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Abstract
We consider Steklov eigenvalues of nearly hyperspherical domains in dimensions 4 or

higher. Treating such domains as perturbations of the ball, we prove that the Steklov eigenvalues
are analytic functions of the domain perturbation parameter. Using perturbation methods, we
compute the first-order asymptotic expansion for these Steklov eigenvalues and show that the first-
order perturbations are eigenvalues of a Hermitian matrix, whose entries involve the Pochhammer's
and Wigner 3j-symbols. We analyse the asymptotic expansion and establish certain isoperimetric
results concerning the local maximising property of volume-normalised Steklov eigenvalues for
the ball.
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