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Vortex rings are important special solutions in the study of the

well-posedness of initial value problems for the Euler equations, which are fundamental equations in
fluid mechanics. In this study, we established the orbital stability theorems in the Euler
equations for vortex pairs and vortex rings in a class of solutions that includes exact solutions
such as Lamb"s dipole vortex and Hill"s spherical vortex ring.
We also studied three-dimensional steady-state Euler equations by incorporating the viewpoint of
magnetic field equations, and obtained mathematical results on their rigidity, existence, stability,
and self-similarity of solutions. This clarified the relationship between plasma problems such as

the Grad"s conjecture and Taylor relaxation and the problem of vortex ring stability in the Euler
equations.
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