0%, #5610 i o 5 b i
10 H

Spectroscopy and Spectral Analysis

i Vol. 30,No. 6, ppl697-1701

June, 2010

I 2 0 8 15 1

b5yt K LR 5

BRAENE, ZHCRT . FREEL KETF. BRAE

L PR BE R FOCER TR S W BRI SET ,  ADEE E R E G 5005, Ak KF - 130033

2. PEPBEREVFAERE. s 100049

3. HEPBLERE RSB FT, LR 100029

m =

M 321 BAG ' T AR — o 0o DR e R M A A 5 AR L P 9 (L P 2 2 (DDl o S A o (1R L

JERE PR AGOEIE ORGSR S RE A A — U AR AR {5 1 L A A 330 0000 %) B A5 3543 A 1 o6
EREE, O IR GO SN S A da FIRE S R0/ B, N7 1SR LU 4 1 (ORI 320 10k
TEAUEMR LR A 30, Sl 750 e AR Y . AR R STHE f A F MODTRAN 4. 0 B0 7
DL 5 AF D A AR SE B . EIE EAG S 1 C AR A1 e 120 15 e 1S S B AR AL 7 L TR 0 2%
TR AEIREL . S5RERMT, ESLRIULI A (R B ISERAE ML R LU AR T 8. AR N SR g0 E . AT N IR AR 7
ERIGIRNT e 141 BAGOEE SOSERAE LIS T 1 (51 LU A, I SRR S 1 FEE A p TE A 1

KA

HESES: TH744.1 MERFRIRES: A

Bt B I e A AN RS I AN BT 745 21 1
JZ AT o RO R ol T TR R L M R UL LA e A S
[Fa) 762 o 4 L IR IR] ) JE 2 PR R 55 Z2 AP T HAT A al AU 1
e, T TR 8 O AR A Bk R R ACR G T
BE L R T AT 3 FOLI L BRI Ly
AR G H /) O 7 Al i 77 X R 7y =X
AR R A B Y (H T B R . M LN Ty
XEREA ST HER, i THSEH0E A R aettT
PYCAT RIS ] P A8 L0+ PR st H 2 1) 5 9 FEARAIR o i 0 0L
75 2 — T AN 77 2 B R RN 7 3 =
VEa) 52 i 9 ] S [ b EL A 3 A UL 7 5 g e L R A
ZE MR SIES

BT — Rl MR RO IE & — i 27 1 B % »
BRI A BREEHRS T B Bt R R R G A Pt
LA, R RIERYES KGR E R AR
A A7 R AR A BE LU 25 5 BORPTERE » by i
R ETANT Y UG ORI = A T R A S
114 RSO (SRR o i 11 B A X o 3 10 4F2%e, TR
188 SRR 1 e 30 FSAG ' 8 ASC DR DAy L R ) DI 342 3 1 9

i B HA: 2009-05-10, 1&ITHED: 2009-08-20

Wi BT GRSk R TERE: (R
DOL: 10. 3964/j. issn. 1000-0593(2010)06-1697-05

FIRRIN A R IR E GRS MG BUS T —E MR AR, ©
I T OSIRIS® F1 SCIAMACHY!™ 25 Iifs 11 5 1% Y6 i
1. IR, FEBE BB AR B U S Y B R T %
S 5 v ERb B K S BT 5T BTG T R I 1 S5Ot oK
5, T ERHF R B GRS P P 5T 51 52
BARCTEA BT A, o ERL A B KR BB 55 I B 5T
i 3 R A

IS ICTE A (515 b2 BR ] B AR R ) — N EE &K,
R A GG TS USSR M BE I B E e bR . 7E IR B S5 1
T AnARAF S 55 BN MRS 4 F el — B g BRAS B AR L R
SERREARERHEM R, fFBR LI AR T R4S
BBG A REEN G  T R AN BT AR E RN E
ST

A ST SE PG 320 G S T BRI A S5 2 % 0 o e ) £
FEH K, $EH TN LR, R S T 0 5 e R
3 ARG A E 1 LT3R K, il T 15 M e bt 115
FEFE s RBURE R R SR BT PR SR ALK . 285 A
2 (7 M AT L 1 ) 320 B AZ OGS A R A L A S 7Y
SR 2% R E e LE SR T T BRI s JRJa 1 S B s Y
HI IR B . £ SE 02 R AT BRY TR G IR AT G 1 A5 6%
{UFFRENLIEAT T 5 LU &

EEWB : FESHANT R ETTRI (863 151D (2009AA12Z151) 5 F A1 ERRABE KA u R S U5 W BERT 5 B = W1 B1Hr 0T A %2 By

TEB RIS BEIRAE. 1979 4R2L, P[RR KL RT S DU B B i L e A

* JETUBRR A

e-mail; wsr608_(@yshoo. com. con

e-mail : gshxue2006(@163. com



1698 Kl 5 T

530 %

1 s AT RI  SA f :

1.1 NEXEERE

I 301 8% 15 i A SR I b s s 0 K SRS i da i, i
B RDCREE B, FAFRIAT ORI RS
B B AR B 1 Ayt I LA R B P .
Hh-AT DU B, i BUAG O T AN 2 Wi ) % W i e e R R A
I 343 VR % #2 (line of the sight) b 8 B 280037 N 1 Bt
LRI

Line of
sight

Surface

Fig. 1 Limb-viewing geometry for limb imaging spectrometer
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Fig. 3 Layout of optical system of limb imaging spectrometer

Table 1 Parameter of limb imaging spectrometer prototype

270~390 nm(2nd order)

Spectral range 540~780 nm(1st order)

1. 4 nm(1st order)

Spectral resolution 0.7 nm(2nd order)

IFOV 0. 2 mrad
Total Field of View 2.3°
Entrance pupil diameter of telescope 24 mm
Focal length of telescope 120 mm
Focal length of system 124. 8 mm
Slit dimensions 5 mmX50 pm
Grating density 300 g+ mm~!
Detector array size 1 025X1 024

Detector pixel size
Outline dimension
Mass

13 pmX 13 pm(2X2 F I
450 mm X250 mmX200 mm
8 kg
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Fig. 4 Spectral transmissivity curve for the prototype
(a) UV band; (b)Visible band
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Fig. 5 Quantum efficiency curve of E2vCCD4720
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Fig. 7 SNR curve of theoretical calculation for the prototype

(a) UV wavelength-band; (b) Visible wavelength-band
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Fig. 8 SNR curve of experiment result for prototype (a)
UV wavelength-band; (b) Visible wavelength-band
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Analysis and Experimental Validation of Sgnal-to-Noise for Limb Imaging
Sectrometer

XUE Qing-sheng" ?, WANG Shu-rong'* , LI Fu-tian', LIN Guang-yu', DUAN Ming-zheng®

1. State Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of
Sciences, Changchun 130033, China

2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

3. Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China

Abstract Limb imaging spectrometer is an important new remote sensor for research and application. Signal-to-noise ratio
(SNR) is one of the key parameters to quantitatively evaluate the image quality and radiometric performance of an imaging spec-
trometer. The estimation and testing of SNR are very important for developing an imaging spectrometer. From the perspectives
of radiative transmission and energy conversion, the SNR model is proposed, and the SNR equation of dispersive-type limb ima-
ging spectrometer is derived, and the SNR values under several observing conditions for an limb imaging spectrometer prototype
developed are theoretically evaluated based on atmospheric radiative transfer code MODTRAN 4. 0. The results show that the
SNR of the prototype under typical viewing geometry is not less than 8. As experimental validation, SNR testing was performed
using an internally illuminated integrating sphere, and the experimental results have proved the correctness of this theoretical

model.
Keywords Limb imaging spectrometer; Radiative transfer; Imaging performance; SNR
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