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The ability to perform experiments with radioactive ion beams (RIBs) world-wide has
opened up the possibility of exploring a new range of physics questions [1-4]. A radioactive
beam capability has recently been developed at the Australian National University (ANU).
The separator, called SOLEROO, produces light radioactive ion beams by in-flight transfer
reactions. The RIB species of interest is then transported and focussed onto a secondary target
using the magnetic field generated by a superconducting solenoid capable of providing fields up
to 6.5 T.

The relatively low purities of RIBs obtained using a single solenoid (typically 60%) has
necessitated the use of two solenoids in tandem to further purify the RIBs e.g. at TwinSol
[5] and RIBRAS [6]. A feature of the ANU separator is a pair of tracking detectors placed
at the exit of the solenoid that allows identification and determination of the trajectories of
the radioactive species, and electronically tagging event-by-event. The reconstruction of ion
trajectories aids in rejection of contaminant species, gives information on the energy of each
ion, and by trajectory reconstruction provides information on the point of interaction and angle
of incidence of the ion on the secondary target. Purity of >90% has been achieved for beams of
6He and 8Li, with most impurities being tritons. The tracking detectors have a demonstrated
rate handling capability of well over 105 particles per second.

A highly pixellated double sided silicon detector array, covering a solid angle of 0.84 πsr
and an angular range of 20◦ to 160◦ is placed around the secondary target position to measure
reaction products such as charged breakup products.

Details of the ion transport, tracking detector performance, secondary beam characteristics
and reaction product detector array will be described, and first experimental results presented.
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