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During the past decades, researchers focus the
directed transport and current reversal phenomena for
deterministic ratchet with integer-order derivative
damping. This thesis investigates the dynamic
behavior of a deterministic ratchet with fractional-
order derivative damping to study the effect of
anomalous diffusion on directed transport in ratchet
systems. Besides, the control and synchronization
between ratchets are also studied. Simulation results
show that the effect of changing external force
amplitude on directed transport in fractional-
derivative damping system is more distinct than that
of changing external force frequency. Synchronization
and control between ratchets are demonstrated to be
effective by using active control. Current reversals
are more pronounced under the effect of anomalous
diffusion in a deterministic ratchet.

deterministic ratchet, fractional derivative,
directed transport, synchronization, anomalous
diffusion.
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During the past decades, researchers focus the directed transport and current reversal phenomena for deterministic ratchet
with integer-order derivative damping. This thesis investigates the dynamic behavior of a deterministic ratchet with fractional-order
derivative damping to study the effect of anomalous diffusion on directed transport in ratchet systems. Besides, the control and
synchronization between ratchets are also studied. Simulation results show that the effect of changing external force amplitude on
directed transport in fractional-derivative damping system is more distinct than that of changing external force frequency.
Synchronization and control between ratchets are demonstrated to be effective by using active control. Current reversals are more
pronounced under the effect of anomalous diffusion in a deterministic ratchet.

Keywords: deterministic ratchet, fractional derivative, directed transport, synchronization, anomalous diffusion.
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