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Investigation of the Irradiation Method for 12 inch NTD Silicon in JRR-3 
 (Contract Research) 

Masao KOMEDA, Kazuyoshi YAMAMOTO, Masahiro YAGI and Hisashi SAGAWA 

Department of Research Reactor and Tandem Accelerator 
Nuclear Science Research Institute 

Tokai Research and Development Center 
Japan Atomic Energy Agency 

Tokai-mura, Naka-gun, Ibaraki-ken 

(Received July 25, 2008) 

Though 6 inch silicon is still the mainstream for NTD (Neutron Transmutation Doping) 
silicon, it is possible to reduce the cost of manufacturing silicon devices by using 12 inch 
silicon. In this report, we investigated the irradiation method to irradiate 12 inch NTD silicon 
uniformly in JRR-3, where 6 inch NTD silicon is being irradiated at present, by using MVP of 
the Monte Carlo calculation code.  

In the case of irradiating 12 inch NTD silicon, the deviation of the doping distribution 
in the radial direction becomes 1.17 without the thermal neutron filter. Therefore the thermal 
neutron filter was introduced for uniform doping (the deviation is less than 1.10) in the radial 
direction and the effect was analyzed. As the result, it was indicated that the deviation of the 
doping distribution in the radial direction became less than 1.1 by using the neutron filter, 
which was made from aluminum alloy of 2mm thickness including natural boron of 1%.  

Keywords: Neutron Transmutation Doping, Research Reactor, Thermal Neutron Filter,  
Uniform Irradiation 

This study was entrusted as a part of contract research "energy use rationalization technology 
strategic development" from the New Energy and Industrial Technology Development 
Organization (NEDO) in 2007. 
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