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Abstract : For the design and set-up of neutron induced prompt y-ray spectroscopy system using et

Kooy

neutron source, the effects of shielding and moderator materials have been examined. The #2Cf source
being used for TLD badge calibration in Korea Atomic Energy Research Institute was utilized for this
preliminary experiment. The p-ray background and prompt y-ray spectrum of the sample containing Cl
were measured using HPGe (GMX 60% relative efficiency) located at the inside of the system
connected to notebook PC at the outside of the system (about 20 meter distance). The background
activities of neutron and p-rays were measured with neutron survey meter as well as y-ray survey
meters, respectively and the system was designed to minimize the activities. Prompt y-ray spectrum was
measured using 7-; coincident system for reduce the background and the continuum spectrum. The

optimum systern was designed and set up using the experimental data obtained.
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Table 1. Thermal attenuation  factors  for

various neutron shielding materials

neutron

Macroscopic
Thermal Neutron

L Thickness  Agenuation
Shielding Material

Cross-Section inches mm Factor (yT)
Water (ref) 0.02 1 25 1.05
Pure Polyethylene 0.03 1 25 1.07
5%
2 2
Boron-Polyethylene 200 ! = 161
80% Pb, 1%
1.80 1 25 97
Boron-Polyethylene
10% Boron-Putty 4.70 1 25 10°
Boron Flexible Sheet
. L1125 2
053 %) 17.50 0.1 3 59
30% 1
2
Boron-Polyethylene 14.30 { = 10
7.5%
X 25 4
Lithium-Polyethylene 0.48 : 3
Boro-Silicon
0.71 1 25 2

(1%, castable)
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Fig. 1. Drawing and picture of collimator for *Cf neutron source.
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gamma shield (Pb), F:

C: portable HPGe detector (GMX, 60% efficiency), D:
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