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Introduction:  Up to now there are not specific 

dynamical models providing the impactor flux on 
Mars, and most cratering flux estimates for the martian 
surface are based on extrapolations of the lunar crater-
ing record. At the same time some papers have recent-
ly reported that more than 400 new dated impact sites 
have been discovered in more than 8 years of observa-
tion from satellite of the Mars surface [1].  

Dynamical model: We have started to compute the 
orbital evolution of impactors to estimate the flux at 
the heliocentric distance of Mars. As a starting point 
we are considering an impactor size range of 0.25-5 m 
of radius, that should be largely responsible for the size 
distribution of fresh craters reported in the literature 
even if smaller impacotrs will be taken into account. 

The dynamical evolution model of particles numer-
ically integrates a (N +1)+M body problem (Sun + N 
planets + M body) with the swift_rmvsy numerical in-
tegrator package [2]. Yarkovsky/YORP effect is in-
cluded as perturbative forces, being by far the most 
important non-gravitational force in our size range and 
farther, together with the gravitational attractions of all 
the planets in the Solar System. 

We compute the orbital evolution of an initial set of 
1000 particles until they move well inside the orbit of 
Mars. To estimate the flux of impactors we use a statis-
tical approach since the number of computed impacts 
is negligible, as we have already applied to microme-
teoroids [3]. Any time an impactor falls within the in-
fluence sphere of Mars we record the minimum ap-
proach distance and the impactor-planet relative veloc-
ity. At the end of the run we have a list of close en-
counters we can statistically analyse. 

The results of this model will provide a velocity 
distribution of the impactors and a possible asymmetry 
of the impact distribution on the planet. If an aymmet-
ric distribution is predicted, the next step would be  
simulations that consider the varous biases of the ob-
servations, to see if the asymmetry can be confirmed or 
ruled out.   

 
Impact simulation:  In order to obtain some pa-

rameters useful to correlate the impactor flux estimate 
and the size distribution of impact sites we have started 
to investigate some examples of fresh craters. The first 
sample taken into account is a 25 m diameter fresh 
crater, located at 3.7° N, 53.4° E and shown in Figure 
1, in Figure 2 we report the DTM profile. Because the 
terrain where the crater formed is dusty, the fresh 

crater appears blue in the enhanced color of the image, 
due to removal of the reddish dust in that area or per-
haps due to the difference in composition of ejected 
material. We use the iSALE shock physics code ([4], 
[5], [6], [7], [8]) to model the formation of this impact 
structure considering different target compositions as 
limestone and fractured basalt rock. We base our simu-
lations on a basalt projectile that hits the Martian sur-
face with an impact velocity of 7 km/s, but we will 
consider different values that will be provided by our 
dynamical model. The ejecta analysis will be also a 
useful tool to understand the goodness of the simula-
tion. We will track the ejecta coming from the numeri-
cal modelling and then compare them to what is found 
in the image (in this case the ejecta reached a distance 
of more than 15 km). 

 
Fig. 1: ESP_034285_1835 image taken by the High 
Resolution Imaging Science Experiment (HiRISE) 
camera on NASA's Mars Reconnaissance Orbiter on 
Nov. 19, 2013. 

 
Fig. 2: DTM profile of the fresh crater (diameter of 25 m and 
depth of about of 3 m). 
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Conclusion: We will show a preliminary compari-
son between the size distribution of the impactors and 
the size distribution of the fresh crater diameters. The 
parameters provided by the simulation of some fresh 
craters should help to tune the comparison, for exam-
ple by providing estimates of impact velocity and con-
straining target material properties. 
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