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ABSTRACT

Let Pn denote n dimensional complex projective space. Given k�/0,1, . . . ,�, a map

x0 :S10/Pn of class Ck , and a closed subset A ƒ/S1, consider the space Y of those Ck

maps x : S10/Pn that agree with x0 along A . The space Y can be endowed with the

structure of an infinite dimensional complex manifold, and our main result identifies
the space of holomorphic functions on Y.

1. Introduction

Let M be a complex manifold, dim M�nB� for the sake of simplicity, and fix

k�0; 1; 2; . . . ;�;v: Maps of the circle S1 into M , of class Ck , constitute the Ck loop

space X of M . As usual, Cv refers to the class of real analytic maps. It is known that

X carries the structure of an infinite dimensional complex manifold, modelled on the
locally convex topological vector space of Ck maps S10/Cn .

Loop spaces can of course also be defined for real manifolds, and even for

topological spaces (when k�/0); the study of their topology is an indispensable tool

for understanding the topology of the underlying space M . It is suggested, e.g. by

[5; 11; 13], that similarly, smooth or complex manifolds should be studied through the

differential/complex geometry of their loop spaces. In this paper we shall deal with a

few very simple questions concerning complex loop spaces X . Here is an overview of

the contents.
In Section 2 we recall how the complex structure is defined on X and discuss its

functoriality properties. In Section 3 we fix x0 � /X and a closed A ƒ/S1, and introduce

the submanifold

Y �fx � X : x½A�x0½Ag

of ‘based’ loops. One checks that codim Y � ½A½ dim M5�: Thus Y ƒ/X is a

hypersurface when dim M�1 and A is a singleton; for higher dimensional M ,

certainly for projective ones, one can construct hypersurfaces as total spaces of finite
dimensional families of submanifolds of type Y. One motivation for considering these

submanifolds comes precisely from their connection with hypersurfaces, divisors and

line bundles.

The main issue in Section 3 is a construction of holomorphic functions on Y.

Assuming k 5/� we construct a Fréchet space J and a surjective holomorphic map
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