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Abstract High spectral resolution solar radiometer for ground-based measurement of atmosphere CO, absorption
spectrum is suggested, including a brief introduction of instrument design, method of relative spectral radiance
measuring, calibration of spectrum and instrument line shape (ILS). It is indicated that in the spectral band between
1560 nm and 1575 nm, the spectral resolution of instrument is 0.097 nm, and the relative intensity of stray light is
about 0. 5% . For instrument validating, CO, absorption spectrum of experiments are compared with those of
theoretic calculation by LBLRTN software. Comparison shows that the relative intensity, wavelength position and
shape of those two absorption spectrums are accordant.

Key words remote sensing; measurement of atmospherical CO, ; high spectral resolution; solar radiometer

OCIS codes 300.1030; 070.4790; 280.1120

1 &8 = P AR R RO (SCIAMACHY) 4% . it 41 id
e R A R A Ry ey A B R IR O T T PR A O I B R O T

F NS R0 4 R K L2 AR g mE (00O REOCOD T,

F T CO, B ARASMEIISE h EE AA i LWL W] LS e B B0 I kAT 3k, CO,

WAL R CO, BZS RN E 28R T 1) I THOHRG B A — 2 R E R AR T L S A 114 D't i

AR TER AL T, AR s TR R 3 B DR IR A

CO, AL TR A7 IR 2 SCHO I TR (GOSAT ), T SRS COL BB RN Bt f2 2 5

KRB 2013-07-26; Y& R B HI: 2013-10-10
HEEWB : FEB 2GS Y BR 2058 Be AR A8 TR 4 A A S ET 5 H (YO3RC11123)
EHEB A X #1980, B 1+, By B ST 51, 355 S5 62 BRI R B R O im A AR .

E-mail: piglll@aiofm. ac. cn

0228003-1



i

g3

A€ IR o D' i O B A S SRS 8 e i e K B
S CO, MR 1560~ 1575 nm B iy I 45 —JE 28 A
Xt G A EE SR ARE CO, 10 B3 3 T 7 B G 4
VIE 288

A SO BT G K PR AR S T ot E Bt
DA A X DG 1 4 A B 0 i B 2 T K 8
P B AN £ ) o R s 1 7 125 FAE AR 45 2R S I KX
514 52 B A BE W AT i U 25 2R 5 LBLRTN 4k 44
(Y BRI 5 25 AT TR0 B2 R H A

AN PPN LR T

1 DT A B R S 3 1 Dl o AR G820 Dy iR € 1K
PIASEE A S h HITEDG 2 R G K BB AR S RE L 1l
Wt 2 OBOLY AL e B GBOLE RS
56 OB AR 5 Y 10 BRI

B 1R RTEDE Y ARG RN BE L xRS H
NS E N R B WL E R R NS R e
I, 7 22 40 AL S B OB 2T A5 3 T2 i 143 2 1 [ 5
i B 2 REOEOLSE: RGNS R Z RS
ok P A S DA RSB €5 7 5 ol T A A R T A
BB 15 nmo oo R G 0 28 9 A T3 BT U
T L IR I B R Y 2 a8 3 ) A 05 5, ml LA
5 O % AR A B ) 8 T R B A

B EDE A REM T2l mon 1.5 W5 F

object lens

field lens

\ exit pupil
filter

1 HiEEF RS EE
Fig. 1 Sketch of forward optical system

™\

entrance slit

collimating lens

K2 @it R G R ER

Fig. 2 Sketch of dispersive optical system

Bh 4. 77T, B AG MW E KRB R
820 mm, [N 't M 19 2% 48 % i Dy 600 line/mm, [A]
WA 1500 nm., FIH Zemax B4 1155 14 21 /Y
TR 2% B A 2 TG 7 B S R BB R /NN g 1 B oR . 1
o RMS SRR, BULER BT TR B B K
R (1560. 00 nm) ., H1 & (1567, 50 nm), T R
(1575. 00 nm) &b i 5% HURE 70 A7 % DL R AT U3 o

£ R K A A T R BT L

Table 1 Spot radius in focal plane with different wavelengths

Wavelength /nm Spot RMS radius /mm

Diffraction limit RMS radius /mm Rate of dispersion /(nmemm ')

1560. 00 0.0133
1567. 50 0.0011
1575. 00 0.0961

0.00965 1. 9794
0.00971 1. 9764
0. 00976 1. 9739
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Table 2 Polynomial fitting parameter of spectral

calibration

A /nm
1554.73
0.04574

B /nm
0.09979
0. 00049

C /nm
—3.5896X10°
1.2619X10°°

Value

Error
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1574
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Table 3 Gaussian fitting parameter of ILS

Results of fitting

Wavelength /nm

Yo x./nm Ao w /nm FWHM /nm
1569.5940~1569. 6926 0.0052 1.2X107" 0.1041 0.0824 0.0971
1572.4755~1572. 5745 0. 0044 4.7X107° 0.1043 0. 0827 0.0974
1574.9538~1575. 0531 0. 0049 —1.0X10°° 0.1032 0.0819 0.0965
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