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Fig. 1. Geometry modeling result using MCNPX code for Bonner
sphere spectrometer with a diameter of 5.08 cm, 20.32 cm and
30.48 cm.
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Fig. 2. Measurement experiment of neutron spectra using Bonner sphere

spectrometer in MC50 cyclotron.
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Fig. 3. Response function of Bonner sphere spectrometer with Lil scintillation detector.
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Fig. 4. Default neutron spectra obtained from computational simulation with MCNPX code.
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Fig. 5. Unfolding result of neutron spectrum for *?Cf reference neutron source.

Table 1. Quantitative Data for Unfolded Neutron Spectra in MC50 Cyclotron.

Spectrum 1 Spectrum 2 Spectrum 3 Spectrum 4
Spectrum number (Ep=20 MeV, (Ep=20 MeV, (Ex=30 MeV, (Ep=30 MeV,
Distance=1 m) Distance=2 m) Distance=1 m) Distance=2 m)
Neutron flux 151 x 10° 479 x 10° 535 x 10 151 x 10°
(#/cm®-s)
Mean neutron energy (MeV) 2.62 2.13 5.89 4.27
Ambient dose equivalent rate: H'(10) (mSv hr?) 17.22 435 728 17.25
Thermal neutrons
(=04 keV) 4.43 11.49 4.28 9.23
Neutron energy -
o Epithermal neutrons
dIStI’(IOZL;tIOH (0.4 keV< E 0.2 MeV) 21.93 33.18 12.86 20.89
Fast neutrons 73.64 55.33 82.86 69.88

(>0.2 MeV)
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Fig. 6. Unfolded neutron spectra according to incident proton energies and distances in MC50 cyclotron.
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Measurement of neutron spectra in MC50 cyclotron using Bonner sphere
spectrometer with Lil scintillation detector

Ha Wi-Ho" ", Park Seyoung”, Yoo Jaeryong”, Yoon Seokwon”, Lee Seung-Sook”, Kim Jungho™, and Kim Jong Kyoung™
“Korea Institute of Radiological and Medical Sciences, "Korea Research Institute of Standards and Science, “Hanyang University

Abstract - Operational nuclear facilities such as nuclear power plants and particle accelerators show various neutron spectra
according to the type of facilities and specific position. Necessities of neutron dose management and neutron monitoring for
radiation protection of radiation workers in such a kind of facilities have continuously increased in recent years. Bonner
sphere spectrometers are widely used for measurement of neutron spectra., Data on response function of neutron detector,
default neutron spectra and count rates of Bonner sphere spectrometer are required to obtain unfolded neutron spectra in
specific workplaces. In this study, we carried out measurement of neutron spectra produced in MC50 cyclotron using Bonner
sphere spectrometer with Lil scintillation detector. Additionally, we estimated quantitative data on neutron flux, mean neutron

energy and ambient dose equivalent rate according to the incident proton energies and positions in MC50 cyclotron,

Keywords : Lil scintillation detector, Bonner sphere spectrometer, MC50 cyclotron, Neutron spectra
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