The Mittag-Leffler theorem for proper minimal surfaces and
directed meromorphic curves

TJASA VRHOVNIK

Departamento de Geometria y Topologia e Instituto de Mateméticas (IMAG), Universidad de
Granada, Campus de Fuentenueva s/n, E-18071 Granada, Spain.

vrhovnik@ugr.es

Abstract Given an open Riemann surface M and a closed conical complex subvariety

A C C" (n > 3), a holomorphic map F : M — C" is an A-immersion if its complex
derivative F” on M with respect to any local holomorphic coordinate on M assumes values
in A, = A\ {0}. Given a closed discrete subset £ C M, by a meromorphic A-immersion
M\ E — C"™ we mean a holomorphic A-immersion M \ E — C" extending to M as a
meromorphic map with effective poles at all points in FE.
We aim to connect this notion to a well-known result from complex analysis, the Mittag-
Leffler theorem from 1884, which states that for any closed discrete subset £ C C™ and a
meromorphic function f on a neighbourhood of E there exists a meromorphic function g
on C which is holomorphic on C \ E and the difference g — f is holomorphic at every point
of E. This was extended by H. Florack in 1948 to functions on open Riemann surfaces. In
2022, A. Alarcén and F. J. Lépez in [2] proved an analogue of the Mittag-Leffler theorem for
complete conformal minimal surfaces in R", including approximation and interpolation (see
also [3 Chapter 3]). We generalize the latter to obtain a Mittag-Leffler-type theorem for
proper directed immersions M — C™ on any open Riemann surface M and state some con-
sequences describing properties of minimal surfaces in R3. This is joint work with Antonio
Alarcén.
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