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Study on fracture dynamics of rubble pile asteroids based on vibration mode analysis

Toshihiro CHUJOV, Osamu MORI ? and Junichiro KAWAGUCHI ?

Abstract

When considering an impact mission to an asteroid that may potentially collide with the Earth, it is
important to understand structural dynamics of the asteroid that enables to make a strategy to determine
an appropriate impact point and incident angle, only with rough observation and in a limited time. Such a
systematic understanding is realized by extending natural vibration mode analysis.

This study focuses on rubble pile asteroids, and models them by a group of spherical particles in the
same way as Discrete Element Method (DEM). Based on the model, vibration mode analysis can be
formulated by linearizing the equations of motion around an equilibrium state where particles are bound
together by gravitational force. The natural vibration mode is usually used for vibration motion, but it can
also be extended to analyze behavior at the beginning of fracture. This idea is applied to systematic
approach to make an impact strategy.

Key Words: Rubble pile asteroids, impact, fracture dynamics, natural vibration mode, Discrete Element
Method
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