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Introduction: The NASA Stardust mission to comet Wild-2 

returned a dust collector to Earth in 2006 (see [1] for first results 
and [2] for a recent summary). The main collection substrate was 
SiO2 aerogel, with a smaller area of aluminum (Al) foil. As a low 
density, highly porous material, aerogel can retain much rela-
tively unprocessed material from many types of hypervelocity 
particles [3] within tracks of diverse shape, instead of as the 
highly disrupted and partially melted residue found in Al foil im-
pact craters. Stardust flew close to the comet nucleus (236 km) at 
6.1 km s-1, and captured numerous mineral particles in aerogel 
tracks [4-5] and foil craters [6-7]. So far, it has been assumed that 
no impact features were produced by ice, as modeling suggests 
small ice grains should have rapidly sublimated following release 
into the coma, disappearing before reaching Stardust (see [2] for 
discussion of dust transit time to the collector). However, live-
time data recorded during the fly-by show a late burst of impacts, 
as if a larger ejected boulder broke up after leaving the comet 
surface [8]. Might this have still been carrying ice? Images from 
comet Hartley-2, taken by the EPOXI mission in 2010, show cm-
scale ice-rich grains above the comet surface [9]. We therefore 
ask how we might recognize if ice did impact on Stardust, and 
have made analogue experimental impacts on aerogel and Al foil 
at 6.1 km s-1. 

Method: We used the Kent two stage light gas gun [10]. 
Modifications to breech and launch tube mounts for active cool-
ing and pre-cooling of the launch tube allow mm-size solid ice 
projectiles to be fired. Projectiles fragment due to shock during 
acceleration, and a spreading shower of fragments proceeds to 
the target. 

Discussion: Our preliminary results show ice impacts at ap-
propriate velocity (higher than previous work [11]), by particles 
similar in size to Stardust impactors. Foils and Al support plates 
show shallow craters lined by collapsed vesicles. Broad projectile 
dispersion has so far yielded fewer impacts on aerogel, the first 
tracks are currently being characterized; they show no terminal 
grain or fine projectile fragments lining the wall, consistent with 
loss of a volatile impactor. Given the polydisperse size distribu-
tion of grains striking the targets, we do not yet have a calibra-
tion for track vs. impactor size, but this is being investigated. In 
summary, we can now fire ice at Stardust speeds in the gun, and 
have impacts corresponding to those that might have occurred 
from ice grains from comet Wild-2 impacting onto the Stardust 
collector. 
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