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This work complements the recent investigation of [DMD10] on the asymp-
totic behavior of polynomials orthogonal over the interior of an analytic Jor-
dan curve L. We study the specific case of L = {z = w−1+(w−1)−1, |w| =
R}, for some R > 2, providing an example that exhibits the new features
discovered in [DMD10], and for which the asymptotic behavior of the corre-
sponding orthonormal polynomials {pn(z)}∞n=0 is established over the entire
domain of orthogonality. Surprisingly, this variation of the classical exam-
ple of the ellipse turns out to be quite sophisticated. For instance, we find
that after properly normalizing the pn’s, and on certain critical subregion
of the orthogonality domain, a subsequence {pnk

} converges if and only if
logµ(nk) converges modulo 1 (µ being an important quantity associated to
L). As a consequence, the limiting points of the sequence {pn} form a one pa-
rameter family of functions, the parameter’s range being the interval [0, 1].
The behavior of the polynomials is much influenced by certain integrand
function, the explained behavior being the result of this integrand having
a non-isolated singularity that is a cluster point of poles. The nature of
this singularity sparks purely from geometric considerations, as opposed to
the more common situation where the critical singularities come from the
orthogonality weight.
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