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Design of a Novel Neutron Spectrometer for DT Fusion Diagnosis

ZHOU Lin", JTANG Shi-lun, QI Jian-min
(Institute of Nuclear Physics and Chemistry, China Academy of
Engineering Physics » Mianyang 621900, Sichuan, China)
Abstract: Design of a novel spectrometer for measurements of neutrons in the energy range 9—17 MeV
has been proposed. Based on proton recoil method and magnetic analyzing technigue, the spectrometer can
be used to determine DT fuel areal density({(oR )) and ion temperature under steady state and pulsed radia-
tion field. The detection efficiency is about 10 ® for measuring 14 MeV neutrons with an energy resolution
of about 4%. A neodymium-iron-boron permanent dipole was used for the magnetic analyzing system and
CR-39 track detectors were used in the focal plane. The system has been tested with **Pu « suorce and a
corresponding particle transport simulation program has been worked out. Performance of the spectrome-
ter was investigated with Monte Carlo simulation, experiment data and the transport simulation. Due to
its good performance, compact structure, and availability for both steady state and pulsed radiation field,
the spectrometer can be effectively used for fusion research in the future.

Key words: neutron spectrum; magnetic proton recoil; magnetic analyzing system; Monte Carlo

*  Received date: 11 Mar, 2010; Revised date: 29 Mar. 2010
*  Foundation item: Science and Technology Development Foundation of China Academy of Engineering Physics(2008B0103003)

1)  E-mail: zhoulin2003@ gmail. com





