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Key * Relative importances of controlling factors on deposit geometry: Initial aspect ratio (a) > Grain angularity > Grain size (d) > porosity.
Results * Porosity effect may be small, suggesting potential bypass of geological history diversity on planetary bodies.

— Planetary Relevance & Motivation ———

* Planetary Observations: Recent missions have revealed ubiquitous granular mass wasting and complex regolith
movements on planetary surfaces (e.g., Ryugu [1], Bennu [2], Deimos [3], and 67P/Churyumov-Gerasimenko [4]).

* Global Material Transport: Mass movements spanning 100s meters to several km could cause global resurfacing and
mass transport on small bodies (e.g., < 10 km in diameter).

e Goal: Clarify how physical conditions, such as grain morphology and porosity, govern avalanche transition regimes

and runout dynamics to help interpreting surface exploration data and future in-situ missions. ‘ N@/GSFC/A
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— Ph sical I\/Iechanism — Conclusions and Future Stud
. Govern}r{g factor of final height transition: * Our experiments reveal the following key insights: y
* Aspect Ratio: Scaling transitions across varied a align with previous studies * Integrated hierarchy of morphological controls: Aspect ratio a << angularity <
* Angularity: Influential factor shifting the transition point, as grain interlocking directly controls the grain size < initial porosity.
angle of internal friction. e Limited sensitivity to initial compaction for coarse grains.
* Grain Size: Ineffective on the static collapse threshold due to testing coarse, cohesionless grains. * Future study
* Porosity: Shows negligible impact on deposit morphology for coarse (~ mm) particles.  Wider parameter: Test broader grain-size and porosity ranges to bridge coarse
* Governing factor of runout distance: regolith and fine-grained environments. Test cohesive materials.
* Complex behavior with AR and grain size * Simulation comparison: Integrate findings with numerical simulations to
* Frictional Dissipation vs. Thin-Layer Mobility validate internal stress distributions and micro-mechanics.
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