
Jenny Verniero 



Motivation 

 Dust:  

-mineral transport to ocean, effects marine 
geochemical cycle 

-Global climate change 

-Mars 

 Cracks: 

-increase roughness, produces dust 

-form when surfaces erode 

-cycles of wetting and drying 

 

 



How do we study cracks and 

dust? 
 

 Infrared Camera 

-uses infra-red energy as opposed to visible light to 
form an image 

-detects black-body radiation as a function of 
temperature 

 

 Zygo Proflometer 
-uses Scanning White Light Interferometry 
(SWLI)  to capture a 3D image at a nm scale  

 

 Numerical Modeling 

-computer programming can predict 
patterns of drying 



Materials 
 Surfaces: clay and silica 

-added minerals Halite and Calcite 

-these evaporites are found in the Black 

Rock Desert playa, major source of dust 

 Heated box for drying 

 

 

 



Observations 

Halite 
Calcite 

Series of IR images every 5 minutes for 10 hours 

of a clay-silica surface drying.   
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Halite 

Calcite 

Calcite Dried Faster: 

-more cracks larger surface area  faster rate of 

evaporation 

-Halite more soluble, harder to break bonds between water 

and surface 

-Calcite precipitates easier, higher vapor pressure  

 



Cracks found to be initially 

cooler 

 Heat tends to go from cold to hot, so the 
transfer of moisture creates stress and thus 
forms a crack 

 Cold water molecules are left behind in the 
crack and takes longer to evaporate 

 



Zygo Profilometer Images 



• The presence  of halite and calcite 
increases surface roughness over 
series of wet/dry cycles. 

• The presence of halite resulted in the 
roughest surfaces and soil density 
decrease.  

• Halite is more soluble than calcite and 
could have dissolved and precipitated 
more rapidly. 
 

Surface with added 

Halite shows density 

decrease around crack 







Programming 

 Learned Python and Matlab 

 Modeled drying of a washcloth 

 Tested with IR camera 



Gypsum Precipitation 

 Grew CaSO₄2H₂0 crystals on different 

surfaces and compared rates  

 Learned titration techniques 

Gypsum precipitated at a 

rate of 26.5 micromols/hr 

on Olivine sand and  

22.1 micromol/hr on 

quartz. 



What I learned 

 Challenges: 

-manipulating surfaces to fit under lens of 

profilometer 

-acquiring meaningful data 

-picking out coral in the olivine sand 

 Astrofest:  

 -Astronomy outreach for kids 

 Graduate School preview 

 



Thanks 

 DC and Pennsylvania Space Grant 

Consortium 

 

 



 


