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Fig. 1.

Diagram to illustrate the meaning of fu-
nctions that facilitate the calculation of
absorbed dose in a phantom.

A

FAE ARG 9Co vy~ Ao +EFTHEEH

59

AW Qe AR FRARE F)E W13
Mol 4R S ol — Aok ug-g 3}
A —F7] Q%) ol B g o4t A4 4

“ e 2
o},

k&.

2 Aol A4 d¥FAEAE LiFMg,
Cu, Na, SDEA] o]+ LiFd) Mg(0.6 mole %),
Cu(0.6 mole %) R Na,SiO; (2.0 mole %) & ¥
AAZ A7k d3yFEgdold. o] T3 TLD
249 5§42 & 29 vebdch. 223 30X30
o &} ¥ =)ol A& LiF TLD—700 2 CaSO. : D,
(Teledyne Isotopes, powder type) S @7 Al&
staich.

Table 2. Characteristics of LiF(Mg, Cu, Na, Si)

TLD
Glow peak 230C
Approx. emission max. 400nm
Ratio of TL response
o0 1.38
50keV/*Co
Sensitivity about 20 times higher

than LiF TLD—700
5X10%—10°Gy
about 5% in 5 months

Linear range

Thermal fading

Optical fading Not appreciable
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Fig. 2.- Schematic diagram for measurements
of absorbed doses in water,
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Fig. 3.Comparison of absorbed doses in water for ®°Co determined by LiF(Mg, Cu, Na, Si)
TLD(®) and NE 2561 cavity chamber(0).
Source to surface distance is 80cm. (a) is for field size=10X 10cm? (b) is for field

size=5X 10cm?.
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Table 4. Comparison of percent depth doses as measured. by different TLDs at different field
sizes with the published depth dose data(Br. j. Radiol. Suppl. 17) for *Co y—irradiations.

Source to surface distance is 80cm.

F. S ~ 5Xs5cnf 10X 10cl 30X 30cnl
Depth Pub.* Exp. Pub. Exp. Pub. Exp.
(cm) LiF(MgCuNaSi) LiF(MgCuNaSi)  LiF(MgCuNaSi) CaSQ, : Dy LiF(TLD~700)
0.5 100 100 100 100 100 100 100 100
5 752 75.8 788 789 82.1 822 86.0 828
10 51.2 50.7 56.4 56.1 62.6 © 616 67.3 63.0
15 345 347 394 3938 469 462 50.2 475
20 232 232 274 285 347 340 37.1 U9

% : Br. J. Radiol. suppl. 17, 45~55(1983).
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Table 5. Comparison of phantom-air ratios as measured by different TLDs at different field sizes.
with the published tissue-air ratio data (Br. j. Radiol. Suppl.17) for ®Co y—irradiations.

F. S 5X 5en 10X 10cm 30 30cni

Depth Pub.* Exp. Pub. Exp. Pub. Exp.

(cm) LiF(MgCuNaSi) LiF(MgCuNaSi) [LiF(MgCuNaSi) CaSO, : Dy LiF(TLD—700)
0.5 1018 1.02 1.035 1.04 1.070 1.06 112 1.06
5 0.849 0.88 0.905 0.91 0.987 1.00 110 1.00
10 0.642 0.66 0.718 0.72 0.830 0.81 101 0.86
15 0.474 0.49 0.547 0.58 0.683 0.68 0.83 0.70
20 0.348 037 | 0411 047 0.548 0.57 0.67 0.59
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LiF(Mg, Cu, Na, Si) Thermoluminescent Dosimeters
for In—phantom Dosimetry
of ®Co y—rays.

Hyun-Ja Kim, Woon-Hyuk Chung
Department of Physics, Pusan National University

Woo-Gyo Lee, Sih-Hong Doh
Department of Applied Physics, National Fisheries University of Pusan

ABSTRACT

Newly developed LiF(Mg, Cu, Na; Si) thermoluminescence phosphors sealed in a plastic capsules
(32mm dia., 0.9mm wall thickness) were used for in-phantom dosimetry of %Co r-irradiation. The
absorbed doses in water were determined by applying the general cavity theory to the absorbed
dose in TLD cavity, which was computed from exposure.

The absorbed doses at various sites in the water-phantom were measured by LiF (Mg, Cu, Na,
Si) TLD and compared with doses obtained by the ionization method. Both results were consistent
within the experimental fluctuation{x 3%).

Central axis percentage depth doses and phantom-air ratios measured by LiF(Mg, Cu, Na, Si)
TLD showed good agreement with the published values [Br. J. Radiology, Suppl. 17(1983)1.



