The inertial energy cascade of turbulence in space and laboratory plasmas
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The existence and width of the inertial range of the energy cascade in fully developed turbu-
lence can be investigated by studying the scaling properties of third order structure functions
of field increments. The well known exact scaling relationships holding for the third-order lon-
gitudinal structure functions in hydrodynamic turbulence (Kolmogorov “4/5” law) and for the
third-order mixed structure functions of a scalar passively advected by the velocity field (Ya-
glom law) have been extensively verified through measurements in fully turbulent fluid flows.
In this talk recent studies about the inertial energy cascade of turbulence in space and labora-
tory plasmas are reviewed. The magnetohydrodynamic (MHD) analogous of Kolmogorov and
Yaglom laws, that is, the exact scaling law for third-order structure functions of Elsasser fields
in MHD turbulence has been observed in solar wind MHD turbulence. It is also shown that
a Yaglom relation of electrostatic turbulence for the third-order mixed moment involving the
particle number density and the E x B drift velocity can be deduced from a simple model of
bursty electrostatic turbulence in plasmas. This Yaglom law of electrostatic turbulence was re-
cently found in the RFX-mod reversed field pinch, using measurements of velocity and density

fluctuations at the edge of the device.



