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Off-axis scanning three-grating monochromator

Chen Jianjun'?, Cui Jicheng', Liu Jia’nan'?, Yang Jin'? Sun Ci'

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to obtain wide-band and high-resolution monochromatic light, the wavelength of the
imaging spectrometer was calibrated, and a scanning monochromator was designed. The grating scanning
system was driven by worm and worm wheel mechanism, and an off-axis installation method was
designed to install the worm gear, thus solving the problem of the traditional installation method, such as
the decrease of the effective aperture of the grating, and the increase of the stray light. The
monochromator optics system used the horizontal Czerny-Turner structure. It used three gratings to
achieve 280-2 240 nm wide band output, which achieved the high diffraction efficiency and guaranteed
the spectral resolution in the whole wavelength range. The output wavelength and the motor step number
was non-linear in the process of worm gear scanning, so the monochromator system was calibrated by
different mathematical models. The final experiment and the measurement proved that the spectral

resolution of the monochromator was better than 0.1, 0.2, 0.4 nm at 280-560 nm, 560—1 120 nm,
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1 120 -2 240 nm respectively. Simultaneously the wavelength repeatability reached to 0.094, 0.186,
0.372 nm, and the precision reached to 0.096, 0.191, 0.382 nm. The monochromator achieves the
design goals, and meets the requirements of the wavelength calibration of the imaging spectrometer.

Key words: grating monochromator; optical design; worm and worm wheel; spectral calibration
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Fig.1 Schematic of optical system
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Fig.2 Ray difference curves of optical system
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Fig.3 Spot diagram of optical system
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Tab.3 Step number of stepper motor at different
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Standard line Corner of the
Spectral order /nm grating/(°) Step number
’ ’ 1 435.83 15.398 568 4922
' 1 546.07 19.432 518 6537
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s ° 1 579.07 20.658 785 7027
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Fig.7 Structure diagram of the three-grating monochromator
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Fig.8 Curve of spectral calibration
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Fig.9 Contrast curve of theoretical value and fitting value of

stepper motor single step scanning wavelength
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Tab.4 Wavelength error of spectral calibration
Standard line/nm  Fitting wavelength/nm  Wavelength error/nm 280 56’0 560~1 120
’ ~ nm ~ nm .,
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