FE: FERFER
Eh: FERFREELFRHEINSHERRM

FE R LRSS
FiE: HEHK

English

SR % TR 2012, 20(12) 2645-2653 I1SSN: 1004-924X CN: 22-1198/TH

AHIHZ | FHIES | SRR | e [FTENAT]  [RH]

DUARRE 2

COL M BOLF RGBT

HEM, mER

HEBEER KEOCERE NS MBI, 5 K& 130033

WM B IR T co IRINBURDEE R SE. Iy be [ AR R R 3 AR SCR I B 22 R G B 48 T UM S 8 LA e Py 23067 v
E‘W\‘:ﬁ%éﬁ,ﬁﬁiﬁifﬁ@cojﬁiﬂﬂ&%)IUCmﬁﬂ)'c*ﬂ)}ﬁﬁi)‘ﬁi%f‘x;%éi'c‘,i'z)'c%"L%éﬁ@?ﬁﬁﬁﬁ)‘c%i'i%éfﬁﬂl:iﬁiﬁ)’ﬁ#ﬂﬁ)'ﬁ%ﬁ(%éfﬁﬁ%ﬂ%o B EDGE R

S MTCEXE MR I RS 2070 WM 3R ERIB B A, R T 2 B A G R, A 8 T 20 DG S AN B IE SR A 7] (K 45
Feg, ARLEAT R F 0 25 409 T s AR Iy R 3 T I ik 29 4 1 OGRS B v 500 R i T 3L DGR 2 8 1B BER RIS A7 St K
FOGHE CARTE RN A« KA AR, AR BB IR AT A R 59006 LA Lo 2% R IINAR B 1l i 7E A R B 0401

WABESI O i P2 O RIEL 07 AR S5 1 IMTEA 10,9 BRI 510,035 nm(@760 nm), EILT 208 M.t
AR (FL.8), S THIGRE Ty o S5 AR, BEVH DG AR G0 AL UM B RS AR 2K

RUEW: WU co MRMBC NmBDEHE St SRt

Optical system design of CO, sounder
ZHENG Yu-quan, GAO Zhi-liang
Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China

Abstract: An optical system for CO, sounder is designed and implemented. The advantages and disadvantages of two
dispersive methods, grating and Fourier transfer, are summarized by the contrast of optical systems from different
greenhouse gas spectrometers, and the optical system with a large area diffractive grating as a dispersive element is
selected for the CO, sounder. The total optical system includes a fore-optics and a tri-channel grating spectrometer.
The fore-optics consist of a non-focal system with double off-axial parabolic mirrors, two dichotic splitters and three
focal lenses, in which several measures are taken to reduce stray light. Each channel in the tri-channel grating
spectrometer has the same mechanics, and three gratings have the same deviation angle to ensure the high mechanic
stability. On the basis of grating equation, a computational formula is derived to calculate the grating parameters at
the fixed deviation angle and to determine the parameters of three large area gratings. The lens material is fused
silica with a low coefficient of expansion. The diffractive efficiency of the large area grating can be over 90% when it
works at a large entrance angle and a large diffractive angle without other order diffractive lights except O order and
+1 order diffractive lights at selected wavebands. Analysis and experiments on the system show that the system can
detect 20 footprints at same time. By setting a O order light trap and other stray light removal methods, the stray light
in the system has decreased to 107°, its spatial MTF is more than 0.9(@1.4 Ip/mm), and the spectral resolution of the
spectrometer exceeds 0.035 nm(@760 nm). Moreover, the large relative aperture(F1.8) increases the ability to collect
light. The design results indicate that the optical system can satisfy the technical requirements of CO,, sounders.
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