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Abstract [Background] The measurement of high-energy neutrons is becoming more and more important in the
evaluation of dose caused by space neutrons and the radiation protection of particle accelerators. [Purpose] The study
aims to investigate the performance of an energy-extended neutron long counter. [Methods| The energy-extended
neutron long counter was designed based on De Pangher type. The (n, xn) multiplication reaction between neutrons
and metallic materials was utilized to improve the high-energy response of neutron long counter by adding metal
chromium and lead materials into the moderator of the neutron long counter. Then, the structure of the neutron long
counter was optimized by using Monte Carlo simulation to obtain the maximum value within the energy range of
1 keV~20 MeV and 1 keV~150 MeV, respectively. Finally, the effective center and energy response of the long
neutron counter were measured by Am-Be neutron source and D-T neutron source in the standard radiation field.
[Results] The calculated response curve shows that the deviation of the maximum value from the average value is

12.2% in above energy range. The comparison between experimental results and the Monte Carlo simulation results
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shows that the theoretical calculation is consistent with the experiment within the error range. [Conclusion] The

upper energy limit of the long neutron counter can be extended by embedding metallic lead and chromium materials

in the inner polyethylene layer of the long neutron counter.

Key words Neutron long counter, Neutron multiplication, Energy extended, Fluence measurements
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Fig.1 Schematic drawing of the energy extended long counter
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Table 1 Geometry, dimension, density and atomic composition of the materials used by the transport calculation

MRl 42 FK Material JUAAT 4544 Geometry JX~} Dimension J&F B Atom ratio 25 ¥ Density / g-cm ~*
& )% Polyethylene #:JE Cylinder Inner 850x50 cm PC:'H=1:2 0.951
Outer 915%36 cm
BF, FEJE Cylinder 95.08%25 cm B:F=1:3 5.58x10°*
¥ Chromium ¥ Cylinder 02.2x31 cm Cr (nut) 7.22
4 F Cadmium [ 7Z Fi R Circular piece  ¢14x0.1 cm Cd (nut) 8.65
H5Hfi Lead M JE Annulus 0.5 cm thick Pb (nut) 11.35
¥k} Borated rubber A7 Annulus 0.5 cm thick C:'H:"B =6:4:4 1.83
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