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Abstract: This paper analyzes the measuring results of a diffraction efficiency measuring instrument
for concave gratings to improve the measuring accuracy of relative diffractive efficiency. According to
the testing theory of diffraction efficiency of concave gratings, the effects of the spectral broadening of
exit beam for the concave grating, section changing of diffraction beam, control of light source radia-
tion luminance and the synchronization precision of testing wavelength on the measuring accuracy were
analyzed, and several kinds of necessary equations were given. Based on regression analysis and a
large number of experiment data., an optimization equation was established and programmed into a tes-

ting programming to correct automatically the test results. Experiments indicate that the tested re-
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sults are correct and more precise, and the difference between optimization value and theoretical one is

less than 2. 5%, which improves the testing precision effectively. This method is simpler operation,

not to change the components of the instrument, and can satisfy the test requirements in strong real-

time and higher precision.
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Fig. 1 Schematic of the instrument
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Tab.1 List of data of concave grating for type [V

A/nm 7D k(O Aw/mm M A/nm U@y k(S Aw/mm M

200 0.405 4 1.073 4 1. 060 9 0.461 1 320 0.3859 1.107 9 1.077 8 0.430 1

220 0.389 2 1.079 7 1.063 2 0.441 2 340 0.449 1 1.112 9 1.081 5 0.470 2

240 0.426 9 1.085 7 1.065 6 0.481 1 360 0.245 7 1.117 7 1.085 4 0.450 1

260 0.470 6 1.091 6 1.068 3 0.521 1 380 0.243 1.122 3 1.089 6 0.447 1

280 0.497 2 1.097 2 1.071 2 0.531 400 0.383 3 1.126 7 1.094 1 0.430 7

300 0.454 8 1.102 7 1.074 4 0. 486 6
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Tab. 2 List of data of concave grating for type [l

A/nm 7D k() Aw/mm M A/nm 7D k() Aw/mm M
200 0.240 5 1.016 5 0.161 8 0.324 4 320 0.313 3 1.025 1 0.162 1 0.336 6
220 0.290 4 1.018 0.161 8 0.350 2 340 0.309 9 1.026 4 0.162 2 0.318
240 0.336 6 1.019 5 0.161 9 0.387 8 360 0.28 1.027 7 0.162 3 0.2717
260 0.313 5 1.020 9 0.161 9 0.367 9 380 0.258 1.029 0.162 3 0.268 5
280 0.314 1.022 3 0.162 0.361 1 400 0.228 3 1.030 3 0.162 4 0.239 5
300 0.3237 1.023 7 0.162 1 0.370 2
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Fig. 4 Flowchart of regression analysis
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