Proceedings of the 5th Annual Meeting of Particle Accelerator Society of Japan
and the 33rd Linear Accelerator Meeting in Japan (August 6-8, 2008, Higashihiroshima, Japan)

Nuclear Reaction Analysis by Using Ultra Low Intensity Electron Beam
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Abstract

Energetic electron beams higher than several MeV occasionally induce direct nuclear reactions with the target nuclei.
These processes are attributed to the quasi-elastic scattering of electrons (e,e’) with the target nuclei and similar to the
photo-nuclear reactions. These reactions are useful for the non-destructive analysis of heavy elements such as U and Th.
However, the huge X-ray burst caused by the bremsstrahlung with the electron pulse bombardment was the most harmful
phenomenon for the system. In this study, an ultra low intensity electron beam was used for relieving the problem, which
has been developed by modifying an electron linear accelerator. The minimum beam charge about several aC/pulse has
been achieved at the present. Consequently, the neutron emitted by Pb(e,e’n)Pb reaction was measured successfully by

the use of the low intensity beams.
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