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Development of method for measuring dose distributions close to sealed
small sources using a thin disk-type TLD and its application
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The method for measuring the doses at points close to a sealed small source using CaSO,:Tm foil
(UD 100M8) in a phantom has been developed. Since the doses around a sealed small source change
rapidly with distance from the source, a detector of very small thickness and cross sectional dimension is
required, UD 100MS8 has the shape of disks, 8 mm in diameter and 0,06 mm thick in which CaSO,:Tm
powder is incorporated in poly-imid resin. The thickness may be small enough, but the diameter of
disk is too large for the measurement at points close to a source. To obtain the sraall cross sectional
dimension, the thin metal diaphragm having the aperture of 0.7 to 3 mm in diameter was attached
between TL dosimeter and light guide during TL reading. The doses at source-detector distance
from 0.1 to I cm in direction perpendicular to long axis of a line source were measured using UD
100M8 with the diaphragm of several dimensions for the radium (***Ra) needle and tube, gold (**Au)
grain, radon (***Rn) seed and '*I seed. The TL dosimeters were calibrated individually with *°Co
gamma rays from a therapy head. Geometrical efficiency for a thin disk-type detector was calculated
as a function of the diameter of a detector, the length of line source and source-detector distance, and
were compared with the experimental values. The results obtained are as follows:

1) The linear relationships between the dose and relative TL response of UD 100M8 attached the
’ diaphragm of aperture larger than 1 mm in diameter were observed from 3.3 to 156 R within the
coefficient of variation of 8%, for 10 dosimeters for ®°Co gamma rays,

2) The geometrical efficiencies calculated from theoretical equation agreed with the measured
values within the experimental errors,

3) The doses at points greater than 0.25 cm from a source for any length could be measured
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within the error of 29, without correction for the geometrical efficiency when TL of UD 100M8 is

measured using the diaphragm having the aperture of 1 mm in diameter.

4) Although the leakage of beta-ray dose [rom a gold grain has been reported, it was not observed

at the source-detector distances greater than 0.1 cm in present measurement,

5) The leakage of beta rays from a radon seed was cbserved at the source-detector distances

up to 1 ecm. From the measured values and calculated gamma-ray dose from theoretical equation,

the empirical formula for the dose calculation of beta rays from the radon seed has been derived,

6) Because of the energy dependency of UD 100M8, the measured values at points greater than

1 cm from a source were higher than the calculated values, TLD BeO:Li (UD 170L, glass encapsulate

ceramic powder, 1.2 mm in diameter %8 mm) is useful for the measurements at points greater than
P ) ) p g

1 cm from a source.
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Fig. 1. Schematic diagram of TL reader (UD 505A) and diaphragm used for

TL reading.
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Fig. 3. Linear relationship between dose and relative TL response of
UD 100M8 with diaphragm having different diameters to TIL re-
sponse without diaphragm for ®°Co y rays,
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Fig. 4. Dose distributions measured by UD 100M8
with different diamters in direction perpendicular
to long axis of gold grain. Solid line is calculat-
ed from equation (1).
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perimental values as a function of diameter.
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Fig. 8. Dose distributions measured by UD 100M8
with different diameters and UD 170L in direc-
tion perpendicular to long axis of radium tube.
Solid line is calculated from equation (1).
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