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Fig 1

The Schematic of beam cross-section

(a): Beam cross-section of reference concave reflector;

(b): Beam cross-section of testing concave grating
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Table 1 List of data for testing concave grating
A/nm ko (0) 13¢)) Aw/mm M, M A/nm ko () k(D) Aw/mm M, M
200 1L 073 4 0. 844 8 1L 737 6 0. 405 4 0. 461 1 320 1L 107 9 0. 7595 1L 8728 0. 3859 0. 430 1
220 1L 0797 0. 830 3 1L 757 8 0. 389 2 0. 441 2 340 1L 1129 0. 745 6 1L 899 1 0. 449 1 0. 470 2
240 1 0857 0. 815 9 1. 778 8 0. 426 9 0. 481 1 360 11177 0. 7318 1. 926 6 0. 4257 0. 450 1
260 1 0916 0. 801 6 1. 800 8 0. 470 6 0. 5211 380 1. 122 3 0. 718 0 1. 955 4 0. 423 0 0. 447 1
280 1. 097 2 0. 787 5 1. 8237 0. 497 2 0. 5310 400 1126 7 0. 704 3 1. 9857 0. 383 3 0. 4307
300 1. 1027 0. 773 4 1 847 7 0. 454 8 0. 486 6
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) Ty s B A/nm AL/ % All/% All/%
5 , 200 5. 57 0. 83 —0. 15
, 220 5. 2 1 29 013
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Research on Influencing Factors and Compensation Method of Testing
Results for Concave Gratings Diffraction Efficiency

CAO Hai-xia"" ?, Bayanheshig'* , CUI Ji-cheng'" ?, PAN Ming-zhong' , CHEN Shao-jie'* *
1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract The present paper aimed at the question that the beam cross-section changes according to the rotation of concave grat-
ing during the measuring process, and the appropriate supplement to the principle of the program was done. The appropriate
supplement to the principle lay the foundation for the derivation of the beam cross-section () , and the whole analytical expres-
sion of changes factor of the beam cross-section £(0) for concave grating was derived. Because of the relationship between the
theoretical values and the factors which affect the diffraction efficiency measuring accuracy was nonlinear, the quadratic nonlinear
regression analysis was introduced and the compensating formula was established. The results show further correction to diffrac-
tion efficiency measurements for concave grating, the range of differences between the compensated values and the theoretical
values was reduced from +2 5% to less than 0. 3% , compared with the linear regression analysis, and the quadratic nonlin-
ear regression analysis significantly reduces the variation between the compensated values and the theoretical values, which fur-
ther ensures the accurate measurement of the diffraction efficiency for concave gratings. The compensating process is embedded
in the measurement program; this method is strongly real-time., which can satisfy the requirements of simple operation, testing

speediness and preciseness.
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