N S S
356 6 ot - - il Vol. 35, No. 6
2015 4F 6 J ACTA OPTICA SINICA June, 2015

% B U B gl R IR AR B R e/
I3 320 B0 VT 8 7 TR 58
ERET ZNE E OB £ #

e B2 B A AR GRS B LS W BRAE S BT,  AR KR 130033
*rf E B2 R A=, dE 3T 100049

FE WA R B RGNS T R B R Ll AL, B 3 0 2 A B D g, 3= 228800 B /9 )& X 7] —
KAH FR AR HEAT TR A 1B o Ay 592 0 IR G/ 140 28 8% R, A5 17 I 320 4 D00 5 5 I 00 I A =X 1 D 5 77 vk
KRR AR AT o AR 3 AT 12 AR 2 | TR S8 17 B MM ER [ 5% A B ST A8 R R I B A AR R A 5 KRS /I 1 58 B 4R
5%, 2R FH Matlab 315800 D2 T H AL (STK) T £ 35 5% 963108 43 B 15 H s (8] [8) B& 23531 A 429 s F1 430 s 43 35 3 BR i 2%
L T IR AT R 22 A BT L 25 PR R A R 1, B8 — RAR N 5 1 30 AR DU B AR DX, e 26150 R G/ 11 A8 R AR
VETC 5] 9 430 s

KW KA KA PERC; KN i1 B ] [ b

RESES P4123 SERARIRAD A

doi: 10.3788/A08201535.0601001

Study on the Method of Passive Multi-Mode Space-Based Atmospheric
Sounding Spectrometers Nadir and Limb Matching in-Flight

Cui Chengguang'® Wang Shurong' Huang Yu' LiBo'
'Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences,
Changchun, Jilin 130033, China
*University of Chinese Academy of Sciences, Beijing 100049, China

Abstract The passive space— borne atmospheric sounding spectrometer is a multi- mode hyper- spectral
spectrometer and in a sun synchronous polar orbit. One of its main objectives is to observe the same atmospheric
volume in both nadir and limb within one orbit, i.e. nadir/limb matching . In order to observe the same atmospheric
volume in both nadir and limb, the method and time interval A7 of nadir/limb matching are researched. According
to the operation modes of the payload, satellite orbit and Earth’s rotation, the mathematical matching model is
founded to study the method of nadir/ limb matching. Through calculation of Matlab and simulation of nadir/ limb
matching in Satellite Tool Kit (STK), the time interval are intended to be 429 s and 430 s respectively. At last,
considering Earth’s oblateness and orbit decay, combining with the two settings of nadir and limb scanning, and
uniforming detection target area of nadir and limb, the final time interval is confirmed to be 430 s.
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Fig.1 Observation concept and the typical orbit of space—based atmospheric sounding spectrometers
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cos 0, =cos 0,/ cos 8.5°, (1)

cos(f, + Af) cos 8.5°=sinf , (2)

sin 0, =sin 0+ tan 8.5°, (3)
v=|0Q|=R" cos(6, + AO)/ cost, . (4)
x"=R* sin(@, + AG)— R+ cos(6, + Ab) tan 6, , %)
P=R*+x-2-x-R- cosb,, (6)
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(2) matching model (b) mathematical model
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Fig.2 Model of limb/ nadir matching
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Table 1 Orbit parameters of passive multi-mode space—based atmospheric sounding spectrometers

Semi-major axis Eccentricity Inclination Argument of perigee RAAN True anomaly
7210 km 0.001 98.5° 0° 349° 0°
KR AN X0 BRI AL 37 A1 IFO V)34 24 0.045° x 1.8, X 17 25 6] 43 3 R 4351 4 0.6 kmx26 km 3 kmx26 km , %
& STK AH N 2 BN 2% 2 FF 75, S 7 b 10 0000 38 (Test) , e M B B R 28 3 29,59, 45 31°N, £ 24 VAT H 4>
Tl Ay 5 RN K P2 A7 A o I T DG TREASE A A ST A3 BT 3 R 6 HEAT AT DL A B, 9F 9 ORI/ i A8 A A i
() V) o o () BHL A S 2o A b T oy, {7 L5 R AN 3R 3 T, BU R 25 5 25 0] 43 B 3 R 3 km, 7K P25 0.6 km .
22 2 o B3R A B O S TR s T R A K

Table 2 Parameters of passive multi-mode space—based atmospheric sounding spectrometers

. Basic — definition — rectangular VxH— 0.9°%x0.0225°
Nadir Basic — pointing — point type Fixed in axes
_ Basic — definition — rectangular VX H—0.9°x0.0225°
Limb Basic — pointing — point type Fixed — azimuth X elevation — 1.95° x 28°
43 STK {5 BRI W31
Table 3 Calculation of period simulated by STK
Access Limb-to—test Nadir-to—test Interval
1 2014.09.17 06:16:58.142 2014.09.17 06:24:06.470 428 s
2 2014.09.17 04:49:35.930 2014.09.17 04:56:42.941 427 s
3 2014.09.17 05:25:58.654 2014.09.17 05:33:07.799 429 s
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Fig.3 Scanning model of passive multi-mode space—based atmospheric sounding spectrometers
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Fig.4 Timeline of passive multi-mode space—based atmospheric sounding spectrometers
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Fig.5 Prediction of passive multi-mode space—based atmospheric sounding spectrometers semi—major axis
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Fig.6 Timeline change of passive multi-mode space—based atmospheric sounding spectrometers
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