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Abstract: In order to realize spectral calibration for TanSat’s hyperspectral Carbon Dioxide Spectrom-
eter (CDS), a calibration system was established and relevant methodology such as design of the sys-
tem, data acquisition and algorithms of data processing and etc was investigated. Based on the sound-
ing principle, CDS’s spectral requirements were presented. Design of calibration system and the a-
dopted equipments was described. Then after the scheme of Orbiting Carbon Observatory’s spectral
calibration was compared, the modified methods such as automatic data acquisition, rotatable integra-
ting sphere, power and dark calibration was analyzed. Finally, the methods of data processing were

described as well. Experimental results indicate that the ILS concentration radios of CDS are more
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than 0. 80, 0.81, 0. 78 respectively and the intervals of FWHM are 0. 039 2—0. 042 4 nm, 0. 123 —
0.128 nm, 0.157—0. 168 nm respectively. The intervals of spectral sampling are 2. 12—2. 95, 1. 97—

2.27, 1.92—2. 26 respectively. The comparison of on-orbit solar spectra indicate that the difference of

central wavelength are less than 0. 001 3, 0.058, 0. 065 nm respectively. It can satisfy the system re-

quirements of CDS.
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Tab.1 Spectral requirements of carbon dioxide spectrometer’s
Focusing - —
Band Parameter Requirements optics .dm. grating
0:-A 758—1778 . Soo
Weak CO; Spectral ranges/nm 1594—1 624 : \‘ -
, : —
Strong CO; 2 041—2 081 Beam splim‘r E”/’
0. A-band 0.033—0, 047 - ,
LN L
Weak CO. Spectral resolutions /nm 0. 120—0. 142 » Pointing mirror
Strong CO, 0.160—0. 182 Afocal telescope
0; A Signal to noise ratio 360 (D% R5
Weak CO; (~5% albedo@60°solar 250 (a) Schematic layout of optical system
Strong CO. zenith angeD) 180

Spectral sampling / FWHM > 2

ILS concentration radio /£3FWHM Ry ;>0.7
Centroid wavelength spatial consistency(nm) < 0. 02
IFOV/km® 2X2
Frame rate/Hz ~3
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Fig. 1 Composition of carbon dioxide spectrometer
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Fig. 2 The first atmospheric absorption spectrum from carbon dioxide spectrometer
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Fig. 3 Spectral calibration system of Carbon Dioxide Spectrometer (CDS)
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Tab. 2 Parameters of tunable diode lasers

Type TLB6172 TLB6730 TLB6736
Band 0O:-A Weak CO, Strong CO;
Wavelength range /nm 758—778 1550—1630 1975—2075
Minimum power /mW 5 4 2
Line widths/kHz <7300 <7300 <300
Stability(pm/15 s) 0.2 0.6 0.4

PRI E S IR SR DK AR .
¥ 2 [ Bristol Instrument 23 &) B 5 #p I K 31
FEAR IR ERE B T 0.3 pm., PRSI
%3,
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Tab. 3 Parameters of wavemeters
Type 621B-NIR 621B-IR

Range of wavelength/nm 600—1 800 1 500—4 000

Accuracy of wavelength /10° +0.2 +1
Sampling rate/ Hz 1 1
Input power/pW =20 =1
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Fig. 4 Structure of rotatable integrating sphere
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Tab. 4 Summary of data acquisition parameters

Band 0,-A  Weak CO, Strong CO;

Scanning range/nm

Sampling interval/nm 0. 005 0.015 0.02
Sampling  interval  of

0.25 0.15 0.2
dark/nm

758—778 1593—1625 2040—2075
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