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Scaling and distribution of the width in regular and small-world
synchronization networks in 2D1 HASANGUCLU, GYORGYKORNISS, Rens-
selaer Polytechnic Institute, MARK A. NOVOTNY, Mississippi State University,
ZOLTAN TOROCZKAI, Los Alamos National Laboratory — We study the evolu-
tion, the scaling and the steady-state distribution of the width in two-dimensional
regular and small-world (SW) networks motivated by a synchronization problem
in distributed computing 2 3. We find that in the regular network the system ex-
hibits Kardar-Parisi-Zhang (KPZ) type roughening (de-synchronized state) with a
very slow convergence to the KPZ width distribution. When SW links are added
to the regular network one obtains a finite width in the thermodynamic limit (syn-
chronized state). The distribution of the width in the SW network, however, is of
non-Gaussian type with an exponential tale.
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