Phase locking and pattern formation in tandem fish swimming
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In this work, we address the case of red nose tetra fish Hemigrammus bleheri swimming in groups in an uniform flow, giving a special attention to the side
by side configuration of different individuals within a chosen population. We bring evidence of a synchronization for the case of two fish, where the
swimming modes are dominated by "out of phase" and "in phase" configurations and the statistics depend on the swimming speed (imposed in the present
experiment by the flow rate in the swimming channel). We conjecture that the transition to this synchronization state is correlated with the magnitude of
the hydrodynamic pressure generated by the fish body during each swimming cycle (see [2]) . From a careful analysis of the spatiotemporal patterns
corresponding to those synchronized modes for a fish pair, we give new insights on the spatial configuration of cooperative swimming of fish [1], based
both on energy saving and efficient information transfer.
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