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Development of a target system at the baby cyclotron BC1710 for
irradiation of solids and gases and the adaptation of existing target
systems to the external beamline at the injector of COSY
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In former years most of our radionuclide development studies were done at the compact
cyclotron CV 28 of the Forschungszentrum Julich. Several dedicated target systems were
constructed to irradiate solid and gaseous targets, either for cross section measurements or
for production of radionuclides ¢!,

Due to the decommissioning of the compact cyclotron CV 28 in 2006 new target systems had
to be developed at our baby cyclotron BC1710. This cyclotron is used to produce the light
PET isotopes (*°F, *'C, **N) in special gas chambers and in water targets. These specialized
target systems are arranged in a target changing system with six positions. There was no
target system at our BC1710 for the irradiation of solid targets and gas cells. So a beam line
extension at the lowest position of the target changing system was constructed with a water
cooled beam collimator and electrical insulation of the targets for beam current
measurement. The front plate allows inserting different target holders close to the main end
of the beam line. Target holders were constructed for the irradiation of foils and pellets in the
stacked foil technique, which also allows irradiating powders in aluminum capsules.
Furthermore, it is also possible to insert a slanting target for the production of radionuclides
(i.e. *4, 1209 48y) at higher currents. All target systems are water cooled. A special front
plate was constructed for the external irradiation of gas cells. During the development of the
target system several optimizations had to be done to collimate the beam and to increase the
beam efficiency on the target.

Fig. 1: Drawing of the beamtube extension at the BC 1710 with inserted stack foil holder.
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Fig. 2: Picture of the component parts of the BC1710 beamline extension before assembling.

At the injector of COSY an internal target system exists for the irradiation of targets in the
stacked-foil mode using the just extracted beam of the cyclotron ™. At this position there is a
geometrical limitation for the target system and special care has to be taken that no
contamination of the internal part of the cyclotron can happen. Intense water cooling of the
targets is not possible there. Therefore an adaptation system at the end of an external
beamline of the injector of COSY was developed which allows using all former target holder
systems and dedicated targets developed earlier for the CV 28. In the adapter four
adjustable water cooled sector absorbers are built in to collimate the beam. The beam
windows are cooled by a helium gas stream. Manual remote control of the system is possible
from outside the cyclotron vault and a PC based remote system is projected.
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