A ER-INC)

Chinese Optics B

IRBSAHEE RN RO RGO R G RT

LMHE ZFiE ZR9ER ERE BEE #E

Optical system design of hyperspectral imaging spectrometer for trace gas occultation detection
KONG Xiang-jin, LI Bo, LI Han-shuang, WANG Xiao-xu, GU Guo-chao, JIANG Xue

FIHASL:

FUARSE, 2518, 29850, EWel, BUEHE, # 5 . R A AUARE B 2O DG sgosB (0 Rt hEDEE, 2024, 17(3):
661-673. doi: 10.37188/C0.2023-0153

KONG Xiang-jin, LI Bo, LI Han-shuang, WANG Xiao-xu, GU Guo-chao, JIANG Xue. Optical system design of hyperspectral
imaging spectrometer for trace gas occultation detection[J]. Chinese Optics, 2024, 17(3): 661-673. doi: 10.37188/C0.2023-0153

TEZR R View online: https://doi.org/10.37188/C0.2023-0153

LT RO BR I H A R

Articles you may be interested in

T R B AT E I F AR v B4 10
Application of spectral imaging technology in maritime target detection

HEDEE (H3E3C) . 2017, 10(6): 708 hitps://doi.org/10.3788/C0.20171006.0708
KA AR ) 67 R LR S R Bt

Optical/algorithmic co—design of large—field high—quality simple optical system
FREDEE (FRIEC) L2019, 12(5): 1090  hitps:/doi.org/10.3788/C0.20191205.1090

KA FLAR SR A 6 R GE it
Design of large aperture ultraviolet optical system for ultraviolet camera

rREDE (Fh3E3C) L2018, 11(2): 212 hitps://doi.org/10.3788/C0.20181102.0212
AR LM R BRSO R Ge ikt

Design of decentered aperture—divided optical system of infrared polarization imager
FREDE: (FPESC) 2018, 11(1): 92 hitps:/doi.org/10.3788/C0.20181101.0092
FHTF AR BASGEAS 14 't H P00 28 e e P 3 3

Linearity testing device for the photoelectric detecting system of solar spectrometers

FEDEE (HYESC) L2019, 12(2): 294 https://doi.org/10.3788/C0.20191202.0294
WOCHRIR AL G A B S M E R G T

Design of micro—optical system for laser displacement sensor sensing probe

i (Fh3ESC) L2018, 11(6): 1001 hitps://doi.org/10.3788/C0.20181106.1001


http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2023-0153
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20171006.0708
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191205.1090
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20181102.0212
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20181101.0092
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20191202.0294
http://www.chineseoptics.net.cn/cn/article/doi/10.3788/CO.20181106.1001

7% 3 rhEDGE: (Hrsesg) Vol.17 No.3
2024 45 H Chinese Optics May 2024

XERS  2097-1842(2024)03-0661-13
RESEBEERNS LG HRGE N FERSEIZIT

A4 2 B, ZEF, IR, EAL & F
(1. PEBZR KELER TG WEF KB, T4 K& 130033;
2. FEABF R AZE, L 100049 )

BEIEESAAMEN RS EZ L, IR ESEERTEZEH . TSR, B & REHES a, Ak
T — A BT TAEM S GBSO . R G W IHBEE R RGEIE 51, 4251~ 1T T8 18 SR 5 1 T G
45K | AL HMNEE R AR 5RO & 450, A s/ TR . RIS G a5 Ak, fifbas =i ot
TEAAE 250~952 nm i L Bl N T AR, Hob 2 Ah-n] IGIEE T AR BN 250~675 nm, Yeig /¥R T 1 nm, MTF fE45
ZE W AN 20 Ip/mm A& T 0.58, 254 I K AL RMS {E1/NT 21 pm; ZEAMEE TAEB BN 756~952 nm., 6%
SIPERAOLT 0.2 nm, MTF 7E43 28 HirRpiii o 20 Ip/mm 20315 F 0.76. MK AL RMS (HE/NT 6 um, Hif £ 1%
TR . SRR S DGR RO R G0 T DASEI R SR A 460

X B OFEEF A%EH RN R AR BRI AR RS AL

FE 4y 25:TP394.1; TH691.9 XHEFRERE: A doi: 10.37188/C0.2023-0153

Optical system design of hyperspectral imaging spectrometer

for trace gas occultation detection

KONG Xiang-jin'?, LI Bo' ", LI Han-shuang', WANG Xiao-xu', GU Guo-chao', JIANG Xue'
(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)
* Corresponding author, E-mail: libo0008429@163.com

Abstract: Trace gases, as important constituents of the atmosphere, play an important role in the ecology of
the planet. In order to realize the requirements of wide-band, hyperspectral and all-weather continuous meas-
urement, a hyperspectral imaging spectrometer operating in occultation detection mode is designed in this pa-
per. The system is a dual-channel structure with a common slit, the UV-visible channel adopts a single con-
cave grating, and the infrared channel adopts a structure combining Littrow and immersion grating, which ef-
fectively reduces the volume. The software is used to optimize the optical structure, and the optimization res-

ults show that the spectrometer operates in the range of 250—952 nm wavelengths, of which the UV-visible
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channel operates in the wavelength range of 250—675 nm, the spectral resolution is better than 1 nm, the MT-

Fs are all higher than 0.58 at a Nyquist frequency of 20 lp/mm, and the RMS values at various wavelengths

of the full-field-of-view are all less than 21 um; the infrared channel operates in the wavelength band of

756—952 nm, the spectral resolution is better than 0.2 nm, the MTF is higher than 0.76 at the Nyquist fre-

quency of 20 Ip/mm, and the RMS value at each wavelength in the whole field of view is less than 6 um, all

of them meet the design requirements. It can be seen that the hyperspectral imaging spectrometer system can

realize the occultation detection of trace gases.

Key words: optical system design; occultation detection; trace gas; hyperspectral imaging spectrometer
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Fig. 1 Schematic diagram of occultation detection
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Fig.3 MTF graph of the telescopic system
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Fig. 12 MTF graph of the spectrometer
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