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Fig. 1. Schematic diagram of interference imaging spectrometer.
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Fig. 2. (color online) Sketch map of spectral line po-

sition.
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Fig. 3. Processing of spectral line position calibration.
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Fig. 4. Spectral line position as function of line number: (a) Wavelength of 543.5 nm; (b) wavelength of
594.1 nm; (c) wavelength of 612 nm; (d) wavelength of 532.8 nm.
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Table 2. Input wavelength and reconstructive wavelength in different line.
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594.1 597.647 606.567 615.757 622.040 631.709 638.324
612.0 618.883 628.453 635.000 645.079 651.978 659.027
632.8 645.079 651.978 659.020 669.890 677.333 684.943
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Fig. 7. Spectral line position as function of line number.
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Table 3. Agame in different line.
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Abstract

The principle of interference imaging spectrometer is presented. According to the drift of recovery spectral line
position, two representative methods of calibrating the laboratory spectral line position are proposed, and the calibration
results and their comparative analyses are given. One method of calibration is to correct the principle, which embarks
from parameter selection of interference imaging spectrometer and the analysis of the reason why the spectral line
position is drifted. Aiming at the problem that the position of spectral line changes with row, the correction scheme is
given to improve the accuracy of spectral line position. For four given laser wavelengths, which are 543.5 nm, 594.1 nm,
612 nm, and 632.8 nm, the root-mean-square (RMS) error of spectral line position is reduced from 28.3914 to 5.5371
after calibration. For the interferometer system which has no dispersion, the accuracy of calibration is better than the
dispersion system, and can be the same at all detected wavelengths. In this article, the calibration accuracy of long wave
is better than that of short wave, which is dependent on the selection of the initial correction wavelength. This method
achieves a kind of universality for interference imaging spectrometer and its calibration parameters provide a convenient
way to analyze the instrument indexes. Another calibration method is data processing. It makes up the deficiencies of
the method mentioned above: a large number of data are needed and the effect of calibration at short wave is not good
enough. The RMS error of spectral line position is reduced to 0.9178, which proves that the calibration has a really high
precision. This method is simple and can correct all the detected wavelengths and spectral lines by using two united
formula. Though this method is not applicable for all the interference imaging spectrometers, the idea that makes hard
things simple is deserving of our attention. We can use it in many other fields. The essence of the method is to change
a variable quantity into a slowly varying quantity by algorithms, and then establish the relationship between the slowly
varying quantity and the standard value. This idea can always make a substantial increase in efficiency of calibration
and has a satisfied accuracy. Each of the two methods has advantages and disadvantages: which method we choose
to use is dependent on the effect we want to achieve, and it is better to make their combination. This study provides
a theoretical and practical guidance for study, design, modulation, experiment and engineering of interference imaging

spectrometers.
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