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Measuring grating constant based on Talbot effect

LI Dong-zhi', LIU Zhong-ju*, WU Hao-jia*, LIANG Lu-ye*, LI Bo-chen*, ZHAO Qian”
(1. School of Advanced Manufacturing, Guangdong University of Technology, Jieyang 522000, China;
2. School of Science, Shenyang University of Technology, Shenyang 110870, China)

Abstract: Taking advantage of the periodicity of Talbot effect grating self-imaging, with the help
of LabVIEW to realize automatic collection and real-time data analysis, basic optical and electrome-
chanical components were used to accurately measure the grating constants of one-dimensional grat-
ings. The real-time contrast curve was obtained by the change of the overall contrast of the image dur-
ing the movement of the detector. And the Talbot distance was obtained by obtaining the average
spacing of periodic images through multiple adjacent maximum peak positions, thereby calculating the
grating constant. The experiment had the characteristics of simple device and operation, high preci-
sion, high degree of automation and image visualization.

Key words: Talbot effect; grating constant; self-imaging; contrast
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Optical path analysis of four-order rainbows by
the sunlight through the fish tank

LIU Xin-jun
(Department of Physics, School of Science, Tianjin University, Tianjin 300350, China)

Abstract: The equivalent optical path diagram of the four-order rainbows phenomena on the in-
door wall and ceiling by sunlight passing through a rectangular glass fish tank was studied by using
the geometric optics method. The relationship between the orders of rainbow and the solar altitude an-
gle, the inclination angle of the bottom of the fish tank, the water depth and the water surface width
was analyzed. In addition, the missing orders caused by total reflection and the missing color of the
rainbow (starting from purple) were also explained.

Key words: rainbow; geometrical optics; dispersion; prism; missing orders
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