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1. INTRODUCTION

The advent of fast mass- and element-separated radioactive beams from fragmentation
reactions of heavy ions at intermediate and high energies has allowed the use of radioactive
nuclei as projectiles in nuclear reaction studies at energies ranging typically from 30 MeVlu  to
1000 MeWnucleon.  These beams have over the past decade stimulated a wave of experimental
and theoretical interest in exotic nuclei. Interesting results have been obtained in many areas of
nuclear physics [1,2] of which I shall deal with only one, namely the structure of very proton-
and neutron rich light nuclei. Let me, however begin with some brief comments on experimental
methods.

As you will soon see, one major problem in this kind of experiments is how to extract
information on nuclear structure at low excitation energies with a very fast beam. It is therefore
very valuable that a second wave of techniques tilling the gap below 30 MeV now is arriving.
These start from the method of “Isotope Separation On Line” (ISOL), which produces mass- and
element-separated beams of slow radioactive ions at typically 60 keV totsl  energy, a method that
for many years was the main tool for doing experiments with short-lived radioactive nuclei [2,3].
They combine the ISOL  system with a post-accelerator (cyclotron, tandem accelerator, hnac).
Two are already in operation and more still are under construction and will allow experiments
in the range of OS-10 MeWnucleon,  thus at long last covering the essential region between
energies of astrophysical interest and the Coulomb barrier. There are also ambitious plans [4]  for
a second-generation facility, an advanced ISOL  Facility followed by a powerful accelerator.

Since the ISOL  beams have existed for a long time it may seem strange that the post-
acceleration method was not developed earlier. It was, in fact, discussed at a CERN workshop
in 1977, which concluded [S]:  ‘I.. .Finally  we have discussed in the Workshop a scheme for
accelerating radioactive ions, such as %e, %Ie, %i, as projectiles for nuclear reactions. There is
no doubt that this can be done in intensities that are high enough to have some interest; one can
also point to some physics experiments that might be worth doing. On the whole, however, we
do not feel any great enthusiasm for this kind  of work for the moment, but we shall keep the
possibility in mind.” The main explanation for this conclusion is that the participants in the
discussion had pondered the advantages of using rare radioactive beams as a supplement to the
stable ones in use at the time. It had not yet been realiid that the main use of a radioactive beam
would be to study the structure of the rare projectile itself. All of the experiments discussed in
the following are for that purpose.

1


















