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Characteristics of Step Surface Shape Error in Snapshot Interference
Imaging Spectrometer

Li ]inguanglw, Liang ]ingqiul*, Wang Weibiao', Qin Yuxin'?, Tao Jin'
' State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, Jilin, China;

* University of Chinese Academy of Sciences, Beijing 100049, China

Abstract Through coupling the light fields of multiple imaging with a microlens array and phase modulation with
multiple micro-mirrors, the snapshot interference imaging spectrometer achieves the simultaneous detection of the
image and spectrum of a dynamic scene. The substrate processing accuracy and film surface stress cause the bending
deformation of the step surfaces in the multiple micro-mirrors and further affect the quality of the spectrum and
imaging. In this paper, the surface shape error characteristics of bending deformation of the step surfaces in the
multiple micro-mirrors were analyzed to build a light field transmission model of the step surface shape error. The
calculation results show that different distributions of the step surface shape error produce different intensity
changes in the interference image point array in each field of view and different noise distribution characteristics in
the recovered spectrum. The step surface shape error introduces a phase error into the recovered spectrum in
different imaging fields and modulates the intensity distribution of coherent image points. The reconstructed
spectrum error increases monotonically with the absolute value of the step sagittal height of the two multiple micro-
mirrors. This relationship can be leveraged to evaluate system performance with the measured value of the step
sagittal height and provide theoretical guidance for device fabrication.
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Fig. 1 Schematic diagram of snapshot interference imaging spectrometer
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Fig. 2 Sketch map of step surface shape error of multi micro

mirror unit. (a) Concave deformation of step

element; (b) convex deformation of step element
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error; (b) low order distribution; (c¢) high order distribution; (d) simultaneous distribution of low order and high order
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Fig. 8 Phase error corresponding to different step surface error distribution varying with field of view and azimuth angle.
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