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Abstract: Wind and temperature measurements in near-space (20-100 km) play a prominent part in the
development of atmospheric physics and space science, which are of considerable academic and applica-
tion value. The atmospheric wind and temperature fields in the stratosphere, mesosphere, and lower

thermosphere (40-80 km) can be simultaneously detected using the wide-angle Michelson interferome-
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ter with the radiation source observation of the limb-viewing O, (a; A,) airglow near 1. 27 pm. Hence,
a near-space wind and temperature sensing interferometer was designed in this study, and its modeling
and forward simulation were conducted. Based on the characteristics of the radiation spectrum and
principle of spectral line selection, two sets of different intensity lines were employed for wind and
temperature detection. The weak group was used for low altitude measurement to avoid the influence
of self absorption on the measurement results; the strong line was used for high altitude detection to
achieve high measurement accuracy. The forward model was composed of the system parameters of at-
mosphere radiation transmission module, Michelson interferometer module, filter module, optical sys-
tem, sensor array, and infrared focal plane. Through forward modeling, the limb-viewing image was
obtained, and the uncertainty of wind velocity and temperature measurement was analyzed. The nu-
merical simulation results show that the wind measurement accuracy is 1-3 m/s and temperature meas-
urement accuracy is 1-3 K in the height range of 40-80 km, which meet the requirements of wind tem-
perature detection accuracy in adjacent space.

Key words: satellite remote sensing; near-space; wind and temperature sensing; Michelson interfer-

ometer
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Fig. 1 Optical schematic of near-space wind and temperature sensing interferometer (NWTSID)
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Tab.1 System parameters of NWTSI instrument

Component Parameter Value and unit
Satellite Nominal altitude 410 km
Distance to limb 2 864 km
Velocity 7 533 m/s
Michelson interferometer OPD 7.35 cm
Length of LPA 12.24 cm
Length of the SPA 11.07 ecm
Index of refraction of LPA 1.660 5 (LaKN12)
Index of refraction of SPA 1. 504 (BK7)
Fabry-Perot etalon Free spectral range 2.0 nm
Finesse 20
Index of refraction 1. 447 (fused silica)
Detector Format 256 X256
Pixel size 40 pm
Quantum efficiency 0.75
Dark current 55 electrons/ (s « pixel)
Readout noise 30 electrons
Instrument responsivity Pixel étendue 5.25X107" m?/sr
Single exposure time 1s

Integration time 10 s
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