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Abstract

A radiation dosimeter is important to assess quality assurance (QA) of radiation therapy devices and to estimate
the radiation dose in vivo dosimetry. Recently, optically stimulated luminescence detector (OSLD) is widely used in
clinical filed. Therefore, the purpose of this study is to evaluate dose, energy, and angular dependence of OSLD and
EBT3 film. The absorbed dose in clinical linear accelerator (Linac) beam is calibrated for dose per monitor unit
(MU). Dose, energy, and angular dependence of OSLD and EBT3 film are estimated after the calibration procedure.
The absorbed dose is measured at 50, 100, 150, and 200 cGy in an 6 MV X-ray beam for dose dependence. A dose
of 150 cGy is delivered to OSLD and EBT3 film with 6 and 10 MV photon energies for energy dependence. For
measurements of angular dependence, angular positions of gantry are 0°+80° with 6 MV at 150 cGy. The results of
dose dependence is linear for OSLD and EBTS3 film. For the results of energy dependence, errors were 0.39% and
0.03% for OSLD and EBT3 film, respectively. The results of dose for angular is decreased from 0° to £80° for both
OSLD and EBTS3 film. When angle of 0° is normalized to 1, and the dose is decreased to 60 and 66% at 80° for
OSLD and EBT3 film, respectively. Dose and energy dependence of OSLD and EBT3 film are measured within the
recommendation of manufacturer. Angular dependence is increased from 0° to £80° for OSLD and EBT3 film. The
characteristics of OSLD and EBT3 film are similar and expected to useful for clinical field.
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RS MBFA  (Optically Stimulated Luminescent Dosimeter, OSLD)E 7|& QI MEH
(Thermoluminescent dosimeter, TLD)& CHA|5t0{ At& 0| &7tt= FAMIof Uct. TLD off H|m$t OSLD 2
HFH2 {2 & cHal UE MESH7| IHEN| 'z A2 AlZto| HotM ofEE F HIE AL E += =
Z™o| Ct (2012). OSLD = #ZxMe=Z E Ye{o|7| IHEN m|fME EHo| |alsta, &K 37|17t
7| 20 MZIZHEY A XIZ (Intensity-Modulated Radiation Therapy, IMRT) S 22 AT A M2
Z7%40{ RO|5CH (2014). Ol X2 71T OSLD = WA %20 QA O AFRE|T QloM (2017)
YUY EXE Yo E +™HFUE A EHHZT FH|Z OIS EIUCH (2015). 8t 6 MV FRHRS| MTF

ZAHO| H5t 7| EHE| RF ol 2 OSLD o SME E 1 E|RICtH (2016). “*AF ZIEH Fqof M2
OSLD &0 cHafM A7 7t EIAT, MF ol ZMMat of|LX|e|E4 L LEFo|ZE ol CHa M 47 E[Act

(2012). stx|BF HAM x|Z2 BFolMe| OSLD of S4of CHsiAM 77t HRdtH, noX| RS
O

AEdtE A X2 Al OSLD o MFO|EY, oLX|e|EY, HEo|E Mol ChailM 2 El bt} gdct.

Mekd, 2 7ol SM2 OSLD & 0l&35to HAHXIZ 0o ALE3stE FAHd Mol 2lMddg =elsta,
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ToLAX] AAM EE OSLD o+ EBT3 EE0| ZASHZ| flsi M

=
Sweden)E ALECH AAM olL4X|E 6 MV & 10 MV 0|,
Distance, SSD)= 100 cmO| 1, ZZAFHE2 10x10 cm AL}

>o2£

7t 71 (Infinity, Elekta, Stockholm,
=Y

1¢-E M7t 72| (Source-to-Surface

F

AlEo| Ar8E T (PTW, Freiburg, Germany)2 A2 T[o{Qom, Zlolof [E METF SHI EHES
Y = Ao, T K| FREeE MR M FHof MEe 2 S7I=E ol HEH2 30x30 o 2| HMES
7RI UM, 2 HFoME o2l MFF EH U OSLD o EBT3 EEQ| M FHHo| HHS

2.1.2. MZFA
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OSLD (nanoDot™ Dosimeter, Landauer Inc., Glenwood, IL)E & A}l ZHLlstA ol Eloq
gtom, A1t &Qlo| 21 annealing £ RHAFZ 0| 7H56ICHE B2 Qlal| 212 @AM ilioﬂkl ME
dg M g2l M8E|T QUC OSLD = HAHYE EEE AOsC

1o7|7| 2lsH & Cidlol & o|8&tCh O|28F WAHMO| ZAME [, light emitting diodes (LED)Lt
f(laser) S 2 £ E{ 525 nm THE | 2o 2 X2 EICt. o] 2HHol M A A F 7|0l A 470 nme| &2 XA 7t
A|.A-| A{Ekog 7<7<-IE||:_|.

me

oH

oII

I AT radiochromic Z& Q! EBT3 (International Specialty Products, Wayne, NJ)= IMRT 2| T H|L{X|
ZRMO| ExMETE SHIESE HAIRCH HEQ 2 MTFYHLRI= 0.2~10.0 Gy £ IMRT 2
VMAT QA Ol AL EIH, ZXSIIEEZM 2HXIZ & B2 xIzHolMel 880 Mgfsict. =i Uit
ZIgof Hisf MM U 7tAIZ Mol & RIZ3EH, 60 °C 0|49 2EoME eHEXolct 2 AlfEoMeE

= [=] =
MHO| E-EE 3x3 o 27|29 EBT3 EHE S AFSSHRICH

2.2. AEYY

X2 EAEE M ERI= Z7IAX 22l Monitor Unit (MU)E MEStEE AX| A&dts E4T
(Gy) EloMd MU 2 Bgto| Eesdtrt 2 AFoME SSD Hof ol Mu gt s&stein, ol

Attt 42 otziet Zhoh

TumorDose x 100
MU = (1)
PDD xS, xS, xW xTray x SSD,

PDD & ZOlof [tE MFMTFUEEES 2|0/6tH, Sc = SE2IHOIE&EHAH I, Sp = THEHLEA+, W E
E

MZ|H 4=, Tray = EdilO|H|s, SSDr= SSD QIAtE o|O|Ftct.
O|2MHE Sall MeIE HetHS ™MLAAE ol8stod HHER D, 2 MZF T MU gtel MetES FHEIUCH
LS E HMatTS PR MBS At Holstich MBEY Zols HH EHERE 5 mE
™R, Ol ZE OlLiX[0l M| build up & SE5| Z&st7| fIgolct 6 MV Ao CHEF 5cm
Zlojof A2l PDD = 0.859 111, O|E HIE S Z HAHEI MU & MBF Zt2 E 10l 7|&3HQAct

Table 1. Absorbed dose per MU measured with ion chamber for 50, 100, 150, and 200 cGy.
Expected dose (cGy) | Measured dose (cGy) MU Error (%)

50.0 49.8 58 -0.4
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100.0 99.7 116 -0.3
150.0 150.4 175 0.3
200.0 200.2 233 0.1

EBT3 & == OSLD = ™Eo| ™ otz 5 cm ZI0|of| |&|5t0 LALME

cm, ZAFHE 10x10 o 2 2 gggm Ch AR ZAL A| EBT3 EE £ OSLD o H &2 HER| 24
7|& 0°9F OrFE A FERICH 28 Aol MY o|E HWIHE s AaMd &
% 50, 100, 150, 200 cGy 7} & EIE = PEEL 1ZH 9| oL4x| o|E
MV Q| ofiLdx|of CHtod 150 cGy 2 MEO| EFEI=F ZASHICH W& oFM
HER[S| ZHZE -80°, -60°, -40°, -20°, 0°, 20°, 40°, 60°, 80°2 Hi3}A|Z7 =
HIL4X|E= 6 MV 0|1 M 150 cGy 7t ETEIZE B2 ZTAMRILCE.
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Figure 1. Dose linearity of absorbed dose 50, 100, 150, and 200 cGy for OSLD and EBT3 film
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Figure 1. Dose linearity of absorbed dose 50, 100, 150, and 200 cGy for OSLD and EBT3 film.

3.2. o4K|S|EH

OSLD ot EBT3 ZE 9| ollLiXx|e|Ed sHZT= O 8 2(A)2 (B) Z Lt oXK|e|EHE 2 F MEAHO 6
MV 2t 10 MV O|X|2 E5=MEF2 150 cGy 7t ZI=F ZALSIRICH OSLD &= 6 MV 2 10 MV 0f|lL{X|of|
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Figure 2. Energy dependence of OSLD and EBT3 film for 6 MV and 10 MV.
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