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Integrability of black hole spacetime and Killing-Yano symmetry
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The Killing-Yano symmetry is also referred to as the hidden symmetry of
spacetime. It allows for a unified understanding of the integrable structure of black hole
spacetimes, such as the uniqueness of black hole spacetimes and the separability of variables in
field equations. In this study, we have extended this symmetry to higher-dimensional black hole
spacetimes and attempted to elucidate the separability of variables in Maxwell’ s equations and
gravitational perturbation equations using geometric methods. By constructing symmetry operators
using Killing-Yano tensors in higher-dimensional black hole spacetimes, we demonstrated the
separability of the equations and conducted a stability analysis of spacetime using numerical
calculations. This achievement represents an important step forward in deepening our understanding
of black hole spacetimes from the perspective of symmetry and paves the way for future research.
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