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            Abstract
We present a technique called white-light diffraction tomography (WDT) for imaging microscopic transparent objects such as live unlabelled cells. The approach extends diffraction tomography to white-light illumination and imaging rather than scattering plane measurements. Our experiments were performed using a conventional phase contrast microscope upgraded with a module to measure quantitative phase images. The axial dimension of the object was reconstructed by scanning the focus through the object and acquiring a stack of phase-resolved images. We reconstructed the three-dimensional structures of live, unlabelled, red blood cells and compared the results with confocal and scanning electron microscopy images. The 350Â nm transverse and 900Â nm axial resolution achieved reveals subcellular structures at high resolution in Escherichia coli cells. The results establish WDT as a means for measuring three-dimensional subcellular structures in a non-invasive and label-free manner.
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                    Figure 1: The scattering problem.[image: ]


Figure 2: WDT of RBCs.[image: ]


Figure 3: WDT of E. coli cells.[image: ]


Figure 4: WDT of HT29 cells.[image: ]


Figure 5: Illustration of data acquisition.[image: ]
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