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Analysis and Simulation of Diffraction Characteristics of the Ultraviolet
Ruled Grating Master and the Second Duplicate
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Abstract: The diffraction characteristics of 1200 lp/mm ultraviolet ruled grating master and the second duplicate
were simulated by differential theory and distinguished. The simulation results mere compared with the tested
results. The numerical simulation indicated that the diffraction characteristics of the ultraviolet ruled grating master
and the second duplicate are slightly different for the change of grating groove profiles. The methods of grating
groove profile polynomial fitting and Fourier series fitting are presented. This theoretical analysis clarified the
dispute in the diffraction grating duplication craft, perfected reprint technology and offered practical theoretical
reference for improving diffraction grating efficiency.
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Fig. 1 Groove profile of the grating master by

atomic force microscope
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Fig. 2 Scanned picture of the grating groove profile
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of the grating groove profile
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Fig. 4 Comparison of the efficiency between fitting

profile and ideal profile
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profile and ideal profile
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of the grating groove profile
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Table 1 Diffraction efficiency about the grating master and the second duplicate in the order —1

Grating master

2nd duplicate

A /nm

TE ™ Measured value TE ™ Measured value
213.8 0.5152 0.4784 0.5122 0.5200 0.5213 0.5318
253.7 0.4719 0.4275 0.4552 0. 4866 0. 4009 0.4516
313.2 0. 3641 0.3903 0. 3890 0.3768 0.4775 0.4382
365.0 0. 2807 0.4108 0. 3594 0.2979 0. 3464 0. 3331
435.8 0. 2007 0. 3091 0. 2661 0.2156 0.2986 0.2688
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