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Exploratory case design of Rayleigh criterion of diffraction
resolution limit of non-uniform bright points

ZHANG Shangjian', WU Yinfeng', FU Ergu', LI Jian', ZHANG Ruikai*, GU Chen’
(1. School of Optoelectronic Science and Engineering,
University of Electronic Science and Technology of China, Chengdu 611731, China;
2. Glasgow College Hainan, University of Electronic Science and Technology of China,
Lingshui 572000, China; 3. Department of Physics, Tsinghua University, Beijing 100084, China)

Abstract. Taking diffraction imaging in optical imaging systems as an example, the Rayleigh cri-
terion for distinguishing non-uniform bright spots diffraction imaging is investigated. The spectral im-
aging case of diffraction grating spectrometer is introduced to explore the influence of non-uniform
spectral lines and instrument response function on spectral resolution. Finally, spectral resolution is
improved through restoring spectral information using characteristic parameter fitting methods. By in-
troducing exploratory case that can integrate research and teaching into the wave optics course, the
aim to cultivate students’ projectized exploratory skill and strengthen their innovation ability is real-
ized. This exploratory case design has promoted learning-centered teaching reform and effectively sup-
ported the national first-class undergraduate course “Physical Optics” and the university-level elite
graduate course “Optical Principles”.

Key words: Rayleigh criterion; wave optics; Fraunhofer diffraction; grating spectrometer; spec-
tral recovery
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