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Abstract: The effect of space weightlessness on the moving mirror system in a Fourier transform
spectrometer (FTS) was analyzed. Aiming at two critical factors of gravitation influence on the moving
mirror system, solution schemes were put forward, and a validation method in the laboratory was
designed. By taking different ground and space environments into account, the influences of
gravitation on the moving mirror initial position without a driver and the restoring moment of moving
mirror frame with the driver were analyzed. The initial accurate mechanical limit that allows moving
mirror motion on a fixed starting point was designed. Then, a control strategy in combination with
closed loop PID control and adjustable expected motion law was used to reduce the influence of

restoring moment of moving mirror frame. Finally, the moving mirror mechanism of FTS was placed
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in up-down mode for ground validation. To obtain the bias of positive displacement and negative

displacement of the moving mirror and the speed vibration in the uniform area, a test system was

established. Experiments show that the bias of positive displacement and negative displacement for the

moving mirror motion is less than 6 pm,and the speed vibration(RMS values) tested on upright and

up-down frames are respectively 1. 4% and 1. 1%. The design satisfies the performance of FTS in

simpleness and reliability, and provides a application technology for moving mirror systems in space.

Key words: Fourier transform spectrometer; moving mirror system; weightlessness; position of zero

optical path difference; mechanical limit; closed loop control
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Fig.1 Sketch map and mechanical equivalent diagram of

(b) Mechanical equivalent diagram

moving mirror frame
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Fig. 2 Difference of moving mirror motions in space and

ground environment
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Fig. 3 Comparison of aplanatic sampling interferograms in
ground and space environments without taking

measures
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motion on upright placed frame
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Fig. 5 Block diagram of moving mirror control system
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Fig. 6 Expected motion law diagram of moving mirror

N RO % s s HL A [ 5 ) A Y R e
K HTP B8 PID 45 4 19 77 125 2k AL 1E 3l B2 AL A 25 2L
LG WIBE (728 4k il 3 PL 1L D 2800 40 fiff A 38
R MR

SN T A b AR R R TR S
DGR 22 A0 RH G T & A= 1 A8 Ak 45 ) PR b
EAT S TR 1 R LA B R A B s s ML
HRAJE b T WO B 1 3 R 2 T KRR 2O R 22
7 B 1) 2 Ll 3 BOPF BB R S i calibrate_ s’
il calibrate_t’, S I B 5l 55 40 8202 gh R, f
LR PR B F G RE 22 0 E O VEXTFRAZ B, &l 6 fir
s TSR T 35 (038 s AT AR L 4w 1 HR
LTS o BER



Be 085 - H 0 R O B G A S BT R Gt s 2617

4 EIIIE

Sk T AR S [B] 2 B R BT L M E — 2 5 iF
AT RO L B 7R M TR A sh 4 SRR Y D
PR IEAT S

W 2 BE SRR B, X ) b 8 A S R PR A T
5 B AR A B L T i sh e
ZOST- Sy 1] 52 I s e 1 Ak O i 2 T B
sing 43 i, SR R NI BE S k-GL, Gni&l 7 iR,

B 7 shiRaes) e 3h B sh LA S Ak sz ) |
Fig. 7 Mechanical equivalent diagram of moving mirror

motion on up-down placed frame
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