
Feasibility Study of Utilization of DD-IEC Neutron Generator for Neutron 

Radiography under X/− rays Background  
 

Satoru Sera1, Mahmoud Bakr2, Kai Masuda2, Wachirawit Chuenpong3 

 
1 Graduate School of Energy Science, Gokasho, Uji, Kyoto Japan, 2Institute of Advanced Energy, Kyoto 

University, Japan, 3Faculty of Mechanical Engineering, Chiang Mai University, Thailand  

 

The urgent need of non-destructive testing (NDT) inspection with high resolution for numerous 

applications in both industrial and research fields encouraged to achieve a considerable development 

in radiography over the last decades compared with conventional methods of inspection. Due to the 

nature of the neutron interaction with matters, the image provided by the neutron radiography (NR) 

entirely shows original information of the inner structure of the object surrounded by iron, lead, or 

uranium in contrast to the other imaging methods like X-ray, or -ray radiography. The NR requires 

high-intensity neutron sources such as research reactor, in particular applications, a portable source 

like 252Cf or an accelerator-based neutron source is employed.  

 In the present study, we demonstrate the DD inertial electrostatic confinement fusion[1] (DD-IEC) 

device as a neutron source for radiography. Several experiments have been conducted using the DD-

IEC to prove that a compact DD-IEC neutron generator with a neutron yield of 1×108 n/s could be a 

handy tool for imaging. Moreover, both X- and N images can be obtained at the same time using a 

single device, which provides more information 

about the object. Also, to prove that the system 

can be used to provide an image in any arbitrary 

orientations not only horizontal direction as 

traditional radiography sources mostly do. These 

advantages have been compressed for developing 

a neutron radiography technique able to perform 

a clear image under a high X/–rays background 

environment. This method called a transfer 

method. A demonstration of using the technique 

with DD-IEC neutron source generate 3×107 n/s neutron yield was performed. The technique principle, 

experimental conditions, and results will be discussed in the workshop. 

 

References 
[1] R.L. Hirsch, J. Appl. Phys. 38, 4522 (1967). 

 

 
Figure 1. the IEC used for radiography at Kyoto 

University.  


