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Cloud droplet size distribution (DSD) is a fundamental property that dictates clouds’ radiative
properties and influences global climate. While satellite and airborne polarimetric measurements
of clouds provide crucial DSD information on scales ranging from kilometers down to 100
meters, they often average out critical small-scale inhomogeneities [1-3]. Therefore, there has
been a growing demand for measurements at significantly smaller (centimeter) scales, especially
for laboratory studies in controlled cloud environments [4-6].

To fill this gap, we are developing a novel polarimetric imaging system for small-scale DSD
mapping. The setup employs a polarized camera to measure vertically and horizontally polarized
light scattered within a region of the cloudbow angular range (~139°-145°), chosen for its high
sensitivity to droplet effective radius as well as effective variance [7,8]. The retrieval of the DSD
is based on Lorenz-Mie Mueller matrix simulations. Our prototype polarimetric imaging system
uses two three-wavelength RGB lasers (640 nm, 525 nm, 450 nm) in horizontal and vertical
polarization states. The polarized camera is positioned at a fixed scattering angle centered at
142.5° relative to the incident laser beam to measure the polarization of the scattered light. The
system is designed to map a ~10x10x1 cm® volume of the target cloud, allowing for a spatial
resolution of ~1 cm and a temporal resolution of less than 1 s. This geometry and the camera's
field-of-view result in an angular resolution of approximately 2 degrees per centimeter along the
target. Here, we will present the technical details and geometry of our instrument. We will also
discuss preliminary results demonstrating the system's ability to distinguish between different
DSDs. We will conclude by providing future outlooks for this measurement technique.
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