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Fig 1 Principle of lenslet array iategral field spectrometry
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Fig 3 Program block diagram for computing

initial structure parameters
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Fig 4 Deviation of the main light schematic diagram
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Table 1 Structural parameters of the front imaging system
Surface Radius Thickness —e? 6th order
Object surface Infinity 310
Primary surface —1160. 387 —300 —7.05
Second mirror —393. 383 300 —0. 92
Third mirror —585. 766 —270 —1 61
Image Infinity

5
Fig 5 Optical path of the front imaging system

6
Fig 6 MTF curves of the front imaging system

7
Fig 7 Spot diagram of the front imaging system
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Analysis and Design of Pre-Imaging System of Integral Field Imaging
Spectrometer Based on Lenslet Array
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Abstract As an instrument for observing astronomical spectroscopy. imaging spectroscopy plays a very important role. Due to
the slit limitation of the traditional slit type imaging spectrometer, the observation of the surface source object needs to be
scanned several times in order to obtain the complete three-dimensional data cube (x, y; A) . which will waste a lot of observa-
tion time. In order to realize the fast scanning of the three-dimensional data cube of the target object, this paper presents a micro-
lens array with no slit, static, fast and efficient visible-to-infrared band integral field imaging spectrometer structure, and analy-
ses its basic working principle. In order to expand the application potential of spectrometer in medicine, agriculture, geophysical
prospecting and other fields, the spectral bands selected in this paper ranged from visible to near infrared. According to the
working principle of field integration, the off-axis three-reverse imaging system is analyzed and designed. The system uses the
field of view from the off-axis mode, the band range is 400~900 nm, relative diameter is F/5. Primary mirror, secondary mirror
and three mirrors are all secondary aspherical mirrors. the second aspheric surface coefficients are —7. 05, —0. 92 and —1. 61,
respectively. In order to reduce the system volume, the mirror is placed near the focal plane of the off-axis three-reaction system.

1

In the Nyquist space with the frequency of 60 Ip * mm ™', the modulation transfer function is greater than 0. 75, the image quali-

ty close to the diffraction limit. These parameters all meet the system requirements.

Keywords Lenslet array; Integrated field of view imaging spectrometer; Telecentric off-axis three-reflection system; Field of

view off the axis
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