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Enhancement of Lateral Resolution of

Mirau Digital Holographic Microscopy
Vahid Abbasian'?, Mostafa Aakhte?, Ehsan A.Akhlaghi*?and Ali-Reza Moradi®**

'Department of Physics, Institute for Advanced Studies in Basic Sciences, PO Box 45195-1159, Zanjan, Iran
2Optics Research Center, Institute for Advanced Studies in Basic Sciences, PO Box 45137-66731, Zanjan, Iran
*Department of Physics, University of Zanjan, PO Box 45195-313, Zanjan, Iran
*Soft Matter Lab, Department of Physics, Bilkent University, Cankaya, 06800 Ankara, Turkey

Abstract - Mirau interferometric objectives can be employed as a common-path digital holographic microscopy (DHM)
system. This system has several advantages including compactness and vibration-immune configuration. Nevertheless, due to
their limited lateral resolution, with respect to the axial resolution, Mirau objectives have not been widely used for digital
holography. In this paper, we provide a simple and effective method to enhance the lateral resolution of a Mirau based DHM.
In this method a microsphere is inserted on the object light-path to increase the numerical aperture and hence the resolution.
The experimental results from numerical reconstruction of the recorded digital holograms show that a microsphere of 0.5 mm
size can increase the system's effective resolution by a factor of four.

Keywords: Digital Holographic Microscopy, Microsphere, Mirau interferometer, Super-resolution
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