
We define the auxiliary field functions as follows:
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The characteristic curve is then parameterized by:

Γ(λ) =
(
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)
and determined by solving the following characteristic system:
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From the derivation, it follows that t = λ, aligning the characteristic system with the representation
used in the manuscript. This approach ensures that each variable clearly corresponds to its role
in the characteristic framework, separating them distinctly from their usage in the general field
equations.
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