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The transition between three-dimensional and quasi-two-dimensional turbulence in
a rotating frame is experimentally investigated. Turbulence is generated by rapidly
towing a grid in a rotating water tank, and the velocity field in a plane perpendicular
to the rotation axis is measured by means of particle image velocimetry. During the
decay, strong cyclonic coherent vortices emerge, as the result of enhanced stretching
of the cyclonic vorticity by the background rotation, and the selective instability of the
anticyclonic vorticity by the Coriolis force. This asymmetry towards cyclonic vorticity
is maximum for the micro Rossby numberRoω = ω′/2Ω ' 0.25 (whereΩ is the
rotation rate andω′ the vorticity r.m.s.). The energy spectrum perpendicular to the
rotation axis becomes steeper asRoω decreases below 1.5, with an exponent that
increases from its classical Kolmogorov value 5/3 up to2.3 ± 0.1. Below the same
threshold, the velocity derivative skewness decreases as|S| ∝ Roω, reflecting the
inhibition of the energy transfers by the background rotation, with a net inverse energy
cascade that develops at large scales.


