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Fig. 1 The schematic of the monochromator
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Table 1 The list of the corresponding data

Standard wavelength Ideal Actual Actual Error
/nm pulses pulses wavelength/nm  /nm
1 579.0 2454.17 2 445 576.9 2.1
2 546. 1 2307.78 2301 544.5 1.6
3 435. 8 1826.67 1821 434.3 1.5
4 404. 7 1693.33 1688 403. 5 1.2
5 365.0 1523.33 1520 364. 2 0.8
6 253.7 1053.33 1054 254.0 —0.2
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Fig. 2 Principle illustration of the N-M simplex method
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Table 2 Error comparison

Wavelength/nm Error [ Error [
579.0 2.1 0.08
546. 1 1.6 0. 06
435. 8 1.5 —0.01
404.7 1.2 —0.02
365.0 0.8 —0.05
253.7 —0.2 —0.08
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Fig.3 The flowchart of the N-M simplex method
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Fig. 4 The scanning spectrogram after calibration
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Wavelength Calibration Research on the Automatic Grating
Monochromator for Orthogonal Czerny-Turner Structure

KOU Jie-ting"? , Bayanheshig'* , TANG Yu-guo', QI Xiang-dong', YU Hong-zhu'
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 The wavelength calibration research on the automatic grating monochromator for orthogonal Czerny-turner structure
was investigated. Combined with the structure parameters and characteristic of this monochromator, the sinusoid that accords
with the grating equation was proposed as the function of the wavelength calibration. Based on the principle of the least square
method, the formula of the fitting residual error of the wavelength calibration was given. Using the Nelder-Mead simplex meth-
od, the undetermined coefficient of the fitting residual error was solved., which founded the precise formula between the wave-
length and the grating turning angle. The accuracy of the method was verified through the experiment. The calibrated wave-
length precision of the monochromator is less than 0.1 nm, which satisfies the application requirement. Applied in the wave-
length calibration of the automatic grating monochromator with orthogonal Czerny-Turner structure, this method is simple to ap-
ply and easy for implementation. Using this method, the wavelength calibration can be realized quickly and real-timely, but it is

only needed to modify the control program of the stepping motor slightly, which shows a better practicability.
Keywords Grating monochromator; Czerny-Turner structure; Wavelength calibration; Nelder-Mead simplex method
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