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Abstract: Using the general theory of [10], quantum Poincare groups (without
dilatations) are described and investigated. The description contains a set of
numerical parameters which satisfy certain polynomial equations. For most cases
we solve them and give the classification of quantum Poincare groups. Each of
them corresponds to exactly one quantum Minkowski space. The Poincare series
of these objects are the same as in the classical case. We also classify possible
i?-matrices for the fundamental representation of the group.

0. Introduction

The Minkowski space with the Poincare group acting on it is the area of the quan-
tum field theory. However, it is not known yet what is the area of a deeper theory,
which would involve also the gravitational effects. It was suggested by many authors
that it would be a quantum space. It means that instead of functions on spacetime
we would have elements of some noncommutative algebra, called "the algebra of
functions on the quantum space." On the other hand, such a quantum space should
be in some sense similar to the ordinary Minkowski space. The simplest models
of such a situation can be obtained by choosing some properties of Minkowski
space endowed with the action of the Poincare group and classifying all quan-
tum groups and spaces which satisfy those properties. There are many examples
of quantum Poincare groups, the corresponding Minkowski spaces and 7?-matrices
(cf. e.g. [4,2,11,6,5,1,15] and remarks in [10] concerning these papers) but such
classification still doesn't exist. Our aim is to provide it. In Sect. 1 we define a quan-
tum Poincare group as a quantum group which is built from any quantum Lorentz
group [14] and translations and satisfies some natural properties. The corresponding
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