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Digital Holographic Microscopy (DHM) is a microscopic imaging technique based on interferometry. 

Since DHM digitally records a hologram generated by interference between object and reference beam, 

both amplitude and quantitative phase images can be obtained by numerically reconstructing the 

information of the wavefront of the light transmitted through the sample. DHM has been widely used for 

quantitative observation of live cell in a non-invasive way, and enables the extraction of parameters such as 

morphologies or dry-mass estimation, typically with picogram sensitivities by interpreting their phase as 

thickness [1]. As in classical wide-field microscopy, it is possible to make the measurement more specific 

by introducing a polarization selection in the detection scheme, such as to detect specific birefringent 

targets [2]. 

 Here we developed a technique to obtain quantitative phase images from birefringent materials  

as well by combining the DHM system with a four independent cross-polarized measurement scheme. 

Classically, polarization light microscopy has been used for obtaining images of birefringent materials, but 

quantitative assessments are usually difficult. In the case of DHM, it is possible to retrieve quantitative 

information from birefringent materials, by measuring the phase delays induced by the optically anisotropic 

crystals, which are orientation-dependent. We can include these measurements within a Jones matrix 

formalism, which provides the full birefringent complex information of the measured material. In this 

presentation, we will discuss about implementation of our DHM system. Furthermore, we will demonstrate 

imaging results of living macrophage cells and birefringent malaria byproduct as an application, where 

polarization can then provide target-specific images. 
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