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Research on the method of updating instrument line shape
function of on—orbit fourier ultrahigh resolution spectrometer

WANG Jun-Feng'>  YE Han-Han'"  YI Wei-Ning'"  CHEN Zhen-Ting' >  FANG XueJing'> DU Li-Li'
(1. Key Laboratory of Optical Calibration and Characterization Anhui Institute of Optics and Fine Mechanics
Chinese Academy of Sciences Hefei 230031 China;
2. University of science and technology of China Hefei 230026 China)

Abstract: Instrument line shape function ( ILS) is one of the important physical characterization parame—
ters of the fourier spectrometer which affects the accuracy of the spectrometer. With the high-precision
demand for remote sensing applications such as space measurement and atmospheric detection how to
measure and update the ILS of the on-erbit spectrometer in real time is an important means to improve
the accuracy of on-orbit ultrahigh resolution spectrometer. This paper used Fourier spectrometer as an
example according to the principle of ILS used the characteristics of the measured solar spectral cali—
bration data of the on-orbit ultrahigh resolution spectrometer which have independent Fraunhsfer line
and less influenced by atmospheric aerosols to monitor and update the ILS of the on-erbit ultrahigh
resolution spectrometer. In this paper the Kurucz solar spectrum model is used as the reference spec—
trum the characteristic peaks of the measured solar calibration spectra and reference spectra are selected
in the corresponding band by adjusting the slit model of the spectrometer the characteristic peak resid—
uals are iteratively compared to calculate the ILS parameters of the instrument. Finally after making a
convolution between the updated ILS and the theoretical limb spectrum we compared the results with

the measured limb calibration spectrum. The error range is —6% ~8% . These results show that this
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method can provide a reference for supervising and updating the ILS of on-orbit ultrahigh resolution
spectrometer.

Key words: instrument line shape function calibration spectrum fourier spectrometer solar spectrum
model characteristic peak on-orbit
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Table 2 Comparison of theoretical spectrum and measured
spectra of ILS before and after updating

P et yemt A4S, AS,; %
1 6168.2 1.99 1.79E09 2.67EH0 85.08
2 6199.5 4.89 3.68E40 -1.90E40 151.63
3 6211.5 3.29 7.77E40 -5.59E41 107.19
4 6224.9 5.49 2.40E40 -6.72E41 102.8
5 6255.8 5.99 2.48E40 -2.39E40 196.37
6 6279.4 3.19 3.24E40 -1.32E40 140.74
ILS 0C02 2017
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3 strument line shape of mobile remote sensing Fourier trans—
Table 3 The average relative error of statistical compari— form spectrometers ] . Proceedings of SPIE-The Interna—
son of several measured spectra tional Society for Optical Engineering vol 5979 2005.
D AS,, AS,, 1% 5 XIONG Wei SHI Hai—lian.g YU Neng-hai. Study on a Nfzw
Method for Instrumental Line Shape Measurement of Spatial
! 6.25E40 6.54E40 4.64 Heterodyne Interference Spectrometer ] . Spectroscopy and
2 -3.18E-09 -3.37E-09 5.97 Spectral Analysis(
3 5.39E41 5.81E41 7.79
4 -1.50E41 -1.41E41 -6.00 ) 2015 135:267271.
5 3.35E40 3.23E40 -3.58 6 LIOU K. N.. An Introduction to Atmospheric Radiation
6 ~7.39E41 ~6.95E1 ~5.95 ( Second Edition) ( M) . ( ()
7 3.94E-0 4.19E40 6.35 ( 2 ) : ) . Beijing: China Mete—
8 2.48E-09 2.37E09 -4.44 orological Press 2002:28-33.
9 —4.62E40 —4.77E40 3.25 7 Richard A. M. Lee Christopher W. O’ Dell Debra
10 2.51E40 2.57E40 2.39 Wunch Coleen M. Roehl et al.. Preflight Spectral Cali-
11 _3.04F41 _2.98F11 _1.97 bration of the Orbiting Carbon Observatory 2 J . [EEE
12 1. 69E-09 1.72F409 1.78 TRANSACTIONS ON GEOSCIENCE AND REMOTE SENS-
0C02 ING 2017 VOL.55 NO.S5.

> https: //disc. gsfe. nasa. gov/datacollection/OCO2 _L1B _ Cali-

bration_7r. html.

Kurucz
ILS
ILS

ILS

References

1

3

David W. T. Griffith. Fourier transform
spectrometer instrument line shape ( ILS) retrieval by Fou—

Cirilo Bernardo

rier deconvolution J . Journal of Quantitative Spectroscopy
& Radiative Transfer 95 (2005) : 141450.
FrankHase

mental line shape of high—resolution Fourier transform IR

Thomas Blumenstock. Analysis of the instru—

spectrometers with gas cell measurements and new retrieval

software J . APPLIED OPTICS 20 May 1999 Vol. 38

No. 15.

ZHANG Lei  YANG Min—<zhu ZOU Yaopu HAN Chang-
pei. Instrument line shape of infrared Fourier transform

spectrometer and its engineer applications ] . Optics and
Precision Engineering (

) 2015 12(2) :45-49.
Harig Roland ~ Rusch Peter Schifer Klaus FloresJar—

dines Edgar. Method for on-site determination of the in—

10

11

12

13

15

16

WU Jin-Guang. Modern Fourier Transform Infrared Spec-
troscopy and Its Application ( Volume 1) ( M) . Beijing:
Science and Technology Literature Press (
C )
) 1994.12:3-46.

Té Y. Jeseck P. Payan S.
spectrometer of the Université Pierre et Marie Curie QualAir
platform J . REVIEW OF SCIENTIFIC INSTRUMENTS.
2010 81 103102.

Kang Sun Xiong Liu Caroline R. Nowlan et al. Charac—

et al. The Fourier transform

terization of the OCO=2 instrument line shape functions u—
sing on-orbit solar measurements ] . Atmospheric Meas—
urement Techniques. 2017 10 939-953.

WANG Jun¥eng DENG HongPing YI Wei-Ning et al.
Application of Matching between Two Kinds of Non—oaxial
Remote Sensing Equipment Based on Coastline Area ] .

J. Infrared Millim. Waves(

. ) 2017 36(4) :439-445.
Michele Meroni et al..

Characterization of fine resolution field spectrometers using

Lorenzo Busetto Luis Guanter

solar Fraunhofer lines and atmospheric absorpti on features
J . APPLIED OPTICS. 20 May 2010 49( 15) .

Pollock R RAM Lee et al. The Orbit—

ing Carbon Observatory ( OCO-2) : Spectrometer perform—

Frankenberg C.

ance evaluation using prelaunch direct sun measurements
J . Atmospheric Measurement Techniques 2015 8:301-
313.
Frangois Chateauneuf Serge Fortin Henry Buijs Marc—
André Soucy. On-erbit performance of the ACE-¥TS In-
strument J . FEarth Observing Systems IX. Proceedings of
SPIE 2004 5542.
Crisp D. Pollock H.R. Rosenberg R.
orbit performance of the Orbiting Carbon Observatory
(0Co=2)
products
(2016) .
Eldering A Randy Pollock Richard Lee et al. Orbiting
Carbon Observatory 2 Level 1B Theoretical Basis Docu—

et al. The on—

instrument and its radiometrically calibrated
Atmospheric Measurement Techniques. Discuss.

ment. Online . Available: http: //disc. sci. gsfc. nasa.
gov/0CO-2/documentation/oco2-+7/0C0O2_L1B_ATBD.
V7. pdf last access: 27 November 2015.



