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A study on the test method of the resolution of concave grating

SU Yangqing » HUANG Yuanshen, YANG Haima
(School of Optical-Electrical and Computer Engineering, University of Shanghai for
Science and Technology, Shanghai 200093, China)

Abstract: In order to detect the resolution of the concave gratings, it needs to build a precise
detection system. Based on the theoretical analysis of the system of the bandwidth of light
source, the slit width and the pixel size of the detector, combining with the aberration analysis
of concave gratings, a method for the resolution detection system is proposed. According to
the standard method in JB/T 8239. 2 — 95 which is named The technical conditions for
diffraction grating, the system analyzes the above three factors quantitatively and puts
forward a reasonable calculation method. Then it can obtain the practical value of concave
grating resolution in the detection system. By experimental verification, the method can
distinguish the difference between the test results and the theoretical analysis results from
0.001 0 nm to 0. 003 7 nm.
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Fig. 2 The spectrum width of atomic
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Fig. 1 The relationship between light
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Tab. 1 The Doppler broadening of low-pressure mercury lamp (300 K)

P K /nm 365.0 404. 7 435. 8 546. 1 577.0 579.0

AA/nm 0. 000 32 0. 000 36 0. 000 38 0. 000 48 0. 000 51 0. 000 51
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Tab.2 The A 44 at corresponding wavelengths with 10 pm slit width

WK /nm 365.0 404.7 435. 8 546. 1 577.0 579.0
Al /nm 0.010 2 0.010 0 0.009 7 0.008 1 0. 007 4 0.007 4
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Tab.4 The RMS with corresponding wavelengths

W /nm 365.0 404. 7 435. 8 546. 1 577.0 579.0

RMS {H/pm 14. 989 14. 943 14. 231 11. 680 10. 959 10. 036
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Fig.7 The optimized spectral diagram
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Tab. 6 The optimized RMS

WK /nm 365.0 404.7 435. 8 546. 1 577.0 579.0

RMS {H/pm 0. 359 0. 250 0. 245 0. 164 0. 219 0. 227

W XT AT LA A RGP 5% B G IR T BB T B K M DEAI A% 22 5 /6 0 A YA S B4y
PERMG T TS 0 9ER 22 {8 AE 0. 001 0~0. 003 7 nm 22 [8] . BE % B 52 MG HIE A SEBR 43 3% et
SRR BRIS BRI 22 E N 7 R,
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Tab.7 The difference between theoretical resolution and tested resolution

365. 0 1.02X107¢  0.000 32 0.010 2 0.3590 0.017 0 0.006 1 0.005 1 0.001 0
404. 7 9.97X10"7  0.000 36 0.0100 0.2500 0.017 5 0.006 9 0.005 6 0.001 3
435.8 9.71X10"7 0.000 38 0.009 7 0.2450 0.017 7 0.007 4 0.006 1 0.001 3
546. 1 8.12X10°7 0.000 48 0.008 1 0.164 0 0.0200 0.011 3 0.007 6 0.003 7
577.0 7.44X1077 0.000 51 0. 007 4 0.2190 0.0190 0.010 9 0.008 0 0.002 9
579.0 7.39X10°7 0.000 51 0. 007 4 0.2270 0.018 0 0.009 9 0.008 0 0.0019
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