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meter whose telescopic system adopts an off-axis three mirror structure with an off-axis field of view, and
whose spectroscopic system applies a modified small and light weight Offner structure. Through the theoret-
ical analysis of Offner spectrometer structures, initial structural parameters of a dual channel common optic-
al path Offner that met the requirements of hyperspectral resolution were achieved. In order to improve the
imaging quality of the imaging spectrometer, meniscus lenses were introduced into Offner structure, and the
system was gradually optimized. Eventually, a dual channel common optical path imaging spectrometer was
obtained with operating bands of 280~300 nm and 370~400 nm. When the Nyquist frequency is 27.8 lp/mm,
the modulation transfer function (MTF) of both channels is better than 0.8, the full field mean square root ra-
dius (RMS) is less than 9 um. and the spectral resolution is better than 0.1 nm. The design of this imaging

spectrometer has important implications for the miniaturization and integration design of space-based hyper-

spectral detection imaging spectrometers.
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Tab.1 Main technical index requirements of the de-

signed spectrometer

Parameter Value
Height/km 600
Spectral range /nm 280~300, 370~400
F 3.8
Swath/ km 100
Field of view /(°) 9.5
GSD/m <50
Spectral resolution /nm <0.1
Detector’s pixel size /um 9%9
Detector’s array size /pixel 4096x4 096
Sampling 2x2 binning
MTF =0.5@27.8 lp/mm
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Fig. 1 Schematic diagram of the improved Offner structure
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Fig. 12 MTF image of overall channel 2 in imaging spec-

trometer
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Tab. 2 Final design parameters of the system
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Fig. 13 Spot diagram of overall channel 1 in imaging spec-
trometer
FIELD 25-Jan-2022
POSITION
1.00, 1.00 - RMS=0.006 011
5.000, -13.0 DG [ 1100%=0.013 330
0.60, 1.00 | . |RMS=0.004 642
3.000, —13.0 DG 100%=0.008 801
o SR =
0‘000,‘;13.0 DG 500E_01 MM 0=0.
Y . —

% DEFOCUSING
o 400 0

n
—  POSITION 1

(a) 400 nm
FIELD 25-Jan-2022
POSITION
1.00, 1.00 I - |RMS=0.005 800
5.000, —13.0 DG 100%=0.010 307
0.60, 1.00 | . |RMS=0.004 819
3.000, -13.0 DG 100%=0.007 446
0.00, 1.00 . RMS=0.004 288
0.000, -13.0 DG | 1100%=0.006 490
o .S500E-01 MM

[Te)
= POSITION

e DEFQCUSING 0

2
(b) 385 nm

FIELD
POSITION

25-Jan-2022

1.00,1.00 | |RMS=0.007 080
5.000,-13.0 DG ¢ 100%=0.012 093
0.60, 1.00 RMS=0.006 263
3.000, -13.0 DG[ ¢ 1100%=0.010 137
0.00, 1.00 RMS=0.005 831
0.000, —13.0 DG [ ¢ 1100%=0.009 154
10 .500E-01 MM
2 DEFOCUSING 0
o 370
POSITION 3

(c) 370 nm

K14 ABOLIE A ACEE 2 f 81A]

Fig. 14
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Spot diagram of overall channel 2 in imaging spec-

Parameter Value

Spectral range /nm 280~300., 370~400

F 3.8

Focal length of telescope f/mm 238

Field of view /(°) 9.5
GSD/m 45.37

Slit length/mm 40

diffraction order 1

grating period/nm 450

Spectral resolution /nm 0.069
MTF >0.8@27.8 Ip/mm
RMS/um <9
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