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Applications Overview

Neutron radiography is a proven technique for the nondestructive testing of manufactured components. 
Contrary to X-rays, neutrons pass through high-density metals easily and provide detailed images of internal, 
low-density material. This property is important for many mission-critical items which require nondestructive 
evaluation, such as turbine blades, munitions and artillery, and energetic aircraft and spacecraft components. 
Phoenix’s system is the first accelerator system strong enough to allow for high-quality, high-throughput 
inspection at the site of manufacture and is a direct replacement for nuclear reactor-based neutron 
radiography.

The ability of electronic components to survive and operate in natural and man-made radiation environments 
is of critical importance to the military and to electronics manufacturers; however, sending samples out to 
user facilities for testing has large and unpredictable monetary and logistical costs. The Phoenix system is 
an electronic, compact, high-energy neutron source that can be placed on-site to perform radiation effects 
testing.

Californium-252 (252Cf) has traditionally been used as the neutron source for nuclear fuel scanning. Due 
to cost and supply concerns with 252Cf, nuclear fuel manufacturers are seeking alternate neutron sources. 
Phoenix has developed a high-flux, accelerator-based neutron source that is a viable alternative to large 
252Cf sources in applications. such as nuclear fuel rod scanning and neutron flux detector calibration.

The smuggling of weaponized Special Nuclear Material (SNM) and use of Improvised Explosive Devices (IEDs) 
are serious security threats to civilians and warfighters. When bombarded with neutrons, elements found 
in SNM and IEDs emit signature neutrons and gamma rays. These signatures can be detected and used to 
locate and identify potential threats. Phoenix’s neutron source generates over 1,000 times more neutrons 
than other off-the-shelf technologies, making it capable of detecting explosives rapidly from much greater 
standoff distances.

Technetium-99 is the most commonly-used medical isotope in the world, utilized in almost 100,000 procedures 
every day. Its parent isotope, Molybdenum-99, has limited domestic sources of supply and new production 
methods are needed due to historical use of Highly-Enriched Uranium (HEU) base production. Phoenix’s 
deuterium-tritium accelerator systems are at the heart of SHINE Medical Technologies’ novel process for 
producing Moly-99 without the use of HEU.
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