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Abstract The detection of wind in the middle and upper atmosphere has important scientific and
practical value for the construction of atmospheric models, satellite orbit prediction, communication and

navigation support, and space weather disaster prediction. The Doppler shift of airglow radiation ob-
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tained by optical interferometer is one of the most important methods for remote sensing of atmosphere
wind. Ensuring the accuracy of these measurements necessitates the calibration of the wind measure-
ment performance of optical interferometers. In this paper, we propose the concept of wind measure-
ment sensitivity coefficient through studying the wind measurement principle of asymmetric spatial het-
erodyne interferometer, providing a solid theoretical foundation for instrument calibration. Two typical
calibration systems are designed and implemented to calibrate an asymmetric spatial heterodyne interfer-
ometer. By examining both the calibration process and results, we conduct a comprehensive evaluation
of the uncertainty and applicability of these two systems. The acousto-optic frequency shift calibration
system boasts an uncertainty of less than +1 m-s ', coupled with its compact design and ease of integra-
tion, making it an ideal transfer standard for internal calibration within ground wind measurement net-
works. On the other hand, the reflective wheel calibration system demonstrates wide applicability across

various light sources. The findings presented in this paper can serve as a valuable reference for both labo-
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ratory and routine field calibration of wind-measuring optical interferometers.
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Optical passive sounding, Calibration techniques
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Table 3  Precision of wind measurement calibration

system of reflection wheel
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