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Change of the Neutron Sensitivity and Neutron/Gamma Value
of CaSO4Dy Thermal Neutron TL Pellet(P-KCT-306) with the

Grain Size
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Abstract

CaSO0q4:Dy phosphor is known to have very high sensitivity to gamma, but the
neutron capture cross section of the constituents of CaSO4Dy are so small that
the interactions between thermal neutron and the phosphor are rare. So,
CaSO4:Dy TL material cannot be applied to neutron dosimeter in spite of good
TL characteristics for beta and gamma radiation. One method to improve the



neutron interaction is by iIntroducing an impurity ion with a large thermal
neutron captures cross section into the phosphor to act as a neutron target
centre. °Li has much more sensitivity to thermal neutron than to fast neutron or
photons, due to the large cross—section reaction 6Li(rl,tL)SH. Thermal neutron is
detected indirectly by detecting a—particle and °H. Making this material enriched
by oL isotopes can further enhance the sensitivity of TL material to thermal
neutrons. Recently Korea Atomic Energy Research Institute (KEARI) has
developed a new type of CaSO4sDy TL materials embedded with phosphorous
(KCT-300) to detect beta and gamma radiation with a very high sensitivity.
This paper presents the development of CaSO4sDy TL pellets embedded with
%LisPOs compound for a thermal neutron measurement(P-KCT-306). And this
paper presents the change of neutron sensitivity and neutron/gamma value with
grain size of CaSO4Dy TL phosphors too.
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Mixed Li- compound and Tj CaSO4:Dy + 6Li2C03 + NH4H2PO4
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Dry At 80C for 30 min. using electric oven
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Cold-pressing ] Diameter 4.5mm, thickness 0.4mm

Sintering At 540°C, for 20 min. using electric furnace
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Fig.1. Fabrication processing of P-KCT-306
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Fig. 3. Neutron and Gamma intensity of P-KCT-306

pellet with grain size of CaSO4Dy TL phosphors

Table 1. Neutron and Gamma intensity between P-KCT-306 and TLD-600 with grain
size of CaSO4Dy TL phosphors

P-KCT-306
TLD-600
63-100um | 45-63um | 40-45m | 30-40um | 20-30mm | 20gm©] s}
Neutron 1 2.7 2.93 2.67 1.22 1.25 1.08
Gamma 1 4.15 2.36 2.72 1.15 1.19 0.96
Neutron/
1 1.12 1.11 1.71 1.86 1.83 1.97
Gamma
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