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General-purpose computation on Graphics Processing Units (GPU) has recently become an attractive alternative to parallel computing on clusters and
supercomputers1 . We present a hybrid GPU-CPU implementation of an accurate molecular dynamics algorithm
for a system of ellipsoids (see Fig. 1).
Following our procedure, the ellipsoids has three translational degrees of freedom and its rotational movement
is described by a quaternion formalism1 . The contact
interaction between two generalized ellipsoids (A and
B) is described by a very accurate force law F~AB =
N
T
FAB
·~n + FAB
· ~t, which accounts for the elastic and dissipative interactions. Following our approach, the contact
plane ~n is analytically obtained by solving the characteristic equation |A + λB| = 0 and deducing its corresponding eigenvectors. Based on some algebraic conditions2–5 ,
we have implemented an accurate algorithm to solve this
problem. In our poster we will show several details about
this implementation (see Fig. 2).
Finally, we show that the algorithm complies with the
statistical mechanical laws by examining the homogeneous cooling of a granular gas of polydisperse generalized ellipsoids. The new algorithm dramatically reduces
computational time, compared with a traditional CPU
implementation.

FIG. 2. Flow-chart of the algorithm for computation of
normal contact force between two arbitrary ellipsoids.
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FIG. 1. Normal and tangential contact planes of two colliding ellipsoids.

