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A compact and light-weight DD neutron generator (<25 cm diameter, ~30 kg) with a high neutron 

intensity (5E7 n/s) is mandatory for a proposed active interrogation system for special nuclear 

materials (SNM) [1] to be employed for on-site inspection as well as for container screening at ports 

of entry. The inertial electrostatic confinement (IEC) fusion device [2] is utilized as the neutron 

generator in this system. The 1st and 2nd prototypes of the IEC device were designed and fabricated 

with a 17 cm inner anode diameter from SUS and titanium, respectively, while the cathode diameter 

is 6 cm fabricated from molybdenum. Figure 1 shows a photo and a schematic cross-section of the 1st 

prototype IEC. Figure 2 shows the neutron production rate (NPR) per current from the SUS and Ti 

chambers as functions of the applied voltage.  

The total height of the system is 60 cm for the 1st prototype, Fig. 1, include the SUS chamber and 

high voltage feedthrough junction, while this height increased with 10 cm in the 2nd version to avoid 

the arcing occurred inside the junction and to enhance the operation stability for the system.  

 Apparently in Fig. 2, at the same applied voltage, 70 kV as an example, the NPR per current from 

the IEC device fabricated from Ti is ~4 times higher compared to the SUS one. This tendency can be 

understood from the next argument: Energetic particles possibly collide with the electrodes in the IEC 

chamber causing further fusion reactions. This anode contribution would be enhanced by the use of Ti 

as the anode material and become predominant over the other contributions. Earlier works concluded 

that coating the electrodes surface with Ti significantly enhance the NPR due to the fusion reaction 

between the energetic particles and adsorbed gas on the electrodes [3]. In the present study, the cathode 

is not coated with Ti. Therefore, the improvement of NPR in Ti chamber compared to SUS one could 

be explained by the D-D fusion reaction occurred in the anode surface between the energetic neutrals, 

which are generated from the charge-exchange frequently takes place, and the embedded deuterium 

gas on the anode surface of the Ti chamber. Development and achievements from the 1st and 2nd 

prototypes with experimental conditions and results will be discussed in the workshop.  
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Fig. 1 the 1st prototype IEC chamber 

fabricated from SUS.   

Fig. 2 the NPR/current from the 1st and 

2nd prototypes IEC devices. 
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