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Abstract. We present a simple geometric method for estimating total cross-
sections in two-body and more generally two cluster scattering. We discuss a
variety of aspects of total cross-sections including large coupling constant
behavior.

1. Introduction

The total scattering cross-section is one of the basic objects in a quantum
scattering problem. Nevertheless, there has been relatively little rigorous study of
it until recently and, even in the physics literature, there appears to be no
discussion of some very basic questions. For example, let σ(k V) denote the total
cross-section for scattering involving the pair ( — f z l , — f z l + F) at incident
momentum k. Except [37], we know of no study of the large g behavior of

σ(k;gV). Here we will study this question or more precisely, the growth of

$σ(ke;gV)dk\ and obtain a bound (see Sect. 4) by Q(v~1)/(α"υ if F~|*Γα at
α /

infinity in v dimensions with

α>i(v+l) . (1.1)

[(1.1) is needed for σ to be finite.] In some special cases, we will obtain a lower
bound with the same power behavior (see Appendix 2).

A second question which we mention explicitly is the finiteness of the total
cross-section (including scattering into charged clusters or more than two clusters)
for Coulomb scattering with two cluster initial state with both clusters neutral.
Again, we know of no previous results on this problem, although Combes has
informed us that he and Tip [12] have obtained similar results with different
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