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Abstract

The resolution of far-field imaging is an important technical parameter of digital holographic mi-
croscopy, when it is applied to the measurement of micro-nano geometry. High resolution imaging
plays an important role in improving the performance of holographic technology. In this paper,
the advantages of the small aperture structure in improving the efficiency of high-frequency light
collection and correcting aberration are analyzed, and it is proved that the small aperture struc-
ture can improve the imaging resolution. In this paper, a high resolution digital holographic sys-
tem is constructed by adding small aperture structure into the traditional transmission digital
holographic optical path. The experimental results show that the imaging diffusion spot decreases
and the imaging resolution breaks through the diffraction limit, which provides a technical me-
thod for realizing the high-resolution measurement of digital holography.
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Figure 1. Effect of small aperture structure on light collection efficiency
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Figure 2. Effect of small aperture structure on aberration
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Figure 3. Setup of transmitting digital holographic microscope
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Figure 4. Resolution board (USAF) test results
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Figure 5. Experimental results of multi-angle digital holographic high-resolution microscopy
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