The Attractor-Basin Portrait of a Cellular Automaton

Fig. 14. Trajectories of dislocations evolving from a random initial con�guration. The time and space scales are highly

contracted to show the diffusive behavior. Every �fth iteration is displayed. The square indicates the region displayed in Fig. 15.5.2

Diffusion

Having recoded the space-time data according to the preceding scheme, it is simple to

measure the statistical properties of an ensemble of dislocations. Consider the set of dislocation

trajectories originating from a uniformly distributed ensemble of initial conditions belonging

to�

0

;0 . W e translate the states so that the dislocations lie initially at the same site. This

initial distribution is formed by usingM

�

� 0;0�

as a pattern generator, taking uniform transition

probabilities at branchings. The result obtained by evolvingN

t ot a

l members of this ensemble

forward in time is the “dislocation plume” shown in Fig. 17. There the gray scale darkness

of a space-time cell( i ; t ) is proportional to the number Nd

(i; t) of dislocations visiting it.

To improve contrast, it has been normalized so thatm

a

x i f

p d (i)g

=

1 at each time t, where p d = N� total N d (i; t). Note the “checkerboard” pattern of the plume. This is due to the fact that

in a single time step a dislocation can move in space by only an odd number of cells. Figure 18

shows the plume histogram at times t = 1; 10; and 100, in which the checkerboard pattern of

the histogram has been factored out. The histogram’s asymmetry, noticeable at the early time

steps, is due to right-going dislocation detection. The relaxation from the early time binomial

process to the Gaussian is clearly demonstrated.