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The concept of a Galois extension of commutative rings was introduced by Auslander and
Goldman [1], in which they laid the foundations for separable extensions and defined the Brauer
group of a commutative ring. Later, in [2], Chase, Harrison and Rosenberg developed a Galois
theory of commutative rings by giving several equivalent definitions of a Galois extension and
specifying, to the case of a Galois extension, the Amitsur cohomology seven terms exact sequence,
given by Chase and Rosenberg in [2]. The Chase-Harrison-Rosenberg sequence can be viewed
as a common generalization of the two most fundamental facts from Galois cohomology of
fields: Hilbert’s Theorem 90 and the isomorphism of the relative Brauer group with the second
cohomology group of the Galois group. When working with abelian groups and having the
purpose of presenting a Kummer’s theory for commutative rings, Harrison constructed in [3]
the group of the isomorphism classes of abelian G-extensions of a commutative ring. Since then
much attention have been paid to the sequence and its parts subject to more constructive proofs,
generalizations of Harrison’s group and analogs in various contexts.

Another point of view is to replace global actions by partial ones. The latter are becoming
an object of intensive research and have their origins in the theory of operator algebras, and
were initiated by Exel in [4]. In the algebraic context, a partial action of a group G on a ring
R consists of a family of ring isomorphisms α : {αg : Dg−1 → Dg}g∈G such that any Dg is an
ideal of R, αe is the identity map of R and αgh extends αg ◦ αh, g, h ∈ G,. The development
of a Galois theory of partial actions was initiated in [5] stimulating a growing algebraic activity
around partial actions, while the partial cohomology of groups was introduced and studied in
[6].

Having at hand partial Galois theory and partial group cohomology, we may ask now what
would be the analog of the Chase-Harrison-Rosenberg exact sequence in the context of a partial
Galois extension of commutative rings and to explore Harrison’s construction to the context of
partial Galois extensions. This talk is based on the papers [7], [8] and [9] where these questions
were answered. The interested audience may find some other extension of Chase-Harrison-
Rosenberg sequence in [10] and [11].
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