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Abstract
Disordered media, such as fog, powder, emulsion, and biological tissue, induce complex distortion of light,

resulting in intricate speckle patterns. The speckle correlation aids in understanding, manipulating, and
reconstructing the field, forming the basis of applications such as imaging through turbid materials, complex beam
shaping, and surface characterization. However, neglecting decorrelation becomes a bottleneck in these
applications, particularly in the multi-scattering regime. This seminar will report the development of decorrelation
models and the latest applications in surface characterization. We proposed an analytical formula for speckle
decorrelation under general scattering conditions, achieving state-of-the-art accuracy even for strong and multi-
scattering cases, potentially providing an advanced forward model for various inverse problems. Based on our
theoretical models, we invented the first non-invasive, in-line and quantitative probe for particle size estimation

in the pharmaceutical drying, blending and mixing processes.
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