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Fig. 1 The image of two-dimension spectra
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Fig. 2 The model of the echelle spectra

Fig. 3 The detected image
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Table 1 The selected wavelengths

Pl FEMZGR  PJRBEIK PORBEEK FOLBEK
1 52 500. 000 0 504. 807 7 509. 708 7
2 58 448.717 9 452.586 2 456.521 7
3 65 400. 763 4 403. 846 2 407.076 0
1 75 347.682 1 350. 000 0 352.349 0
5 87 300. 000 0 301.724 1 303. 468 2
6 105 248.815 2 250. 000 0 251.196 1
7 131 199.619 8 200. 381 7 201. 149 4
° ° . ° L B

Fig. 4 Spots simulation for the selected wavelengths
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Fig. 5 Examples of spot detection window
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Fig. 6 The flow chart of centroid calculating
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Table 2 Parameters of the echelle spectrograph

Wit
%l /nm 200~800
PAG e I
I P 15 000
FHFLER/pm 15
§IE RS/ pm 13
1508 1024X1 024

SR FAARHER KT AE TR, HOGiE 4 vh 404 el I
BBEA ST 4, o, 253. 65, 365.02, 404. 66, 435. 84,
546. 07, 576.96 F1 579. 07 nm 47 75 £ AL T 14 %5 K 75 el
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Fig. 7 The image after processing
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Table 3 The experimental results

FrfEde e BENE O FOME RREREK bRERRKIRE
/nm ME#E ME#E /nm /nm
253. 65 (108, 636) (108, 637)  253.668 0.018
365. 02 (468, 442) (468, 442)  365.024 0. 004
404. 66 (527, 484) (527, 484)  404.663 0. 003
435. 84 (559, 185) (559, 186)  435. 846 0. 006
576. 96 (653, 954) (652, 953) 576. 946 0.014
44 x10*
3.
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Fig. 8 The spectra after spectral reducing
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Position Acquiring of Signal Spots in the Echelle Spectrograph

HE Miao"?, TANG Yu-guo'* , CHEN Shao-jie"'?, Bayanheshig', CUI Ji-cheng'"*
1. 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

Abstract It is important for the echelle spectrograph to acquire the exact positions of the spots in the two-dimension spectra im-
age, which directly influence the precision of spectral analysis. With the target of high resolution, which is 15 000 in the echelle
spectrograph being discussed, the acquired positional error must be less than 0. 03 mm-which equals 2 pixels. According to the
characters of the two-dimensional spectra, a position-acquiring method for the signal spots based on the centroid computing algo-
rithm was put forward. Applying this method, the signal spots were distinguished from the noise spots and their positions can be
acquired accurately and swiftly, with the positional error less than 2 pixels and wavelength error 0. 02 nm, which satisfy the re-

quirements of the echelle spectrograph.
Keywords Echelle spectrograph; Two-dimensional spectra; Centroid calculating; Cross dispersion
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