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Introduction: Main-belt comets (MBCs) have attracted a great deal of interest since their identification as a new
class of bodies by Hsieh and Jewitt in 2006. Much of this interest is due to the implication that MBC activity is
driven by the sublimation of volatile material (presumed to be water-ice) presenting these bodies as probable
candidates for the delivery of a significant fraction of Earth’s water. Results of the studies of the dynamics of MBCs
suggest that these objects might have formed in-situ as the remnants of the break-up of large icy asteroids.

Simulations also show that impacts of smaller objects could have played an important role in triggering the
cometary activity of these bodies. Craters of such impacts might have exposed sub-surface water-ice which
sublimated and created thin atmospheres and tails around MBCs. In order to understand the nature of the activation
of MBCs, we investigated these collision processes in a previous study by simulating the impacts using a smoothed
particle hydrodynamics (SPH) approach that includes material strength and fracture models. While our results were
able to constrain the depth where the ice could be buried and water-mass fraction of MBCs in order to account for
their observed activations, they were not conclusive as the simulations had not taken into account the effect of the
heat generated during the impact. 

Here we present the results of a new series of SPH simulations where we have modeled impacts of m-sized
object on km-sized MBCs taking into account the sublimation of exposed ice due to the heat of impact as well. As
expected, some of the ice that could contribute to the activation of the target evaporates putting more constraints on
the necessary water content of MBCs to account for their activations. We present details of our simulations and
discuss the implications of their results for the activation of MBCs and the origin of Earth's water.
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