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The density of ice particles is a key parameter in many applications in atmospheric sciences such as models (ice particle fall speed, precipitation rate, cloud lifetime) and active/passive remote sensing retrievals
(backscattering cross section, attenuation factor). The estimation of the density of natural ice particles from in-situ observations has been an active field of research over the last decades. Most of the published mass-
size relationships assume that this relation conforms to a power law. Anew method based on an inverse problem approach has been recently proposed to retrieve bin-resolved mass from in situ measurements
(PSD, IWC) [1]. In this study, we apply this new method to ice crystals sampled at different atmospheric conditions typical of tropical MCSs (HAIC-HIWC Darwin-2014 campaign). The study focuses on the size
dependent effective density retrieved for some selected subsets of ice particles sampled between -50°C and -30°C and reports on the observed variability.
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Ice crystal effective density is known to be mainly controlled by crystals’ dominant habit which, for a particular cloud area, may vary from one size interval to another. The use of power laws to describe mass-size
relationships has proven to be an oversimplification and a surrogate approach is now available. For classical MCS where large crystals are primarily formed by aggregation, results suggest that density is around
0.05 g/cm? for crystals larger than 1300 um. In contrast, the density retrieved for large crystals grown by vapor diffusion mainly (e.g. capped columns of the tropical storm sampled during Darwin #13) is about 0.25
g/cms3. Few caveats are associated with these results: the uncertainty associated with the retrieval method (choice of the regularization parameter, scaling issue with the data) is likely optimistic since it is adapted
from synthetic data case studies (no input noise added yet). Albeit rather high, the uncertainty associated with input data (PSD and IWC) are not considered in this poster. Future work will include :

- Continuing the retrieval of ice density from the HAIC-HIWC dataset: during Cayenne-2015 campaign, both continental and oceanic MCS were sampled at warmer temperatures.
 Identification of the dynamic and thermodynamic conditions conducive to the formation of dense crystals and collaboration with modelers to test the sensitivity of numerical simulations to different variations of
iIce density with size as retrieved from the HAIC-HIWC observations.
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