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Measurement of Dose outside a 6 MV Field Edge Using Optically
Stimulated Luminescent Nano Dot Dosimeters
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Abstract

The purpose of this study is(was) to investigate the shielding ratio of 1 mnPb and the off axis ratio outside
the field edge at depth of 1 cm from a phantom surface for 6 MV photon beam. A dose of 180 cGy was
delivered to a depth of 10 cm for a 10x10 cr and 15%15 crf field in the SAD technique. The off axis ratio
was calculated by measuring the dose of optically stimulated luminescent nanoDot dosimeters(OSLnDs)
positioned at 2, 4 and 6 cm from the field edge, and the center axis of field. And the shielding ratio of 1 mnPb
was calculated by measuring the dose of OSLnDs positioned at 2, 4 and 6 cn from the field edge.. As a result,
for a 10x10 cr and 15x15 crf field, the off axis ratios were acquired 0.008-0.023 and 0.011-0.028,
respectively. Also the shielding ratios of 1 mmPb were acquired 0.868-0.888 and 0.807-0.842, respectively.
These results provide data to protect organs at risk outside the radiation treatment field.

Key Words : Optically stimulated luminescent nanoDot dosimeter, Energy response factor, Off axis ratio

o] AF9 AL 6 MV FA Hlol| digte] iyl BHORHE 1 cn dolollA] ZAtok 7HgAbE] v ] =2t
o ok 1 cGyA d SADﬂ“‘OﬂH 10x10 cmg} 15><15 et ZAFokell thate] Zlo]
10 cmell A= } SeME = =
OSLD)E¢] d#&s& Z74ske] ALtstadth JFHL 1 mmPDA 2 v) = *}Ok 7}%PXHHETE1 2, 4, 6 cnoll $1A|
OSLnDE 9] *d%k% S48t AbEetvh ABEA, 10x10 ored 156x15 o ZARekel] oiste], F&JMwH|ES
S Z}zh A9k wE 1 miPbel AHMIES 0.8680.8887 0.807-0.842S 47 A%
th o] ARES WAAE ZALoF P 9A]8 YAV ES BEE] 98 ARE ATtk

Corresponding Author: Wontae Kim E-mail: wtkim@kaya.ac.kr Tel: +82-010-3810-6026

Addr. #208, Samgye-ro, Gimhae-Si, Gyeongsangnam-do, S. Korea
Received : November 03, 2014 Revised : November 25, 2014 Accepted : December 25, 2014

- 449



450

"Measurement of Dose outside a 6 MV Field Edge Using Optically Stimulated Luminescent Nano Dot Dosimeters”

I. INTRODUCTION
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I. MATERIAL AND METHOD

A= Vadan 21X A& 7FE57](Vatan  Medical
CA, USA), =57FLAHERWS,
Scanditronix wellhofer, Germany), R3], H220 cm
x20 emx0.1 cm), L8] EF22(30 cnx30 cmx0.5 cm)E
ARESATE A#2 InLight OSLnD(Landauer, Inc,
Glenwood, IT, USA)$} InLight MicroStar reader(Landauer,
Inc., Glenwood, IL, USA)E AM&3le] A3 2
57 (reader) 0] WA A7 W= 6 MV FAF W O
3ko] 0~1300 cGyo e,

System, Milpitas,
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Table 1. The variation at 0.1 ¢m depth of the mean energy
at 1, 2, 5 and 10 cm from the edge of a 10x10 cn and
15x15 o field.

Distance from the Mean energy (MeV)

field edge (cm)

10x10 cnf 15% 15 ot
Center axis 1.67 1.61
1 0.30 0.26
2 0.33 0.28
5 0.43 0.33
10 0.67 0.47

Table 2. Energy response factor of Al,Os in photon beams

iy Mear(lk:v)argy Energfy;1 crte:rponse
60-Co gamma rays 1250 1
50 kv 29 3.219
100 kV X rays 60 2.861
150 KV X rays 105 1.607
250 KV X rays 170 1.449
6 W X rays 2020 0.9

2. Z2tof 7PAke] w2 %249 (OAR)
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Fig. 1. Photographs of phantom setup used for measuring the
off axis ratio. (a) OSLnDs positioned at 2, 4 and 6 cm from
the field edge and center axis a radiation field, (b) a solid

water slab of 0.5 c¢m thickness and a bolus of 0.5 cm
thickness positioned over the OSLNnDs, respectively.
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Fig. 2. A photograph of phantom setup used for
measuring the shielding ratio of 1 mmPh,
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I, RESULT
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Fig. 3. Mean energy versus distance from the
field edge for a 10x10 e and 15x15 o field.

Table 3. Energy response factor of AlkOs normalized to 6 MV
X-rays from the data of table 2

Mean energy Energy response
Eneray (keV) factor
60-Co gamma rays 1250 1.01

50 kV 2 3.25%2
100 kV X rays 60 2.89
150 kV X rays 105 1.623
250 KV X rays 170 1.464
6 W X rays 2020 1
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Fig. 4. Interpolation of the energy response
factor of Al,Oz normalized to 6 MV X-rays.

Table 4. The variation at 0.1 cm depth of the mean energy at
2, 4 and 6 cm from the edge of a 10x10 o and 15x15 cm
field

Distance 10x 10 ot 15% 15 o
from the
ol Mean Energy e TR Energy
ieldede  energy  response (V) response
(cm) (MeV) factor factor
2 0.33 1.397 0.28 1.418
4 0.398 1.37 0.311 1.405
6 0.472 1.337 0.3%% 1.386
SAEAK ZAlE 7PgRME] w2 Fed e

Table 5914 HoJEr) o 7]4 Z2ALof 10x10 crrell o8k
o] zAlok 7pgAtE] 2 RE 2, 4, 6 em A NA =94
ZFHIE 0.008~0.023 HHE AUk 2L Aok
15x15 criel] tisho] FALof 7HEAE| 25 2, 4, 6 cn
Aol A =L AR 0.011~0.028 FES eI

AojW Aol 7pEAbE] B2 1 miPh XHH])E
Table 6ol A HoJET) o 7] 4 Z=ALof 10x10 crrell tish
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o] ZAFoF 7R Z2HE 2, 4, 6 em A oA b |
L 0.868~0.888 Wz =AY} 1|3 FAbof
15%15 cmoll thsle] Aok 7MAAl2] 25E 2, 4, 6 cm
Aglel A A H = 0.807~0.842 HAZ JERARITL

Table 5. Measured mean value and OAR at 2, 4 and 6 cm
from the edge of a 10x10 e and 15x15 cn field

Distance 10x10 cnt 15 15 ont
from the
fieldedge  Mean value £ Mean value £
(cn) 0@ M Dloty) o
Center axis 265.377+3.8 261.43342.558
2 6.233+0.289 0.023 7.4+0.265 0.028
4 3.533£0.115 0.013 4.540.1 0.017
6 2.1+£0.2 0.008 2.933+0.231 0.011

Table 6. Measured mean value and the shielding ratio of 1
mmPb at 2, 4 and 6 cm from the edge of a 10x10 e and
15x15 o field

Distance 1010 o 15%15 o
from the ieldi ieldi
field edge Mean value Shle.ldmg Mean value Shle'ldlng
ratio of ratio of
(em) =30 (cy) 1 mPb 30 (cty) 1 mPo
5 5.533+0.41 0.888 6.233+0.14 0.612
6 5
4 3.067£0.15 0.868 3.633+0.28 0.807
3 9
+ +
6 1.8338,0.20 0.673 2.4673,0.15 0.841

IV, DISCUSSION AND CONCLUSION
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