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Fig. 1 Schematic for recording pre-magnification
off-axis Fresnel digital hologram
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Fig. 2 Central cross section curves of the point spread functions of the system ((a) (d) (g)) , of the MO((b) (e) (h))
and of the CCD ((c¢) (f) (1)), with recording distance d=530 mm, 200 mm, 401 mm, respectively
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Resolution Analysis of Imaging System with Pre-magnification Digital Holography
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Abstract: Based on the Fresnel diffraction theory, the point spread function of digital holographic system
with pre-magnification was firstly deduced in detail. The resolution of the imaging system was analyzed.
The amplitude distributions of the point spread functions of the microscopic objective, the CCD and the
whole system were simulated respectively. Then, the match requirement between the microscopic
objective, and the CCD was discussed. Some ambiguties in existing literatures were clarified. The results
show that making the imaging resolution of MO approached the limit resolution and the imaging resolution
of CCD been equal to or higher than the resolution of MO slightly by chosing the recording parameters
pertinently are optimizational choices. These results will be very important in the microscopic digital
holography.

Key words: Holography; Pre-magnification digital holography; Fresnel diffraction; Point spread function;
Resolution

WANG Hua-ying was born in 1963. She graduated from department of physics, Hebei
Teachers University in 1984, Since 2000, she has been an associate professor in Hebei
University of Technology. Now she is a Ph. D. candidate of Beijing University of
Technology. Her main research fields include optical information processing and digital

holography measurement.




