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Spiral Arms Formed by Jammed Accreting Gas
in a Coupled Map Lattice for Astronomical Objects
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Abstract

As a simulational approach to the formation mechanism of astronomical objects, we propose
a coupled map lattice for the dynamic pattern formation of astronomical objects consisting
of accreting gas. Our model consists of two procedures: gravitational-interaction procedure
(Eulerian procedure) and advection procedure (Lagrangian procedure). In our simulation, we
observe the dynamic formation of a spiral pattern with two arms, such as seen in spiral galaxies
or protoplanetary disks. We also observe that gas clumps make the Keplerian motion around a
central star. We investigate the motion of gas particles which cross one of the two arms along
a flow of gas particles in the Keplerian motion. We find out that the arm is formed by jammed

gas particles.
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