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Abstract 

Ptychography is an enabling coherent diffraction imaging technique for both fundamental and applied 

sciences. Its applications in optical microscopy, however, fall short for its low imaging throughput and limited 

resolution. In this talk, I will discuss a coded ptychography technique that achieves the highest numerical 

aperture and an imaging throughput order of magnitude greater than previous demonstrations. In this 

platform, we translate the samples across the disorder-engineered surfaces for lensless diffraction data 

acquisition. The engineered surface can be made by smearing a monolayer of blood on top of the image 

sensor. The entire system can be built using a modified Blu-ray disc. For the first time, we report the direct 

observation of bacterial growth in a 15-s interval by tracking the phase wraps of the recovered images, with 

high phase sensitivity like that in interferometric measurements. The combination of high phase sensitivity, 

high spatiotemporal resolution, and large field of view is unique among existing microscopy techniques. 
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