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To further study neutron-rich halo nuclei, we have constructed a neutron detector array. The array consists of two 
separate banks of detectors, each of area 2x2 ml and containing 250 liters of liquid scintillator. 
sensitive to better than 10 cm. 

Each bank is position 
For neutron time-of-flight measwements, the time resolution of the detector has been 

demonstrated to be about 1 11s. By using the xintillator NE-213, we are able to distinguish between neutron and pray 
signals above 1 MeV electron equivalent energy Although the detector anay was constructed for a particular 
experiment, it has also been used in a number of other expeximents. 
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1. M*tivation 

We have constructed at the Nationa.l Superconducting Cyclotron Laboratory (NSCL) the Neutron Wall Array, a large-area, 

position-sensitive neutron detector with neutron/y-ray discrimination capabilities. First, we discuss the original motivation behind the 
construction of the Neutron Wall Array and the original design requirements. Next, we present an outline of the physical construction and 

demonstrate some of the primaly functions of the detector. We then present some of the operational procedures that have been used in 

ex+iments to date 

1.1 Radioactive nuclear beam advances 

Our original motivation for building the Neutron Wall Array was to improve and extend measurements made at the NSCL of neul 
nuclei. These measurements are part of an extensive research program the NSCL has developed around its production of radioactive nude: 

(RNBs). One of the biggest opportunities RNBs offer is the chance to systematically study isotopes far from the limits of stability. Many 

unstable isotopes are very neutron rich, and neutron detection has played an important roll in probing their st~ctwe. The nature of RNBs has i 

to a change in the size and scope of the neutron detectors that are needed. 

The primxy difference in working with RNBs is a great reduction in intensity compared to beams of stable nuclei. RNBs are 

produced by sifting through the many fragmentation products created when an intense primary beam of heavy ions sbikg a target. As the 

product of a nuclear reaction, an RNB intensity is much lower than a primary beam intensity. A typical experiment with a stable beam would 
have an intensity of about 1012 particles per second; in contrast, an experiment with an RNB might have an intensity of 10’ 103/s. With 

such low intensities, it is desireable to cover as much solid angle as possible to reduce the beam time necessary to acquire sufficient statistics 

for an experiment. 
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