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Energy transfer measurements free from
restrictive assumptions
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The idea of energy cascade process at the inertial range is often invoked in turbulent space plasmas to
estimate energy dissipation rate. Laws governing the behavior of third-order structure functions in the
inertial range, often called third-order laws, are among the few rigorous results about cross-scale
energy transfer. Elementary questions persist regarding (i) finite Reynolds number effect on the
existence of a well-defined inertial range, over which energy cascade occurs, (ii) upon the
establishment of a well-defined inertial range, how energy is cascade when the turbulent configurations
deviate from the idealized situation of homogeneous, isotropic, incompressible turbulence, e.g., in the
presence of anisotropy, and (iii) upon generalizing the energy cascade process, how such anisotropic
energy cascade can be implemented in multi-spacecraft measurements. These issues have not been
fully addressed. As the community is increasingly progressing towards multi-spacecraft constellations,
e.g., MMS and HelioSwarm, we revisit these crucial issues pertinent to the energy transfer. How to
quantify the energy transfer from inertial range and the energy dissipation at kinetic scales will be
discussed.
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