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An approach to select the appropriate photonutron source using high energy
electron beam for ADS reactor

Yazdani, Nafise!; Firoozabadia, Mohammad Mehdi*!; Zangian, Mehdi?
1 University of Birjand, Faculty of Science, Physics Department

2Shahid Beheshti University, Nuclear Engineering Faculty, Reactor Department

Abstract:

The selection of the target type and the design of a proper neutron production source have an influence on the
efficiency of the reactor. In this paper the design and feasibility of an electron-LINAC-based small-scale system for
usage in accelerated driven nuclear subcritical reactor (ADS) has been studied. Monte Carlo calculations have been
performed using MCNPx code to optimize the photo-neutron yield for different electron beam energies of 20-150 MeV
impinging on U, W, Ta and Pb cylindrical targets with various dimensions. Also in this study, a comprehensive review
of isotopes in nature was carried out using the ENDF2009 library database contained in the JANIS code. At incident
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electron beam energy of 100MeV, a neutron source of ~ 3.24x10% (n/s/mA) has been obtained, which is highly
applicable for using in ADS reactors as external neutron source and nuclear waste transmutation.

Keywords: Photoneutrons; electron beam; optimization; accelerator driven systems; transmutations.
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