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Abstract: To realize the one-to-one correspondence between each wavelength and its intensity informa-
tion based on the original two-dimensional spectrogram measured by an echelle grating spectrometer,
it is necessary to obtain a one-dimensional spectral curve from which the optical signal intensity as a
function of wavelength can be read directly. The original spectrogram is analyzed and the accurate cor-
respondence between the position of each wavelength spot on the receiving image surface and the de-

tector pixel is obtained to realize the reduction processing of the spectrogram. A polynomial fitting
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method was used to fit the position coordinates of the wavelength spots on the dispersion direction of

the prism and the grating, thus establishing the relationship between the wavelength and the image

surface. Experimental results show that the polynomial fitting method can be used to establish a spec-

trogram reduction model rapidly and accurately, achieving spectrogram reduction accuracy of better

than 1 pixel as indicated by the maximum computational error of the model (0. 023 92 mm). The pro-

posed algorithm has strong flexibility and universality, making it suitable for calculating the spectro-

gram reduction model for a variety of echelle grating spectrometer designs.

Key words: echelle grating spectrometer; spectrogram reduction; crossed dispersion; polynomial fit-

ting; ray tracing
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Tab. 2 Comparison of spectrogram reduction model results with ray tracing results
WA /nm Fk 3B/ mm WG BIAL/ mm Z{H/mm

188. 8 138 (6.531 73,—1.547 66) (6.529 59,—1.548 42) (0.002 14,0.000 76)
189.4 138 (6.412 45,—0.066 25) (6.412 44,—0.066 29) (1X107,4X10%)
190. 1 138 (6.280 36,1.675 61) (6.277 73,1.676 45) (0.002 63,—0.000 83)
193.0 135 (5.743 55,—1.539 14) (5.741 17,—1.53 952) (0.002 38,0.000 38)
193.7 135 (5.616 9,0.154 93) (5.616 64,0.154 97) (0.000 26,—0.000 039)
194.3 135 (5.513 98,1.618 11) (5.511 38,1.618 52) (0.00 26,—0.000 41)
285.7 91 (—2.411 76,—2.580 34) (—2.417 35,—2.580 15) (0.005 59,—0.000 19)
287.3 91 (—2.482 08,0.062 27) (—2.482 20,0.062 26) (0.000 12,0.000 01)
288. 8 91 (—2.536 17,2.569 13) (—2.541 85,2.568 91) (0. 005 68,0.000 22)
562. 2 46 (—6.280 11,—5.084 88) (—6.300 76,—5.084 06) (0.020 65,—0.000 82)
568. 3 46 (—6.326 23,0.016 74) (—6.326 26,0.016 73) (0.000 03,0.000 01)
574.4 46 (—6.329 00,5.237 82) (—6.350 89,5.236 97) (0.021 89,0.000 85)
587.4 44 (—6.377 74,—5.366 31) (—6.400 69,—5.365 82) (0.022 95,—0.000 49)
594.1 44 (—6.425 03,—0.009 00) (—6.425 03,—0.009 01) (0,0.000 01
600. 8 44 (—6.424 61,5.480 08) (—6.448 53,5.479 57) (0.023 92,0.000 51)
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Tab.3 Comparison of the spectral calibration results of
two spectrogram reduction algorithms

BLIRRI IS LN s st N

BETAX ET2H:0 ETAX ET2U
/o G /nm A /om BE/nm A /nm
253. 656 253. 66 253.670 —0.004 —0.014
296.728  296.730 296. 740 —0.002 —0.012
302.150  302.160 302. 180 —0.010 —0.03
334.148  334.150 334. 160 —0.002 —0.012
404. 65 404. 600 404. 640 0. 050 0.010
407.783  407.790 407.790 —0.007 —0.007
576.961 576. 94 576. 940 0.021 0.021
579.067 579.05 579. 060 0.017 0. 007
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