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Real and complex analytic sets. The relevance of Segre varieties

KLAS DIEDERICH AND EMMANUEL MAZZILLI

Abstract. Let X ⊂ Cn be a closed real-analytic subset and put

A := {z ∈ X | ∃ A ⊂ X, germ of a complex-analytic set, z ∈ A, dimz A > 0}
This article deals with the question of the structure of A. In the main result a
natural proof is given for the fact, that A always is closed. As a main tool an
interesting relation between complex analytic subsets of X of positive dimension
and the Segre varieties of X is proved and exploited.
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1. Introduction

If X is a closed real-analytic set in an open subset U ⊂ Cn , n > 1, two questions
may be asked:

1. What is a good notion of a complexification of X , more precisely, what is the
smallest germ of a complex analytic set along X in Cn , containing X?

2. Which complex-analytic sets are contained in X and how can they be found?

This article deals with the second question. More precisely, we consider the follow-
ing situation:

Let X ⊂ U be as above. Put

A :={z ∈ X | ∃ z ∈ A⊂ X, A germ of a complex-analytic set, dimz A>0.} (1.1)

Our principal goal is to show

Theorem 1.1 (Main Result). The set A is closed.

In the algebraic case, the result has been proved in [8]. Also the case of real-
analytic hypersurfaces has been announced in the literature. In [7] it is stated for
pseudoconvex Cω compact hypersurfaces as a theorem. However, the proof in the
article causes difficulties. Furthermore, the main result is mentioned by d’Angelo in
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