Detecting oriented dust with novel polarization lidar
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Dust orientation is an ongoing investigation in recent years [1]. Its potential proof will be a para-
digm shift for dust remote sensing, invalidating the currently used simplifications of randomly-
oriented particles. Dust orientation can be directly measured with a polarization lidar designed to
target the off-diagonal elements of the backscattering matrix which are non-zero only when the
particles are oriented [2]. Scattering calculations of realistic-shaped oriented dust particles are
needed for designing this novel polarization lidar and further utilizing its measurements in ad-
vanced oriented-dust microphysical property retrievals. Currently there is no complete solution for
calculating the scattering properties of the whole range of dust sizes, shapes and refractive indices.
The Amsterdam Discrete Dipole Approximation (ADDA) [3] has been proven to adequately re-
produce the backscattering properties for irregular-shaped dust particles with size parameters
smaller than 20 [4]. For larger sizes ADDA calculations are challenging, due to high computational
cost [3].

We present the preliminary design of our novel polarization lidar system based on first results
of ADDA scattering calculations for irregular-shaped oriented dust particles with size parameters
up to 50.
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