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Introduction:  Momentum enhancement occurs 

when impactors strike targets at hypervelocity [1-3].  

Momentum enhancement is the effect that the crater 

ejecta leads to more momentum transferred to the im-

pacted body than was contained in the incoming im-

pactor.  The momentum enhancement is typically de-

noted with the factor , where  is the ratio of momen-

tum transferred to the impacted body to the impactor 

momentum.  Thus, =1 means that only the impactor 

momentum was transferred while >1 implies that ad-

ditional momentum was transferred. 

Experimental work has been performed to quantify 

momentum enhancement with aluminum sphere hyper-

velocity impactors striking rock materials at 2 to 2.1 

km/s.  It turns out that scale is an essential issue in 

momentum enhancement [1], and the results reported 

here were with impacts of aluminum projectiles at fair-

ly large scale for these types of experiments, namely 

with impactors of 2.54-cm diameter and 4.45-cm diam-

eter.  In particular, the momentum enhancement does 

not scale linearly with the impactor size, but rather with 

larger impactors there is larger-than-expected amount 

of momentum enhancement.  Concrete targets showed 

large, clear increase in momentum enhancement due to 

the increase in size.  Low density (30% dense) pumice 

targets did not show a clear size dependence, and 

showed less momentum enhancement than the consoli-

dated rock.  Sandstone targets exhibited some irregu-

larities which implied that the sandstone targets were 

likely not large enough for direct measurement and so 

post-test analysis is ongoing to determine the momen-

tum enhancements. All targets were nominally 1-meter-

scale targets.  Previously granite [1] and pumice targets 

[3] were impacted in a similar fashion. 

The targets impacted are viewed as simulants for 

asteroids, showing a variety of possible compositions 

and structures.  We believe the 2 to 5-cm impactor 

scale is large enough that we obtain a representative 

response and not an impact-location-specific response.  

Numerical simulations of the impacts were performed. 
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Fig. 1 Impacts (concrete and sandstone) and craters 

formed in concrete, pumice, and sandstone targets 
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