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Abstract - This study was intended to estimate Hp(10) recommended by the ICRU using
the CaSO4Dy.P element developed in the KAERL For the estimation of Hp(10), TL response
should be compensated properly through the energy range using filter materials since
CaSOsDy,P 1s of severe photon energy dependent - response. Various experiments and
computations using Monte Carlo Code were carried out for designing filter satisfying the
performance requirements of the ISO related to TL dosimeter. Under the completed filter, the
relative response of CaSOs Dy P showed 0.75~1.0 for photons in the range of 20~662 keV.
Especially it was possible to reduce the thickness of front filter and simpify the filter
combination with rear filter of larger diameter and to considerably improve angular
dependence by introducing taper to the filter.
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Table 1. Composition and dimension of KCT-300 TL
dosimeter.

TL Material ~ Composition Properties
CaSOsDyP Ca: 2791wt % Diameter: 4.5mm
(KCT-300) S :2233wt % Thickness: 0.4mm

0: 4738wt % Density: 1.97mg/cm’
P:216wt %
Dy: 0.23wt %
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Fig. 1. Flow chart of fiter design. Parameter
adjustment stops when the responise R is welt
within the test criteria.
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Table 2. Response of KCT-300 to photons of different energies and the resulting backscatter factors.
ANS] Avg. TL Intensity Backscatter Factor
Beam Energy . This Study
: -In- ANSI
Code [keV] Free-In-Air On Phantom Measured Calculated
M30 20 1131900 1186415 1.056%10.02 1.09 1.09
M60 34 1404340 1957795 1.39+0.05 1.36 1.37
M100 51 1338340 2206607 1.656%20.04 1.66 163
MI150 70 898631 1655905 1841002 1.81 172
H150 117 334257 703425 2101005 1:99 155
B 662 176183 195041 1.11£003 1.14 1.10
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Fig. 2. Calculated and measured responses of bare

KCT-300.
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Fig. 3. Calculated, measured and corrected responses
with some metal filters.
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Fig. 4. Role of Pb or Sn filter. The rear filter ic 2 Cu
of 1mm thick and 10mm in diameter.

e
yd

/4
\

1.5 7T T T
14 —=—Hole D=1.2mmof Pb ||
: —&— Hole D=1.3mm of Pb
1.3 f\ —w—Hole D=1.4mm of Pb ]
b —e— Hole D=1.3mm of Pb
g 1.2 +Al 0.4mm 1n
a .
® N ‘
o 1.1
o N
D 40 by r N
? 1
2
K
[
[v4

X A
o9} /. N .
i SN |
0.8 { ‘
07 i

10 100 1000
Photon EnergylkeV]

Fig. 5. Rcle of hole and Al filter. The primary filter is a
0.9mm Pb. The rear filter is the same as in Fig. 4.
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Fig. 6. Changes of relative responses by rear filter size.
The primary fitter is a 0.9mm Pb with a hole of 1.3mm
diameter followed by a C4mm Al The rear filter is a
Cu of tram thick.
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Fig. 7. Changes of relative responses according 1o taper
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Fig. 8. Angular dependence with 45° tapered hole in the
primary filter. The front and rear filters are the same as
in Fig. 7.
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Fig. 9. Angular dependence with 60° tapered hole in the
primary fiter. The front and rear fiters are the same as
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