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Study on the Resolution of Microscopic Ghost Imaging System

Zhu Xiaohui' , Zhou Weiping', Zhang Shunhui', Li Jingyi’, Liu Mingwei'
(1. School of Physics and Electronics Science, Hunan University of Science and Technology, Xiangtan 411201, China;

2. School of Chemistry and Chemical Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract; The resolution of the traditional optical microscope is limited by the wavelength and the numerical
aperture of the objective lens, and it is difficult to improve it greatly. In recent years, the gradually developed
ghost imaging technology ( GIT) has brought a new method to further improve the resolution of microscopic
imaging systems. GIT reconstructs the target object by means of the correlation operation between the detection
and the reference optical path signals. The two—dimensional light field distribution that on each face of the two—
arm microscopic ghost imaging system, was analyzed, the second—order correlation function of the system was
given and the specific resolution formula was derived. Through theoretical analysis and simulation experiments, it
was found that the system significantly improve the resolution of imaging compared to ordinary optical
microscopes, and the resolution increases with the increase of the numerical aperture of the reference arm lens.
The system can be used to increase the resolution of optical microscopes or optical systems with limited numerical
aperture.
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