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Summary

Previous simulation studies have outlined the possibility of significant polarization signals in microwave limb
sounding due to horizontally aligned ice crystals in cirrus clouds. From the recently launched Aura MLS
instrument, we present the first polarized microwave limb sounding observations of cirrus clouds. We also
present polarized radiative transfer simulations, which show qualitative agreement with these observations, and
indicate the limits to which aligned non-spherical particles are influencing bulk optical properties of cirrus
clouds at microwave wavelengths. Although 122 GHz is not ideal for cloud measurements due to strong O2

absorption, data and simulations suggest that preferential crystal orientation is causing small, but noticeable,
partial vertical polarization, which can be replicated in simulations by considering all particles as horizontally
aligned oblate spheroids with aspect ratios of around 1.2 ± 0.15.

Figure 1: Cloud induced radiance, ∆Icir, and polarization difference, Q, for January 3 - 8, 2005.
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Figure 2: Example 122 GHz radiative transfer sim-
ulations for a 3D deep cirrus scenario with different
shape/orientation combinations.
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Figure 3: Observed and simulated Q vs. ∆Icir.
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