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Cirrus cloud ice crystals are of interest for study 
because of their relevance in climate modeling, 
particularly in the way that incoming light from 
the sun scatters upon striking them. By 
understanding this mechanism better, more 
accurate climate models can be built. Recent 
experimental research has elaborated on the 
previous smooth model of ice crystal growth by 
adding trans-prismatic strands (surface roughness) 
to account for the discrepancy between 
theoretical scattering and observed scattering. By 
using an SEM to grow ice crystals and Fourier 
transforms for analysis, a deeper understanding of 
growth is hoped to be understood. 

Figure 3. Left: Early growth of hexagonal ice crystal 
showing prismatic facet (a), pyramidal facet (b), and basal 
facet (c). Right: Late growth of hexagonal ice crystal 
showing trans-prismatic strands (d). 
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A reservoir of ice was placed inside of the SEM, a 
coldstage was turned on as the pressure was 
pumped down and the backscatter detector 
imaged the stage (Figure 1). Ice crystals grew on 
the stage at various pressures as long as the 
temperature was low enough (Figure 2.) By 
keeping the temperature low enough to prevent 
ablation for periods of time, studying the habit and 
mesoscopic properties of cirrus ice crystals 
became much easier. 

Figure 1. Experimental  
setup inside of SEM. 
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Figure 2. Ablation temperature over time for 
different pressures.  

Figure 4. Prismatic surface at 50Pa and 100Pa showing  
a slight increase in strand spacing as pressure increases. 
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The usual ice crystal grown in the SEM is 
hexagonal and has six prismatic facets, two basal 
facets and multiple pyramidal facets as seen in 
Figure 3. In addition, as previously observed by 
Pfalzgraff et al., the mesoscopic properties of 
cirrus-like ice crystals contain surface roughness 
on their prismatic surface only. The rough 
structures formed on the crystal are called trans-
prismatic strands and help account for the light 
scattering discrepancy. 

Upon changing the ambient pressure in the 
SEM, the strands appear to separate more 
(Figure 4.). This is what led into the main focus 
of research, whether the spacing of the step 
flow growth varies with pressure. 
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Figure 6. Stepwise procedure to evaluate trans-
prismatic strand spacing by first extracting a line, 
fourier transforming that line, summing multiple 
lines in multiple pictures at the same pressure, and 
then comparing the results with pictures from a 
different pressure. Discussion 
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