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Scattering Properties of Mixed-Phase Hydrometeors
Invariant Imbedded T-Matrix Method
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One of the most fundamental and crucial quantities for accurate
precipitation retrievals is the single-scattering property (SSP) of each
individual hydrometeor in the precipitating volume. Thus, an
important step in minimizing retrieval uncertainty is to ensure that the
particles used for single-scattering calculations resemble those that
occur in nature, allowing the SSPs to be computed precisely with
numerical techniques.
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To test and study the behavior of our IITM implementation, we study
spheroids with an outer shell of melt water. We consider a solid ice
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core as well as “fluffy” mixed air-ice cores with densities 0.1, 0.2, and
0.3 g/cm3. Numerical calculations are carried for both prolate and
oblate spheroids with a semi-minor to semi-major ratios equal to
1/2(2) for frequencies 13.6 GHz, 35.6 GHz, and 94 GHz. The

corresponding size parameters are ~0.25, ~0.64, and 1.7.
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Hydrometeors with rotational symmetry (axial symmetry) are most
efficiently computed using the T-Matrix methods. For hydrometeors
with a uniform dielectric, the Extended Boundary Condition Method _
(EBCM) is the most efficient. However, for mixed-phase hydrometeors 0.
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