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Morphology Transforms:
hollowing is often the rule (CE-Ball Experiment
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Morphology Transforms:
hollowing is often the rule (CE-Ball Experiment
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Morphology Transforms:
hollowing is often the rule
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ICE-Ball October 23 Cirrus:
(1) Basal faces frequently hollowed (>80%)

(2) Prism faces infrequently hollowed
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(3) Effective Densities ~ 600 kg m3 to solid ice



Morrison and Milbrandt (2015)
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Morphology
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* Some models use an effective density
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Morphology Transforms:
low temperature threshold
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Morphology Transforms:
compact
Lab Measurements :
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Morphology Transforms:

Prior and our data
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Morphology Transforms:
Prior and our data

Cloud chamber studies
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Morphology Transforms:
Prior and our data
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Morphology Transforms:
Prlor and Our data prediction for hollowing onset
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Morphology Transforms:
Prior and our data
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October 21 simulated cirrus:
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October 21 simulated cirrus:
Lab-based criterion & density

Effective Ice Crystal Density [kg m™3]
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- Conclusions -

Developed a general, lab-based criterion for the relative excess vapor density at which crystals
transform from compact to complex forms

The criterion can be predicted from theoretical growth models using measured critical
supersaturations for faceted growth.

The criterion is relatively broad in range but matches most prior measurements.

Observations show frequent hollowing even on facets as small as 20 microns and densities like
those derived from lab growth measurements

Use of the laboratory-based criterion and in simulations of an observed cirrus produces effective
densities, and cloud structure, similar to observations.




	Effective Ice Crystal Densities in Cirrus: A General Criterion for The Morphological Instability that Causes Hollowing and Crystal Complexity
	Morphology Transforms:�hollowing is often the rule
	Morphology Transforms:�hollowing is often the rule
	Morphology Transforms:�hollowing is often the rule
	Morphology Transforms:�hollowing is often the rule
	Morphology Transforms in numerical models 
	Morphology Transforms in numerical models 
	Morphology Transforms in numerical models 
	Morphology Transforms in numerical models 
	Morphology Transforms:�low temperature threshold
	Morphology Transforms:�low temperature threshold
	Morphology Transforms:�low temperature threshold
	Morphology Transforms:�Lab Measurements
	Morphology Transforms:�Prior and our data
	Morphology Transforms:�Prior and our data
	Morphology Transforms:�Prior and our data
	Morphology Transforms:�Prior and our data
	Morphology Transforms:�Prior and our data
	October 21 simulated cirrus:�Lab-based criterion & density
	October 21 simulated cirrus:�Lab-based criterion & density
	- Conclusions -

