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Structure design and wavelength repeatability analysis of tunable
high-resolution monochromator based on concave grating
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Abstract: Concave grating has both imaging and dispersion capabilities, monochromators using concave gratings are well miniaturised and can
be applied to the vacuum UV band below 200 nm. The spectral resolution and wavelength repeatability are important indicators of
monochromators, for the spectral resolution of monochromators, this paper combines the intrinsic resolution of the grating and the broadening
caused by the slit to derive a model for calculating the spectral resolution of monochromators. Experimental verification using our own micro-
motion slit, the monochromator resolution is in accordance with the theoretical model, with a limit resolution better than 0.1 nm. For the
wavelength repeatability of monochromator, the wavelength repeatability influencing factors are analyzed on the basis of the conversion of
monochromator optical machine structure parameters, the wavelength repeatability calculation model of monochromator is derived, and the
wavelength repeatability using mercury lamp as the light source is verified to be better than 0.02 nm in accordance with the theoretical
calculation model, which verify the validity of the structural design of the optical machine and the correctness of the theoretical analysis.
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Fig. 1 Schematic diagram of type IV concave holographic
grating beam splitting
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Fig.2 The working principle of the spectroscopic part of

the monochromator
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Table 1 Comparison of the measured and theoretical

values of the spectral resolution of mercury lamps

at 313 nm
WLETEE /mm  HE{E/nm S/ nm AR R 22/ %
0. 250 1.26 1.24 -1.61
0.015 0.076 0. 080 +5.26
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Table 2 Theoretical and measured values of repeatability

of monochromator

FRAESRAT B2 /nm HEAE/nm SEME/ nm
184. 892 0.018 0.013
253.652 0.019 0.015
296. 728 0.019 0.016
312.937 0.019 0.011
365.016 0.019 0. 008
404. 656 0.019 0. 006
435.833 0.019 0. 003
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