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Exploiting the Imperfect Nature of Light
Image from Beltran et al. (2011) Phys. Med. Biol. 56 7353–69 demonstrating interface-specific CT of a
preterm rabbit pup thorax.

Light presents itself in nature as partially coherent (imperfect). In microscopic techniques such as holographic
imaging, partial coherence is often deemed to be detrimental due the loss of fringe visibility. As a
consequence a high percentage of the radiation is wasted in improving a beam's coherence. A recent
theoretical study by Beltran et al. 2016 JOPT 07LT02 found that the imperfectness of light beams can
actually be beneficial in the context of quantitative imaging. Their theory found that the partially coherent
nature of light carries additional quantitative information of a specimen. This information comes in the form of
"depth-moments" and provide valuable measures of a specimen's structure.
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Photoelastic Ptychography for Anisotropic Imaging

Optical ptychography has gained significant interest in recent years, due to its ability to provide quantitative
phase images and improve the spatial resolution of images obtained using low numerical aperture lenses. In
the present study we exploit the quantitative nature of the complex exit surface waves recovered using
ptychography to separate the in-plane stress components for samples subject to mechanical loading. This
approach is applied to examining potential stress-induced birefringence in biological specimens, both static
and evolving with time. To achieve this we have developed a novel microscopy technique using polarised
light, termed `photoelastic ptychography', which is capable of quantitatively mapping the birefringence of
a sample using a vectorial form of ptychography.
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