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As a universal plasma process, Alfvénic turbulence plays
a critical role in space, astronomy, and even laboratory. A
fundamental issue about it is how the energy transfers,
which remains a challenging mystery. By analyzing both
the in-situ measurements from Parker Solar Probe and
the advanced modeling results, we find that the energy
transfer of Alfvénic turbulence is completed by nonlinear
interactions between unidirectional Alfvén waves and
mutualistic structures, rather than the interactions
between counter-propagating Alfvén waves in the
commonly invoked scenario. The major waves transfer
their energy to smaller-scale waves chiefly through the
interactions with the minor structures of similar scale,
creating their Kolmogorov-like spectrum, while the
structures cascade by the interactions with large-scale
waves and get a power-law spectrum with the index
being -1. Such findings unveil the essential energy
transfer physics of Alfvénic turbulence, offering insights
for MHD turbulence models while renewing our
understanding of the turbulent plasma.



