0254-6124/2026 /46(2)-0371-09 Chin. J. Space Sci.  ZIAHF 3R

SUN Yiran, WANG Houmao, LI Pengda, LIU Jiu, WANG Yongmei, FU Liping, HUANG Cong, ZONG Weiguo. Design and Simulation Results
Analysis of a Spaceborne Fabry-Perot Interferometer for the Near-space Atmospheric Wind Field (in Chinese). Chinese Journal of Space
Science, 2026, 46(2): 371-379. CSTR:32142.14.¢jss.2025-0041. DOI:10.11728/cjss2026.02.2025-0041

/.

&Ik = B K S X37HE % Fabry-Perot Ti#{X
St RIFESE RS

1,2 . 1 by 1 \ 1
7N [y
INER TR Z 3K x| &
> 1 3,4,5 [ 3.4,5
Foclg ' HAE = R F L E
(P EBEBEE R 2 mEE G dERT 100190)
2P EBEERERS JbaT 100049)
3(EAXLEKL L dL3 100081)
A(VHERS L TEAF L bt 100081)
S5(PEALRA MR EATLRE L 100081)

i ZFE  Fabry-Perot T (FPT) J2B R E . )2 W FH A2 18] KU B, A kb b [ 26 K3k FPT
RIrHiZs [, HEREBEE RS BT AR T —F 22 FPLIRAL. X 22 FPLI R L% . 4544 5iis
Wt AT LR A R AT 0T, ARAE a0 B R TT oK, A e2=itt, IR R AT RBTPEAL. T8
205 RO, X B3k FPL AR $EA7 R S 8 S5 A5 BE 40 BT, 4 557.7 nm R 762.0 nm 5/ I B 09 R 1R 22 430
~1.722 m-s ' F1-2.3672 mes ', FIZR ERAURBOTAT A I B R . AR 28 R s A S IR P T
$EH — TR et Ui B SR FBR T IR I S R A5 0 AL s PR 2 e LR By TR T A0
ZH PR R IR SRR ZE M OC R, SRR T R aAESs 6 i i, AR X 25 R i m, Ik 7 T 405
FLUIIE.

XA Fabry-Perot T-#{X (FPY), Imirasi|), Kok i i, B2RUAE

PESES P356

Design and Simulation Results Analysis
of a Spaceborne Fabry-Perot Interferometer for
the Near-space Atmospheric Wind Field

SUN Yiran'? WANG Houmao' LI Pengda'  LIU Jiu'
WANG Yongmei'  FU Liping' HUANG Cong®"’  ZONG Weiguo®*’

* [ RSB THRIIH ¥EB (2022YFB3901800, 2022YFB3901802)
2025-03-18 W F J5iA#, 2025-04-14 WEIEE R

©The Author(s) 2026. This is an open access article under the CC-BY 4.0 License
(https://creativecommons.org/licenses/by/4.0/)


32142.14.cjss.2025-0041
32142.14.cjss.2025-0041
https://doi.org/10.11728/cjss2026.02.2025-0041
https://doi.org/10.11728/cjss2026.02.2025-0041
https://doi.org/10.11728/cjss2026.02.2025-0041

372

Chin. J. Space Sci. = RFFFHR

1(National Space Science Center, Chinese Academy of Sciences, Beijing 100190)
2(University of Chinese Academy of Sciences, Beijing 100049)
3(National Satellite Meteorological Center, Beijing 100081)
4(Xu Jianmin Meteorological Satellite Innovation Center, Beijing 100081)

5(Key Laboratory of Space Weather, China Meteorological Administration, Beijing 100081)

Abstract
ic wind fields, and the Fabry-Perot Interferometer (FPI) is one of the more important and widely used

Currently, there are relatively few spaceborne methods for detecting near-space atmospher-

detection techniques. To address the gap in China’s space-based FPI wind sensing capabilities, the Na-
tional Space Science Center developed a spaceborne FPI wind interferometer. This paper mainly intro-
duces this instrument’s optical design, structural design, thermal control design, optical simulation, and
result analysis. First, the optical design is discussed based on the wideband detection requirements, and
the imaging system’s image quality is evaluated. Then, based on optical simulation data, wind speed in-
version and accuracy analysis of the spaceborne FPI instrument are conducted. The wind speed errors at
the 557.7 nm and 762.0 nm bands are —1.722 m-s ' and —2.3672 m-s ', respectively, indicating that the
spaceborne instrument design meets the wind measurement requirements. Then, the key points of the in-
strument’s structural design and the thermal control solution for the imaging part are presented, along
with a translational filter switching device driven by a trapezoidal lead screw and a micro gear stepping
motor or micro linear motor. The paper also explores the relationship between the temperature control
accuracy of the instrument’s core components (the etalon) and wind measurement errors. A combined

active and passive design is adopted to minimize the impact of temperature fluctuations on the results,
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which is verified with simulation results.
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Spaceborne instrument
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Table 3 Displacement values for the etalon’s work surface
r =0 mm r=10 mm r=20 mm r=30 mm r=40 mm r=50 mm
A A TAERE A2 /nm -0.0298 ~0.0274 -0.0220 -0.0172 -0.0182 -0.0262
a8 TAERME /nm -0.0273 -0.0344 -0.0344 ~0.0385 -0.0369 -0.0273
K AR B Ad/nm -0.0025 0.0069 0.0124 0.0214 0.0187 0.0011
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