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Abstract: A space-borne differential optical absorption spectrometer was designed on the basis of a
four channel Offer imaging spectrometer with a convex grating. It could acquire high accuracy radia-
tion scattered by earth surfaces or air in a nadir push-broom mode, and could quantitatively obtain the
trace gas distribution based on the “fingerprint” absorption of the trace gas at different spectral infor-
mation and the differential optical absorption spectrum algorithm. According to the characteristics of
large field, wide wavelength range, high spatial and spectral resolution of the spectrometer, the corre-
sponding methods of spectral calibration and radiometric calibration were presented, and a calibration
system was built. Then the spectral and radiometric calibrations of the spectrometer were realized,
and the calibration uncertainty was analyzed. Experimental results show that spectral calibration un-
certainty of the instrument is 0. 027 nm and the radiation uncertainty is 2. 96%. The calibration accu-
racy meets the given requirements and can provide a foundation for quantitatively inversion of the in-

strument.
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Fig. 1 Plane CCD detector for imaging spectrometer
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Tab.1 Equation of spectral calibration of each channel
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Tab. 2 Uncertainties of spectral calibration of each chan-

nel at central field (nm)
- EAAT IR SRS BIES A EUR
AHERE WEE AWMEE e
£V 0.01 0.008 0.024 0.027
4N 2 0.01 0. 009 0.023 0.026
GRS 0.01 0.012 0.020 0.025
Arul, 2 0.01 0.014 0.018 0.025

2.3 RiTERLEREIE

R 56 E Y TE S b 4 R, R R OR AR B A
L0 W W OGSO B T PtCrNe 250 B HZ 4T Y 4
fIEREZE . PtCrNe 250 BA AR AT J2& 78 B A G 45 Aok
P58 5E il i Newport 23 7 2 77 ) 6035 B A%
FEGRAT o 0 #T 2 0 B ARAT 19 R AF 33 2 (5 A AN 38 4
AR AR TR AR R A R D IO 2 T
A UESE R, AR 1 38 1 ] 56 UE 45 SR
3R, IMZEMER KRN 0. 029 nm, X & U F
FAARUE S 405 0 AT 10 28 A 245 S I 25 /0N | Aol
JE B R 22/ T 0,05 nm [ ERRER .

F3 AR 1BEREERERWIE
Tab. 3 Calculation results of spectra of visible channel 1
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Fig. 3  Schematic diagram of radiometric calibra-

tion system
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Fig. 4 Spectral irradiance curve of integrating

sphere
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Tab. 4 Relationship between DN and spectral irradiance

in visible channel 1

_ _ ok e
S i 1% 90 I FE s
J(Wem?«Sr ! enm )
13 615. 650 2.047 68
F i 1/3 0 14 700. 339 2.659 29
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15 054. 839 2.883 97
g 1/2 0 16 513. 869 3.722 34
18 785.109 5.050 69
20 112. 849 3.820 91
ho i3 2/3 22 961. 210 4.915 05
27 598. 890 6.664 46
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Tab. 5 Calibration results of chosen CCD pixels in visible

channel 1
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Tab. 6 Verification of radiometric calibration results
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Tab.7  Uncertainties of absolute radiometric calibration
in visible channel 1 (%
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