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This study aims to elucidate the mechanisms by which chaotic behavior arises

in high-dimensional dynamical systems, thereby contributing to the application of chaos theory.
Specifically, we focused on the structure of the parameter space of the Henon map. We found
inherently new structures of the set corresponding to connected Julia sets, which can not be
achieved by perturbation from one-dimensional theory. This result refines our understanding of the
structure of the parameter space of the Henon map, which is a fundamental problem in the study of
high-dimensional chaotic dynamical systems. To achieve this goal, we developed several algorithms
for computer-assisted proofs, including numerical methods to explore the structure of parameter
space efficiently, validated numerical computations of the unstable manifolds of fixed points, and
algorithms to evaluate the Green"s function and mathematically rigorously prove the existence of its
singularities.
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