H18% 4510 e K TR Vol.18 No. 10
2010 4F 10 Optics and Precision Engineering Oct. 2010

XEHS 1004-924X(2010)10-2130-07

R Bt 6 ST A SE 1 (LY R BIE R 5K KR E

EXEBOA L EER AR ESA N RA R
(LPERZR KELFBEENRS WEFRTH, M K& 130033;
2. EMFR R EKR.E 100039)

FE PR T 5P AR Se R ES0E ER R R 5K At E AR . BT RS E B AN
@ﬁﬁ(fk@&bﬂ]ZlEﬂE’]*ﬁﬁﬁgsﬁiT34\’15&%5@1‘4191\4) M, S H T P R G X I B CCD E R
P W 5 AL 73 [A] AR AR 5 S 6 3R S TR0 B MLy R T 0 B 5 A B O3 IR PR AR AR T FIAR Y O T S 1 1A O A T
W TE S RBER M7 2, I XHE S G BE N B AR AR BEAT W0 07 s 45 6 BT Al 57 0 1 TR BOER S T L S B T X — 4 R Sk 1A
DR EE I S AR . SEIR A AL W] - i O A T B DG A O % A I 43 BT e O AN S B R R L T L I RS BE T 3K 0. 01
nm, i A2 B RS A R A0 2 B kRS HR R

X O ORFPHABLM BRI R KA FORK; ARLER

hE4SES . TH744. 1 XERFRIRAGD A doi;10. 3788/0OPE. 20101810. 2130

Spectral reducing of cross-dispersed echelle
spectrograph and its wavelength calibration
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Chinese Academy of Sciences, Changchun,130033,China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: The key technologies for cross-dispersed echelle spectrography,spectral reducing in real time
and wavelength calibration, were researched. Based on the main dispersion, cross-dispersion and the
relationship between them, the matrixes M, , M, and M, were established, and then the cross-dispers-
ed echelle spectral matrixe M, xy with the space coordinate on area CCD and the corresponding wave-
length were given. By the characteristics of central wavelength and the free spectral range, the ideal
data model without wavelength overlapping were obtained. A method to recognize the signal spots was
proposed to locate the signal spot coordinate precisely. Using the data model without wavelength o-
verlapping and the signal spot recognition, the two-dimensional overlapping echelle spectra were re-

duced and the wavelength was calibrated efficiently. By the result, this method is not only strong real-
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time in the echelle spectral analysis, but the wavelength accuracy is up to 0. 01 nm. It can satisfy the

requirements of echelle spectrograph for high resolutions, high precisions and rapid reading full spec-

tra.

Key words: echelle grating; spectral reducing; wavelength calibration; central wavelength; free spec-

tral range
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Tab.1 Results of calibration for mercury lamp
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MR A ER  (216.318)  (237.157)  (284.222)

st AsdR o (217.318)  (237.157)  (284.,222)

FRUEPE K 404,649 nm  435.833 nm  546.074 nm

S Y% K 404.64 nm  435.84 nm  546.08 nm
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