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Abstract

We propose a normal form describing a system of interacting particles. Each particle in this
model exhibits internal dynamics, and there exists a nonlinear coupling between particles
that depends on their internal states. We find that the model exhibits a rich variety of
patterns. This richness is due to the fact that the asymmetric interaction between particles

can be attractive or repulsive, depending on the internal states of the particles.
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A, A; — (1 +10)| A > A + xM (1), (1)
— AN M(P)|p=r, + c.c., (2)
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