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Abstract: To invert precisely the CO, concentration in atmosphere by the green-house gas information
obtained by satellite remote sensing, this paper researches the high spectral detection technology with
high spectral resolution and high Signal-to-Noise Ratio(SNR). A method of fine spectrum splitting
was demonstrated using a large area diffractive grating at three spectral bands of 0. 76,1.61,2. 06 pm.
According to the theory of remote sensing detection, the theoretical SNRs of the three bands were de-
duced to reveal the restrict relation between the spectral resolution and the SNR. The detectors with

large pixel sizes and high quantum efficiency were selected to detect the weak signal with high SNR by
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using methods of pixel combination and blind pixel correction. A spectral calibration facility was es-

tablished to measure the instrument line shapes (ILSs) of the three bands, and the center wavelength

and the full-width at half maximum (FWHM) of each spectral channel were determined with a Gaussi-

an fit to the core of each ILS. The results of the spectral calibration indicate that the spectral resolu-

tion is 0. 04 nm. The above-mentioned study provides the basis for the realization of accurate detection

of absorption spectra and 1—4X10"° reversion precision of COs,.
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Tab.1 Main specifications of three bands of CO, sounder
W2 I 42 435 Bt/ pm 0.76 1.61 2.06
1% Byl fl /nm 758~1778 1594~1 624 2 041~2 081

Hb 1A 43 B/ (km X km) 2X2 2X2 2X 2

1 38 iE 1242 500 500

JGHE 43 #E 4 /nm 0. 044 0.13 0.16

(ELLACYAr3iE 9%
‘ 360:1@5.8X 10"

(photon* s™' em * e sr '+ pm ")

240:1@2,1x10" 180:1@1.1X10"
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Fig. 1 Optical layout of CO, sounder
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Tab. 2 Incident angles and grating constants in 0. 76 pm

band
Je /() 25 20 15
At/ 34.112 47. 282 41. 962
g/ O 59. 112 67.282 56. 962
Set /(g e mm') 1847 2 156 1961

XFF1.61 pm 3B, A4 =1 592 nm, A, =1 642
nm, B =250 mm, HEM LR K 25 mm,
Af=atan(12,5/250) =2. 862 4°, L ffi a=25°,
2070 15°, 2R HBUE T3 7 2: 45 B A I A6
HRUILER 3.,

£3 L6l pmiBREINSAIEME R

Tab. 3 Incident angles and grating constants in 1. 61 pm
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S/ 25 20 15
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Real vs. length (80)
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Fig. 2 Diffraction efficiency curves of grating
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Tab.5 Main specifications of detector E2V55-30
FESH LD
Btk 1 242(H) X 576(V)
BRIt R} 22.5 pmX22.5 pym
i 1 10 T 2
A Ceramic 44-pin
. Ar:1.2 pV/e
LR
A;:3.0 uV/e
BE 4e@10 kHz;9¢e@1 MHz
R KB AR 6 MHz
T FTHL, 5% 450 000e
w5155 65¢/(pixel * second ' (@°C))
PR >80 %

TE G2 2 G5 A X AL AR R 28 B B0 T L 38 K
AR TC RS AT DUA 08 & & G0 15 W 1L, TRt 3
FLAEZS 18] 5 [l %F 2 AR 0T 34T A JF . 4R DI 2%
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Illumination and readout scheme for 0. 76 pm

band

FF 1,61 pm 1 2. 06 pm 1% B L 2 3 AH 7] 19
1 SofRadir 23 & ) SATURN-SW # HgCdTe
A AMNEM R T RSE R 30 pm X 30 pm. 1§ 0%k
1 000X 256, %IR8 R HBCE 0 f 2 B RE Ak
AL, FTLABEAE 1 W g4 & 7E 20 “C Y S Al
TAEFRES T Al LLHI 2 150 K, #il % i E /N T 8
min, FEFLRSEIE 6,

% 6 SATURN-SW BRMIBHEER RS H
Tab. 6 Main specifications of detector SATURN-SW

FESH g
Btk 1 000(H) X 256(V)
SN 30 pmX 30 pm
i ¥ 0.8 pm~2.5 pm
FPA 7] T {RiR & <200 K
0L L 4K 0.5X10%
A 79 dB
T R e 150e
i 11 3 2 or 4 (A[3E)
PN RS 8 MHz
i 3 % <250 Hz(4Wiiz )
5 1 g 3 5 ¢ <7%
e >99.5%
AR >60%

J TR EAEYE 1. 61 pm F 2. 06 pm 15 BE
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Fig. 4 Illumination and readout scheme for 1. 61 pm

and 2. 06 pm bands
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Tab. 7 Theoretical SNRs of three bands

1B/ pm 0.76 1.61 2.06
it SNR(1 kmX 2 km) 278 204 143
PHE SNR(2 km X 2 km) 393 288 202
SNR #6457 (2 km X 2 km) 360 240 180

SNR(2km-2km)
quadratic

L k2?4|

02 05 08 1.1 1.4 1.72023 2,629 3.2

Tlumination intensity/(10'* photons-s-m *sr '-um ')

Bl 5 1,61 pm BB AR e L
Fig.5 Measured SNRs for 1. 61 pm band
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Fig. 6 Scheme of spectral calibration system for CO; sounder
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Fig. 9 Relative spectral response curves for different channels on three spatial positions of 2. 06 pm band
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