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Symmetrization and directional representation of triad energy transfer function
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This study discusses triad transfer analysis via quadratic nonlinearity. Importance of symmetrization of the transfer

function is reviewed to avoid fictitious interactions. Newly proposed directional representation of transfer function

describes energy transfer as one-to-one relation. The avoidance of fictious interactions and consistency of the directional

representation with the symmetrized transfer are shown in network graph visualization. An application to the plasma

turbulence analysis is demonstrated.
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Fig. 1 Schematic pictures of energy transfer among a triad coupling k, p, q
for (a) the naive triad transfer function Mp'q, the symmetrized triad
transfer function S,f’q, () the non-symmetric triad transfer function A?"?,
(d) Obuse’s effective energy transfer? CP?, and (¢) Maeyama’s

directional representation> DY _ q- Modes k, p,q are drawn as circles,

and transfer paths are drawn as black lines. Arrows represent an example of
energy transfer processes, whose width is corresponding to the amplitude.
For example, in (b) arrow widths to the mode k, p, and q are respectively
0.7mm, 0.1mm, and 0.6mm, consistent with the detailed balance S,f’q +

a.k kp _
Sp + Sq =0.
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