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Abstract. We give necessary and sufficient local conditions for the simultaneous
unitarizability of a set of analytic matrix maps from an analytic 1-manifold into
SLnC under conjugation by a single analytic matrix map.

We apply this result to the monodromy arising from an integrable partial
differential equation to construct a family of k-noids, genus-zero constant mean
curvature surfaces with three or more ends in Euclidean, spherical and hyperbolic
3-spaces.
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Introduction

In this paper we find necessary and sufficient conditions for the existence of an
SLnC-valued analytic matrix map on an analytic 1-manifold which simultaneously
unitarizes a given set of analytic matrix maps via conjugation. We apply these
results to construct families of constant mean curvature (CMC) immersions with
arbitrarily many ends into ambient 3-dimensional space forms (Theorem 8.5). The
ends are conjectured to be asymptotic to half-Delaunay surfaces.

We show that the existence of a global unitarizer is equivalent to the existence
of analytic unitarizers defined only on local neighborhoods (Theorem 1.10). In
the case of SL2C the necessary and sufficient conditions for global simultaneous
unitarization are local diagonalizability, pointwise simultaneous unitarizability, and
pairwise infinitesimal irreducibility (Theorem 3.4). This latter condition means that
at each point of the 1-manifold, the coefficient of the leading term of the series ex-
pansion of the commutator has full rank. For general SLnC, global unitarizability
is equivalent to pointwise unitarizability together with a graph condition (Theo-
rem 2.7). These results are proven by linearizing the unitarization problem and
applying analytic Cholesky decompositions.

The Unitarization Theorem 2.7 is a refinement of the variant r -unitarization
Theorem 4.4 (see [22, 6] for the case of SL2C). In Theorem 4.4, the analytic curve
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