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            Abstract
High-resolution X-ray imaging techniques using optical elements such as zone plates are widely used for viewing the internal structure of samples in exquisite detail. The resolution attainable is ultimately limited by the manufacturing tolerances for the optics. Combining ideas from crystallography and holography, this limit may be surpassed by the method of coherent diffractive imaging (CDI)1. Although CDI shows particular promise in applications involving X-ray free-electron lasers2, it is also emerging as an important new technique for imaging at third-generation synchrotrons. The limited coherent output of these sources, however, is a significant barrier to obtaining shorter exposure times. A fundamental assumption of coherent diffractive imaging is that the incident light is well-approximated by a single optical frequency. In this Letter, we demonstrate the first experimental realization of â€˜polyCDIâ€™, using a broadband source to achieve a factor of 60 reduction in the exposure time over quasi-monochromatic coherent diffractive imaging.
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                    Figure 1: Polychromatic data and sample.[image: ]


Figure 2: Reconstructed amplitude of sample ESW from the test object shown in Fig.Â 1c multiplied by the final sample support (identical for each reconstruction).[image: ]


Figure 3: Comparison of reconstructed image resolution and data.[image: ]
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