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Abstract Aiming at the problem of secondary diffraction in aberration correction of an M-type Czerny-Turner
spectrometer, we propose the anti-secondary diffraction condition for this optical structure under the coma-free
condition. The main factors of secondary diffraction are analyzed and deduced theoretically. Combining the anti-
secondary diffraction condition with the constraint coma-free condition, we built an M-type coma-free Czerny-Turner
spectrometer. In order to verify the correctness of the theoretical analysis, the Zemax OpticStudio simulation
software is used for a comparative experiment. The simulation results show that there is no secondary diffraction in
the M-type optical path structure meeting the constraints, but there is secondary diffraction in the M-type optical path
structure that does not meet the constraints, which is consistent with the theoretical analysis result. Under the
condition that the incident slit width is 25 pm and the grating engraving line density is 600 line/mm, the spectral
resolution of the optical system optimized by the software is better than 1 nm in the range of 200-500 nm.
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Fig. 1  Optical path structure of M-type Czerny-Turner

optical system
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Table 1 Basic parameters of Czerny-Turner structure
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Table 2 Design parameters of Czerny-Turner structure

Specification “ 50’3 o 80’° “ 1020’

0.=10 0.=10 0c-=6

L /mm 36.0 36.0 35.3
R /mm 283.9328 282.7183 276.5303
Ry /mm 317.7038 312.0461 301. 8105
Leg /mm 120. 0041 119. 4908 116. 8754
Lgc /mm 139. 8096 139.2116 137.5077
Lgr /mm 134.2774 131. 8862 127.5601
Ly, /mm 154. 3639 151. 4908 149. 2958
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Fig. 5 RMS radius of point column in Y-axis direction and

diffraction limit versus wavelength
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