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Abstract

Based on the Cayley transform, this paper generalizes the Radon transform from the unit sphere to
the Siegel domain, establishing a novel Radon transform tailored for holomorphic functions. Through
a change of variables, the kernel function on the sphere is successfully mapped to the Radon kernel
on the Siegel domain. It is proven that this transform can be represented as an orthogonal projec-
tion from the Hardy space onto a closed subspace spanned by complex plane waves, with its explicit
integral kernel provided. Furthermore, we derive the series expansion of the transform, the expres-
sion of its dual transform, and the corresponding function reconstruction formula, thereby construct-
ing a comprehensive theoretical framework.
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