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Abstract

This article extends the Waelbroeck vector-valued spectrum by considering arbi-
trary uniform tensor products and non-commutative Banach algebras. The main
result is a vector-valued Gelfand invertibility result.

1. Introduction

Our initial interest in the topic of this and two further articles was in contributing
to the further development of the infinite-dimensional functional calculus defined,
using projective tensor products, by L. Waelbroeck [30; 31]. As our involvement
grew, so did the realisation that the subject matter had connections with a number of
other topics, for example the Harte joint spectrum, vector-valued Gelfand transforms,
invertibility theorems, tensor products of Banach spaces, polynomial estimates and
extensions and monomial expansions. We also found that we were ‘discovering’
known results, sometimes with different proofs. Nevertheless, we feel that the setting
in which we operate leads to a unified treatment of a number of different topics and
an environment in which further development is possible.

1.1. Commutative spectra
WhenA is a commutative Banach algebra and X is a Banach space Waelbroeck

defined an X-valued spectrum, σW (a), of an element a of the projective tensor
product A ⊗̂πX . This theory was extended by M.C. Matos in two articles, [21] and
[22]. In [21] Matos considered the spectrum as lying in C (M (A), X), where A is a
uniform Banach algebra with maximal ideal spaceM (A) and X is a locally convex
space with the approximation property; in [22] he considered the spectrum when
X has an unconditional basis and A is an arbitrary commutative unital Banach
algebra. In all these articles an infinite-dimensional holomorphic functional calculus
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