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ONE TYPE OF SAND
PILE MODEL BEHAVIOR�
PERIODICITY AND ITS INFLUENCE ON
MAGNITUDE
FREQUENCY DIAGRAM

I�M�Rotwain� N�M�Kolesnikova� I�V� Lomovskoy� I�V�Kuznetsov

International Institute of Earthquake Prediction Theory
and Mathematical Geophysics� Russian Academy of Sciences� Moscow

We study one type of non�Abelian sand�pile model with di)erent rates of stress *ow
into lattice cells If the lattice is de+ned on torus� the critical value of dissipation Dcr is
proved to exist such that for dissipations lesser than Dcr the stress trajectory of the system
is always periodic apart from the stress *ow rates distribution The period of the trajectory
is a function of dissipation and a minimum stress *ow rate in the system For the model
with open boundary conditions� if dissipation is close to Dcr� the strong synthetic events
are repeated periodically The magnitude�frequency diagrams are also studied for di)erent
model parameters in cases of periodic or nonperiodic behavior of the system In case of
periodic behavior� the diagram does not correspond to Gutenberg(Richter law� unlike the
case of nonperiodic behavior 
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