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Introduction:  Asteroids collide with one another 

in space causing them to break apart. Some of the 
pieces are on a collision course with Earth and some-
times this course needs to be altered in order to prevent 
damage. By studying the disruption of meteorites a 
preventative measure can be taken by either disrupting 
the meteorite or redirecting its path [1]. 

Meteorites are made of various materials, some po-
rous some granular. To see how these different compo-
sitions disrupt, specific components were evaluated  
[2]. Pumice was used as an analog of the porous mate-
rial found in meteorite because it is inexpensive and 
abundant [3]. The disruption of the pumice did not 
show much difference from meteorite disruption. 
However, it does sometimes crater at conditions where 
a meteorite disintegrates [4]. 

We have done multiple disruptions with the same  
meteorite, NWA 869 an L3-L6 ordinary chondrite. We 
used varying speeds and projectile sizes to see what the 
resulting disruptions would yield.   

Experimental Details:  The meteorite sample dis-
ruptions took place at the NASA Ames Vertical Gun 
Range in California. The sample was suspended in the 
middle of the sheet covered gun chamber with fishing  
line. Foam core detectors with foils of various thick-
nesses were strategically placed around the sample to 
help determine particle sizes (Figure 1). 

The meteorite was impacted with an aluminum pel-
let ranging from 1/16 inch to 1/4 inch. After the disrup-
tion the foils and all the particles were collected. 

The foils were scanned using a PrimeFilm 7250 
Pro3 scanner at 7200 dpi using the program Cyber-
ViewX. The image was then analyzed using ImageJ to 
count and measure the holes produced from the disrup-
tion. Excel was used to arrange the mass of the holes 
from largest to smallest. 

The collected particles were put through an eight 
layer sieve and weighed according to their size. 

The particle and foil data were combined into one 
document to produce a size frequency distribution 
graph. 

Results and Discussion:  From the collected data 
(Table 1), a slow, small projectile only shallowly cra-
tered the sample, giving off a few small fragments and 
leaving the sample relatively intact. As the speed in-
creased so did the number of particles produced.  
However, the majority of the sample remained intact. 
When the size of projectile was increased, the sample 
disrupted completely resulting in a wide range of 

fragment sizes. As the speed increased with a large 
projectile there were smaller particles from the disrup-
tion decreasing the particle range very slightly. When 
the speed and size of the projectile were increased even 
more, the fragment sizes had the smallest range out of 
all the disruptions (Figure 2). 

When the data was compared to the pumice disrup-
tion from previous experiments, there were similarities 
such as they disrupted completely and produced a 
similar distribution of fragments. However, when pum-
ice was shot at a slow speed the sample tended to form 
a fairly deep crater whereas the meteorite looked as if a 
piece was chipped off the surface. 

Based on the results from these disruptions, a better 
idea of how to deal with asteroids in space was estab-
lished. If the asteroid only needs to be cratered or pos-
sibly its direction changed, a slow, small projectile will 
work. However, if the asteroid needs to be completely 
disrupted a fast, large projectile is necessary. 

Conclusion: The speed and size of a projectile ef-
fects how the sample will disrupt. Large and fast pro-
jectile will cause greater disruption creating a smaller 
range of particle size. Slower projectile will result in 
larger particles and a larger range of fragment sizes. 
However, the size of the projectile has more of an ef-
fect on the disruption than the speed of the projectile. 
Larger projectiles have more impact force to cause 
disruptions than smaller projectiles. 
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Figure 1: The set up of the gun chamber. White 

sheets covered the chamber to make clean up more efficient. 
The sample was hung in the middle at a height so it would be 
in the projectile’s path. Detectors were placed around the 
sample at specific locations. The can detectors were in place 
for another experiment to collect particles at different times 
during the disruption. 

 
Table 1: The speed and size of the projectile with 

which the meteorite sample was impacted. 

 
 

 
Figure 2: Distribution of particles from different 

disruption settings. Note the change in slope as the projectile 
changes size and speed. 
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