path diagram of transmitting optical antenna
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Fig.4 Design results of transmitting optical antenna. (a) MTF;

(b) Diagram of wavefront aberration
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