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In this study we construct a simple model to simulate the formation of impact
craters on large solid target bodies such as the Moon. The basis of the model is to
treat both the impactor and the surface of the target body as fluids whose viscosity is a
function of a property we refer to as the activation. High and low values of the activation
correspond to small and large viscosities, and therefore liquid and solid type behaviour,
respectively. At the moment of impact, the impactor and the surrounding region of the
target surface are assumed to have a high value of activation. The activation can then
diffuse or be advected by the fluid motion resulting from the momentum of the impactor
until it reaches a low level everywhere. This is taken as the end of the crater formation
process.

The equations governing the model are the continuity equation, the Navier-
Stokes equation, and the advection-diffusion equation with free surface boundary con-
ditions. These equations were solved numerically using a marker and cell method with
a variable time-step Navier-Stokes solver. Software was written to implement the nu-
merical algorithm and also provide an easy to use graphical user interface for the input
of parameters and starting conditions.

We performed two types of simulation. In the first type, the activation was
identified with temperature and the parameter values for the model were chosen in or-
der to attempt simulation of crater formation on the Moon. This type of simulation
did not prove to be very successful due to the small values of the viscosity and dif-
fusion coefficients. In the second type, the physical significance of the activation was
left unspecified which meant that arbitrarily large values of the viscosity and diffusion
coefficient could be used. This type of simulation led to crater shapes which were both
qualitatively and quantitatively similar to those observed in nature.
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