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12.4 The Lorenz Attractor

The Lorenz System

The Rossler system is an artificial system designed solely with the purposc
of creating a model for a strange attractor which uses only the simplest chaos
gencrating mechanism, stretch-and-fold. Of course, Réssler knew about the
Lorenz system, which had been published 13 years before. In fact, we may
say the Rossler attractor is a model of the Lorenz model.

Edward N. Lorenz

Figure 12.32

The system of equations that Lorenz proposed does not look any more
complicated than that of Rossler. Here it is:

¥ = —-ox+oy
v = Rr —y—xz (12.13)
2 =—-Bz+zy

The numbers o, B, and R arc the system’s physical parameters, which
lLorenz fixed at

o = 10, ”-: n—28.

Figure 12.33 shows the corresponding attractor, which is now called the
Lorenz attractor. Clearly the geometry is more involved than for the Rossler
band. There are two sheets in which trajectories spiral outwards. When the
distance from the center of such a spiral becomes larger than some particular
threshold, the solution is ejected from the spiral and attracted by the other
spiral, where it again begins to spiral out and the game is repeated. The
number of turns that a trajectory spends in one spiral and then in the other
is not specified. It may wind around one spiral two times, then three times
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