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A special case of cross-scale coupling in space plasmas is represented by MHD tur-
bulence which results in an intermittent redistribution and dissipation of energy over a
broad range of spatial and temporal scales. We review some of the recent approaches
proposed to address the problem of multi-scale turbulence in the solar wind and in the
Earth’s plasma sheet. The traditional explanation of intermittent turbulence based on
spectral transfer of energy between neighbouring scales is now complemented with
further mechanisms, such as interaction processes between multi-scale flux tube-like
coherent structures and direct coupling between separated scales due to the presence
of large-scale boundaries or scalar gradient fields. We demonstrate that each scenario
is supported by in situ measurements in the solar wind and in the Earth’s plasma
sheet. Therefore, each approach represents a complementary way of looking at cross-
scale coupling in turbulence. We also argue that the manifold of nonlocal interactions
in space plasma turbulence requires to introduce a general probabilistic description
which can be formulated within the context of non-extensive thermo-statistics in the
simplest cases.


