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Summary: We report sticking and energy loss in collisions of 

an ice ball incident on a water ice surface, both coated with pure 
methanol frost. Significant energy loss is also seen with frosts of 
pure water and 5% aqueous methanol. 
      Introduction: Cosmochemists in the last decade or so have 
proposed mechanisms for formation of organics everywhere in the 
young solar system [1, 2]. Methanol is among these organics, and 
has been observed in some comets [3]. Small particle accretion 
models are supported by the observation of dust particle sticking in 
experimental simulations at low velocities [4]. Surface hydrocarbon 
frosts enhance this kind of sticking in protoplanetary disks.  Our 
experiments suggest this is true at least for the limiting case of pure 
methanol [5, 6].  

The Experiment: Collisions occurred between 5-50 cm/s and 
120 to 180K.  A simple pendulum in a freezer box was used to 
measure kinetic energy loss (coefficient of restitution  
ε ≡ vafter/vbefore) in collisions of an ice ball (diameter 2.5cm) with a 
flat ice surface.  The data presented below agree with lower velocity 
data obtained by Supulver et al [5] using a compound pendulum, as 
illustrated in the figure pertaining to the pure water frost case.  
Complete sticking (ε = 0) occurs for water frosts near zero velocity.  
We have observed sticking at 10 cm/s for methanol frosts, though 
this limit was imposed more by the timeline of the experiment than 
by the properties of the frost.  Sticking may have occurred at higher 
velocities in recent experiments, but this result is still subject to 
verification.  
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