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Abstract 

The Collimated Neutron Beam (CNB) Facility at SUNY Geneseo provides 

users an opportunity to perform neutron experiments that require a low 

neutron background. Neutrons with energies up to 10 MeV are produced by 

a Plutonium-Beryllium (Pu-Be) source and are collimated to form a well 

characterized beam. A six foot high, 18 inch thick shielding wall made of 

water-bricks was built to reduce neutron background in the target area. 

Neutron and gamma radiation were extensively mapped throughout the 

facility using a calibrated Bonner sphere, Geiger counter, plastic scintillator 

and an HPGe detector. Potential uses for the CNB include neutron 

activation, time-of-flight, attenuation and neutron detector calibration 

experiments.  

Construction and Background Radiation Mapping 

In order to provide adequate shielding from background neutron radiation, 250 interlocking 

WaterBricks were purchased. These stackable containers provided a convenient way to build a 

secure shielding wall around the target area.  A wall that measures 2.5 meters wide by 2 meters 

tall was built normal to the beam line. An additional extension wall that measures 1.6 meters wide 

by 1.4 meters tall was built opposite the outer building wall in order to minimize scattered neutrons 

in the target area. Additional WaterBricks will be used to shield detectors.  Radial and Cartesian 

indicators were placed on the floor of the facility to allow for easy detector placement. 

 

Future Experiments 

This facility will allow for time-of-flight, neutron activation and various detector calibration 

experiments. The first experiment to be performed is a TOF experiment using a 12-C puck to 

elastically scatter neutrons into low background areas. By placing a scintillator off-axis to the 

beam line, only neutrons scattered off carbon will be detected. Using the average angular cross 

section of 12-C(n, n’)12-C*, a scintillator placed 20 degrees off-axis has the highest likelihood of 

detecting only scattered neutrons.  When plotted in coincidence with a gamma detector, the 

characteristic 4.4 MeV gamma ray band associated with the first excited state of 12-C can be 

seen. When the scintillator is moved a distance Δd, a corresponding shift in the TAC spectrum 

can be seen. 
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