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Fig 2 Schematic of the imaging spectrometers

with convex grating
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Table 1 Parameters of imaging spectrometers
with convex grating
/nm /nm /mm F*# /% /%
400~800 2.4 30 3.5 0.1 0.8
Table 2 Parameters of convex grating
/nm /(e mm~ 1) /mm
400~800 —1 150 73. 33
Table 3 Parameters of the CCD
/pm /Hz /dB /nm
1004 X1 004 7.4 50 60 400~1 000
1.3
. 7 mm X0, 022 mm,
l/2 .
w = / [ ’ f/ s
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Fig 3 Front optical system
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Fig 4 Aberration curve of the front optical system
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Fig 5 Dispersion system of the imaging spectrometer
0.
with convex grating
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Fig 6 Aberration of the dispersed system o
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Fig 7 Optical system of the imaging spectrometer

with convex grating

Fig 8 (a) MTF curves of 800 nm; (b)

MTF curves

of 600 nm; (¢) MTF curves of 400 nm

21

nm 10 o

400~ 800



842 32
577. 0 579. 1 nm s o
s 578 0 nm 400, 600 800 nm
2.1 nm, . s 11 s
0. 09%, 0. 6%,
B G R
i)
T & — - i [
\ | | b
) 1 |
| I
| |
|
L [ Ny A
Fig 9 Imaging spectrometer with convex grating l__ 0 _’ _
«—r T == —_———
................................................................. LT
___________f}ff = 546“_"2 I Fig 11 Imaging spectrum received on detector
5 | | N 1'% ™
404.7 nm \fﬂ-g{“ ,'
lh T T T T T = T T * )
400 425 450 475 500 525 550 575nm
Fig 10 Spectral line of Hg-lamp
2.2
[15 °
References
[1] Goetz AF H, Vane G, Solomon ] E, et al. Science, 1985, 228; 1147.
[2] WANG Jian-yu( ). Charateritic Analysis and Development Status of Airborne Imaging Spectrometer: New Progress and Develop-
ment Strategy of Remofe Sensing( : ). Beijing: China Science and Technolo-
gy Press( ), 1996. 99.
[ 3] ZHENG Yu-quan( ). Opt. Precision Eng. ( ), 2005, 13(6): 650.
[4] Green R O, Chrien T G, Niei Son 1], et al. SPIE, 1993, 1937 180.
[ 5] Rickard L J, Basedow R W, Zalewski E F, et al. SPIE, 1993, 1937 173.
[ 6] Babey SK, Anger C D. SPIE, 1993, 1937; 152.
[ 7] ZHENG Yu-quan, WANG Hui, WANG Yifan( s s ). Opt. Precision Eng. ( ), 2009, 17(11) . 2629.
[ 8] HUANG Yuan-shen, NI Zheng-ji. ZHUANG Song-lin( , , ). Optical Instruments( ), 2005, 27(6) . 38.
[ 9] HUANG Yuan-shen, CHEN Jia-bi( s ). Optical Instruments( ), 2007, 29(6): 40.
[10] Prieto-Blanco X, Montero-Orille C, Couce B, et al. Optics Express, 2006, 14(20);: 9156.
[11] Beutler H. Journal of Opt. Soc. Am., 1945, 35; 311.
[12] Lobb DR. Appl. Opt. . 1994, 33: 2648.
[13] Welford W T. Progress in Optics. Vol. 1V, North-Holland. Amsterdam. 1965. 241.
[14] Peng Y K, Lu R F. Biology and Technology, 2007, 8753:1.



[15] Lobb D R. SPIE, 1997, 3118. 339.

The Integrative Design for Imaging Spectrometer
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Abstract The hyperspectrum imaging spectrometer will achieve miniaturization and high spectrum resolution and high space res-
olution along with development of the hyperspectrum imaging technology that is becoming a trend. This trend requires the de-
signers to improve and optimize their designing constantly in designing the instruments. The present paper carried out a method
of integrative design for imaging spectrometer. This method suggested that the design and optimization work of the disperse sys-
tems of imaging spectrometers would take into account the whole systems, but not consider themselves only. It would get a per-
fect result by using this method. This paper also explained in details how the method can be used in the design course of imaging
spectrometer with convex grating which has been used widely recently. Finally, this paper validated the method by testing the

imaging spectrometer with convex grating, which was developed using this method.
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