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Abstract.
Various beams of short- and long-lived radioactive nuclei have recently been produced at the ATLAS accelerator at
Argome NationalLaboratory,using either the so-calledIn-Flightor the ‘IWo-Acceleratormethod.The productiontech-
niques,as wellas recentresults with %1 (T1/2=60y)and 17F(’I’1/2=64s)beams,whichare of interestto nucleosynthesis
in supernovaeand X-raybursts,are discuss&i.

INTRODUCTION

The availability of beams of unstable nuclei at various
facilities worldwide has allowed to investigate questions
in several areas of nuclear physics that previously could
not be addressed. For example, nuclei at the neutron or
proton drip line exhibit new structures, such as skins and
halos, which have been shown to strongly influence other
reaction channels such as transfer or fusion. The effects
of neutron-proton pairing can best be studied in heavier
N=Z nuclei, which beyond ‘Ca are ~-unstable. In nu-
clear astrophysics it has been known for some time that
a large fraction of the elements above AN20 is produced
in explosive nucleosythesis where the reactions occur on
such a rapid time scale that unstable nuclei produced in
these processes do not have time for P-decay, but rather
continue to react with protons, neutrons or et particles.
Nature has no difficulties producing these unstable, short-
Iived nuclei in the stellar furnaces. In the laboratory, how-
ever, it was only during the last decade that some of these
important reaction rates could be studied.

BEAM PRODUCTION

The majority of the radioactive beams are presently
produced either via the isotope-separation- online (ISOL)

technique or with the projectile-fragmentation method.
In the former the radioactive material is produced with
a high-current driver accelerator or at a reactor. At high
enough temperatures some of the nuclei efise from the
target material, are ionized and accelerated with a post
accelerator. In the latter technique a high-energy heavy-
ion beam is fragmented in a thin targetj and the fragments,
after electromagnetic selection are used directly in the ex-
periment. Because of the production technique, the ISOL
beruns show better beam qualities compared to fragmen-
tation beams. On the other hand the effusion from the tar-
get is for many nuclei a relatively slow process and, thus,
short-lived nuclei are more efficiently produced with the
fragmentation technique.

At the A~AS accelerator at Agonne National Labo-
ratory we have used modifications to the two techniques
mentioned above. For longer-lived isotopes (T1/2 ~2h)
the irradiated material can be extracted from the produc-
tion accelerator and converted into a suitable chemical
form allowing to produce beams of nuclei that, because
of their chemical properties, are difficult to extract using
conventional ISOL techniques. Examples for these ra-
dioactive beams produced by the two-accelerator method
are 18For 56Ni.

For shorter lived nuclei we have used the in-flight
method to produce beams of e.g. 17F (T1/2 = 64s) or

‘Al (T1/2 = 7.18s). In this technique a high intensity
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the United States Government nor any agency thereof, nor
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implied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefulness of any

information, apparatus, product, or process disclosed, or
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rights. Reference herein to any specific commercial
product, process, or service by trade name, trademark,
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the United States Government or any agency thereof. The
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necessarily state or reflect those of the United States
Government or any agency thereof.
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