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Abstract: Diffraction efficiency reflects the design and ruling quality of grating, which is essential for the users and manufacturers. Ai-
ming at the development of China’s first 500 mm x 400 mm echelle ruling machine, it is necessary to establish a measurement instru—
ment for the diffraction efficiency test to quantitatively evaluate the manufacture level of grating and provide necessary tools for the grating
design and manufacture process improvement. Based on serial dispersion subtraction principle, the optical path of conventional C-T
structured measuring monochromator is improved. The optical path between pre-monochromator and measurement monochromator is opti—
mized jointly. The multidimensional adjustment stage for grating under test and probe assembly are designed. The calibration method for
three grating scanning pre-monochromator with N. A. of 0.1 and the systematiOc error correction method of the test instrument are pro—
posed. Calibration results of pre-monochromator show that the spectral output accuracy is + 2 nm within the wavelength range of 190 —
1 100 nm, and the open accuracy of the programmable slit is 0. 002 mm. The measurement accuracy of the corrected diffraction efficien—
cy is 2% , and the repeatability accuracy is 0. 5% . The preliminary measurement results show that the developed measurement equip—
ment can meet the requirement of diffraction efficiency quantitative measurement of 500 mm x 400 mm large echelle, and achieve the
automatic measurement of the continuous curve of diffraction efficiency-wavelength within the operating spectrum range.
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Fig. 1 Principle diagram of grating diffraction efficiency test
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Fig. 2 Optical path of the diffraction efficiency test system
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Fig. 3 Composition diagram of the diffraction

efficiency test system
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Fig. 4 System operation process block diagram
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Fig. 5 Pre-monochromator optical design result
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Table 1 Main design parameters of the pre-monochromator

S8 Bl
=Yl 325 mm
AR 0.1
AR LA 1:4.6
EEET ¥ +1°~ +18°
TG 190 ~1 100 nm
bigica +2 nm
S AR 70 mm x70 mm
800 nm@ 13.9°
S5%:0.008 mm

e A T N e L e R A A e =
ST 0,05 MM e ————

0. | i s
0 ——

SETE-0.5 mm

Bl 6 AN[RIHREE 56 B2 X LAY 5 ri s 07

Fig. 6 Emission spectrum spot diagrams for different slit widths
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Fig. 7 Real photo and design result of the electronically

controlled dual-open slit
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Fig. 8 Design result and real photo of the pre-monochromator
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Fig. 9 Optical collimating system design result of the

measurement monochromator
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