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ABSTRACT

The hazards of Earth impacts due to asteroids and comets is now well established but their relative rates have not been accurately determined primarily due to the difficulties in quantifying the rate at which comets enter the inner solar system. In addition, the risk of an unexpected impact by an asteroid larger than one kilometer in diameter has dropped by greater than 90% in the past three decades due to the success of wide-field near-Earth object surveys, while the risk of an unexpected long period (LP) object impact remains constant. In this work we use a well-established LP orbital element model and recent measurements of the size-frequency distribution for active and inactive LP objects to calculate their impact rate on Earth as a function of their absolute magnitude and kinetic energy. The population of inactive objects on long period orbits has only recently been assessed and could easily be an order of magnitude larger than the active objects. We generate a population of synthetic LP objects as they enter the solar system and propagate them to their time of ecliptic crossing to determine their orbital state. We then use the spatial density and rate of LP objects crossing the ecliptic near 1 au to calculate the Earth impact rate (with the assumption of a spherical Earth on a circular orbit). Our LP object impact rates are compared to recent population estimates and impact rates for asteroids (including short period comets) to determine the size and kinetic energy at which LP objects are the dominant impact risk to Earth.
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