a0k H2 W Yt ¥ o W Vol. 40, No. 2
2020 4 1 H Acta Optica Sinica January, 2020

il 71N TR e M SO LIV 208 8 e A% e S AR Sl B 5 40 B

BT REN' TAR' RrR

U [ B 2 B K A G S LB S A BRI 5 T R G R S SR . AR KR 1300335
Prp E R BE R AR, EET 100049

WE 7 SuHRNGE 3 s R A B AR BRSO RE SR T — i AN B R A B e A s AROG A R T £
A ST A X G B K SR I 22 B AR AT 43 A AR IR L SEEE T T B AR R 0 SR BRI, AR I T R
Y 5 2 G I XS 6 AR AL R S T 2 T W R BN LR TR UL R WL 0 TR T
PRS- T 9 AN 7] DX 380 (AR 15 00 T AH SR E Z M 0 T R R T S R AR IR E OGS R, 4k
W, g 7 40 30 A S B i 1 A 8] & AR ER A R A I A A 0 R I A N 2 GRS S B B T S S A s T B
TE AR BR G A 20, R 5 MR 5] AN 3 22, 0T R BOH — 106 1% 52 22 B 5 M (9 38 T i b 1 . AR
it U5 — k63 152 22 5 & it T8 T LUK R S8 00 03 A E AT A B BT DT SE XS H AR 3 5 v R X A A
KEE Ok MR RROLIEA R 2R

hESEE  0433.1 XHEFRER A doi: 10.3788/A0S202040.0230001

Modeling and Analysis of Miniature Snapshot Fourier-Transform
Imaging Spectrometer

Lii Jinguang'**, Liang Jingqgiu'*, Wang Weibiao', Qin Yuxin'*
' State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun, Jilin 130033, China;
? University of Chinese Academy of Sciences , Beijing 100049, China

Abstract A miniature snapshot Fourier-transform imaging spectrometer is proposed to realize the real-time
detection of images and spectra of moving scenes and fast-changing targets. Interferometric imaging spectra are
acquired in real time using two multi-stage micro-mirrors to modulate the distributed phase of multiple image fields
formed by a micro-lens array. Based on phase modulation by the micro-lens array and multi-stage micro-mirrors on
the optical field, a theoretical model is established for multiple interferometric imaging. Numerical results show that
the interferometric image points with different field of view (FOV ) are located at different areas on the detector
plane. However, in the case of a large FOV, the interferometric image units between adjacent channels have
crosstalk and the recovered spectrum is distorted. To suppress the crosstalk between adjacent channels, the FOV
angle can be controlled within the limited FOV determined by the diffraction and defocusing effects of the micro-lens
array and multi-stage micro-mirrors. Simultaneously, the FOV introduces phase errors, which causes
monotonously increasing normalized spectral errors according to the FOV angle. Based on the normalized spectral
error analysis results, the FOV can be rationally designed to achieve effective detection of a specific area in target
scenes.
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Fig. 1 Structure and optical path of miniature snapshot Fourier-transform imaging spectrometer.

(a) Structure ; (b) optical path
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Fig. 3 Intensity distributions of interferometric image-point array corresponding to different field of view.

(a) Zero field of view ; (b) sagittal field of view ; (¢ ) meridional field of view ; (d ) diagonal field of view
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Fig. 5 Recovered spectra corresponding to different field of view. (a) Zero field of view ; (b) sagittal field of view ;
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Fig. 9 Variationin phase error with field of view and azimuth angle in different interferometric imaging channels.

(a) Interferometric imaging channel (0, 0); (b ) interferometric imaging channel (7, 0); (c) interferometric

imaging channel (0, 7); (d) interferometric imaging channel (7, 7)
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