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Abstract Diffracted wave-front quality is one of the most important performance indexs for ruled gratings.
For mechanically ruled gratings, positioning accuracy of the groove directly affects the wave—{front quality of
the gratings. The mathematical relationship between the inherent errors of the ruling machine which including
the error of groove position, error of yaw and wave—front error of the gratings is developed, and the impact of
various errors on the wave- front quality is analyzed. According to the error of groove position and error of
yaw, a measure optical path is designed based on double—frequency laser interference, and a method to correct
the error of groove position and error of yaw is proposed using piezoelectric actuator. According to the
correction method, a double workbench is designed, and the ruling experiments for the size of 80 mm X 60 mm
and groove density of 194 line/mm are carried out. The results show that the diffracted wave—front error of the
ruled grating is reduced from 0.23A to 0.0931 (A =632.8 nm), and testing quality of the groove by atomic force
microscope meets the requirement of the theoretical design.
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Fig.1 Diagram of the grating ruling engine in indexing system
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Fig.2 Schematic of position errors and yaw errors produced by indexing system of grating ruling engine
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Fig.3 Impact of groove position error and yaw error on the grating wave—front quality for different groove densities
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Table 1 Design parameter of the grating

Groove Start End Center
Ruling size /mm Blaze angle /(°)
spacing /(line/mm) wavelength /pm wavelength /pm wavelength /pm
80x60 194 1.4 1.8 1.6 9.8
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(b) under active control
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Fig.8 Wave—front quality of the grating measured by Zygo interferometer
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