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Fig 4 Spectral line shift caused by collimating mirror’s rotation in cross track direction
Table 1 Sensibility of spectral line shift caused by rigid body motion in cross track direction
T, T, T. R, K, R.
0. 927 9 —0. 003 0 —0. 0116 0. 012 4 34529 0
1 0 0 0. 000 9 0. 005 1 2. 483 3 0
2 0 0 —0. 000 1 —0. 001 4 —0. 647 0 0
3 0 0 0. 001 4 —0. 010 3 —5.373 9 0
L0777 0. 001 6 —0. 008 1 —0. 003 5 39121 0
0 0 0. 011 8 0. 002 2 —0. 787 6 0
CCD —1 0 —0. 007 2 0. 000 1 —0. 000 2 0. 013 3
Table 2 Sensibility of spectral line shift caused by rigid body motion in along track direction
T, T, T. R, R, R.
—0. 007 1 1. 0225 0. 020 0 —3.884 5 —0. 027 6 0
1 0 0 —0. 016 4 —3. 183 8 —0. 009 4 0
2 0 0 0. 002 8 0. 893 4 0. 002 6 0
3 0 0 —0. 016 3 6. 262 2 0. 016 8 0
0. 000 4 1. 1375 —0. 045 6 —4.152 1 —0. 001 2 0
0 0 1. 588 8 1. 245 8 0. 038 8 0
CCD 0 —1 —0. 276 2 0. 003 7 —0. 006 7 —0. 024 4
’ o
4 0. 2 mm, 0. 02°
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Spectral Line Shift Property of Prism Dispersive Imaging Spectrometer

ZHANG Jun-giang''?, YAN Chang-xiang' , ZHENG Yu-quan', WU Qing-wen'
1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract In order to study the spectral line shift property of prism-dispersive imaging spectrometer, the influencing factors and
mechanisms of spectral line shift were presented, and the mathematical model based on linear optics model was established to de-
scribe the spectral line shift property. Code V API functions was used, in Matlab environment, to verify the validity of mathe-
matical model, and the sensitivity coefficient of spectral line shift was analyzed. Results indicate that rigid body motion of optical
mirror surface generated by environmental variation is the key causation of spectral line shift. When the decenter of mirror sur-
face is no more than 0. 2 mm and the tilt is less than 0. 02°, the value of spectral line shift of different wavelengths at different
fields is equivalent, and the error is less than 0. 1 pixel. Spectral line shift due to mirror rigid body motion is linear and independ-
ent, and the total shift of the spectral line is the algebraic sum of values produced by the single freedom of motion (DOF) of sin-
gle mirror surface. The mathematical model based on linear optics model can be used to study the spectral line shift property of
the prism-dispersive imaging spectrometer. It will provide some guidance for spectral calibration and spectral property analysis

under complex work condition.
Keywords Imaging spectrometer; Spectral line shift; Sensibility; Prism-dispersive
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