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Estimation of Neutron Energy Spectrum of Cf-252 using
Single Bonner Sphere with TLD-600 and TLD-700

Sunghwan Kim!*, Jongkyu Cheon?, Jae Jin Lee3, and Uk-Won Nam3

Abstract

We designed a single polyethylene bonner sphere with several thermo-luminescence dosimeters (TLD), for measurement of neutron
energy spectrum. For the separation of the neutron dosage in the neutron-gamma mixed field, we used 21 ea TLD-600s and TLD-700s,
respectively. Because, TLD-600 is sensitive to neutron and gamma rays, and, TLD-700 is sensitive only to gamma-rays, we could
determine the each dose by neutron and gamma rays. The neutron response function of the bonner sphere with TLDs was calculated by
MCNPX (ver. 2.5.0) Monte Carlo simulation in the energy range from 10" to 20 MeV. For the Cf-252 standard neutron source in KRISS,
we could estimate the neutron energy spectrum by unfolding method using the response function.
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Fig. 3. Calculated response functions of the single bonner sphere.
Fig. 2. Block diagram of MNCPX Monte Carlo simulation.
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Fig. 4. Photograph of experimental set up.
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Fig. 5. TL glow curves of TLD-600 and TLD-700 irradiated by
Cf-252.
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Fig. 6. Analysis of TL glow curves of TLD-600 irradiated by Cf-
252 neutrons.

Table 1. Trap parameters of TLD-600 glow peak

Peak Activation F factor (s-1
Number Energy (eV) requency factor (s)
1 1.71 1.2X107s1
2 1.73 5.2X107s1
3 1.84 2.3X107s1
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Fig. 7. Comparison between estimated and calibrated neutron
energy spectra.
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