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Fig.1 Models of a regular octahedron (left, middle) and
models of a real particle (right) under different spheres
cluster precision setups. The left column displays different
models of a regular octahedron with a decreasing value of
the minimum distance d,in between each sphere in the
cluster from the top to the bottom and it turns out that the
surfaces of the models are becoming smoother; the middle
column displays different models of a regular octahedron
of all

spheres in the cluster from the top to the bottom and it

with a decreasing value of the minimum radius 7y,

turns out that the surfaces of the models are becoming more
precise; the right column displays different models of a real
particle with different dpin, Tmin, the maximum percentage
of nodes used denoted as pmax and it turns out that every
different setup shows different smoothness, precision and

density distribution4,
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Fig.2 Demonstration of parameters used in the simulation
of two colliding grains. |#; — &2 is the distance between the
two grains’ centers, l; and [ are rotating arms of grain 1

and grain 2 respectively, and £ is the overlapping distance of

the two grains.
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Fig.3 Calculation principle for collisions between grains in
the current lattice and grains in its adjacent lattices. Every
single cube in this figure represents a lattice, and the blue
one represents the current lattice (iy,%,,%.) we calculate.
Possible contacts only happen in adjacent lattices, and they
are the 27 lattices (including the current lattice itself)
plotted in this figure. Considering computational efficiency,
only parts of the 26 adjacent lattices are involved in the
calculation for the current lattice (iy,1%,,%.). Lattices
involved in the current calculation are marked with green

while lattices not involved are marked with red.
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Fig.4 Calculation principle of lattice traversal for gravities
between grains in the current lattice and grains in its
neighboring lattices within the same Cell. For grains in the
same Cell, gravities from each other are calculated based on
the algorithm. Considering computational efficiency, when
doing lattice traversal within a Cell, for the current lattice
(marked with blue) we only calculate gravities from grains in
parts of the lattices instead of all lattices. Lattices involved
in the current calculation are marked with green while

lattices not involved are marked with red.
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Discrete Element Method Simulation System for Asteroid

LIU Mu-lin  HOU Xi-yun

(Department of Astronomy and Space Science, Nanjing University, Nanjing 210023)

AssTtrAacT Asteroid detection is now a hot spot of solar system exploration. The understanding of the
evolution of asteroids has a great benefit on researches to the origin of the solar system. An important
topic of the evolution research is the evolution of inner structures of asteroids, in other words, asteroids’
evolution of shapes and structures under multiple mechanisms. A common method to simulate the dy-
namical evolution of asteroids is Discrete Element Method (DEM) under the assumption that asteroids
are in rubble-pile structures. Some teams have developed several kinds of softwares for DEM simulations.
The basics, realization, algorithms of our software “Multi-particle system simulation software based on
DEM algorithm” are introduced in this article and the software is verified using two body collision, sound
wave propagation, inner stress of asteroid, and asteroid spin disruption setups.

Key words methods: numerical, asteroids: general, asteroids: evolution
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