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Recently, due to specific features of compact neutron generators, their demand in neutron
radiography, elemental analysis and detection of the illicit materials has been increased. The
compact neutron generator is more environmentally friendly, safer for operators, more
sensitive and suitable for research work with illicit materials. The pulsed operations of such
a neutron generator using the deuterium-deuterium fusion reaction are reported. The main
embodiment of this type of generator includes a vacuum arc ion source with deuterated
electrode, a single electrode acceleration gap and one deuterated titanium target. In order to
suppress the large amount of secondary electrons, an idea which uses a grid and a resistor to
provide self-biased voltage was introduced. The neutron generator was operated at 100 kV
acceleration potential, 10"* Pa vacuum environment and hundreds mA ion beam current. The
neutron generator is capable of producing up to 10° n/p. In this report, we will discuss
various physical and technical issues related to the components of the generator and the

operation of the generator.

References

1. J. Reijonen, Neutron generators developed at LBNL for homeland security and imaging applications,
NIMB, 261(2007) 272-276.

2. D. L. Williams, J. H. Vainionpaa, G Jones, et.al, High intensity, pulsed, D-D neutron generator.
Applications of Accelerators in Research and Industry, Twentieth International Conference, Fort Worth,
Texas, 10-15 August 2008.

3. Thomas Schenkel, Advanced Neutron Generators for Replacement of Radiological Sources, 2012.



