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Abstract

In this study, we propose simple Microorganism-flagellum-rotor matrix (MFRmatrix) model
to mimick real circumstances and complex bacteria flagellum rotation behavior. We study
synchronization of an array of rotors on a substrate that are coupled by hydrodynamic
interaction. Each flagellum, which is effectively modeled by a rigid rotor, is driven by an
internal torque and exerts an active force on the surrounding fluid. The long-ranged nature of
the hydrodynamic interaction between the rotors causes a rich pattern of dynamical behaviors
including phase ordering and self-proliferating spiral waves. We find that plane waves
(parallel wave) which comes from small systems strongly depend on the initial condition.
After adding periodic boundary conditions to the circumstance of the bacterial carpet, we can

compare how the bacterial carpet changes with magnetization phenomenon
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