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Abstract

In this study, a one-dimensional fiber-optic
dosimeter is developed for electron beam
therapy dosimetry. Each fiber-optic dosimeter
has an organic scintillator as a sensitive
volume and it is embedded and arrayed in
the plastic phantom to measure one-dimensional
high energy electron beam profile of clinical
lights
generated from each dosimeter probe are

linear accelerator. The scintillating
guided by plastic optical fibers to the photo—
diode array. The one-dimensional electron
beam profiles in a plastic phantom are
measured with different field sizes and
energies of electron beam. Also, isodose and
three—dimensional percent depth dose curves
in a plastic phantom are obtained using a
one-dimensional fiber-optic dosimeter with

different electron beam energies.
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g8 FAAY AAA AF ALSHE W3
AXFA (dosimeter)?] AE JMgdte HEE
A% AT FPAJolth. E3] A7izd P4
A A& (intensity modulated radiation therapy)
o 2L Fd 71ee FRzF IANE H23
iAo Ao A& Fo WAE AL
st Agd Jleolez &9 HAFA ®u
Agsta AAG AF L MAFEIEAA AT
2 EZ2AY F AEe ANEE WAFAY Jligol
LT3 e AAojnt, o9} T o|FE HH
HALAAE 7]E0 AHSE F UE HAAF
E ¥ F7ZE&S (high spatial resolution)

g RAZARL YeE A e AR T
7 57191 (tissue or water equivalent) A3
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75t Eg AAHojor g,

gutdog  FHAHK WMAHAFA= HAFA
(scintillator), ¥4 (optical fiber) 283 F
A% Fuz PHEYY, 53 B dFd AlgdE
FAH BAAFAY ASRE 597 Wy 2o
B 5710 AAL Z#E #7148 F3A (organic
scintillator)2 FA o] glormz & FUES
& 7Y BEE RAAYL "oz A &
o, 283 XAFE (dose rate)oll M]3t &
AEE A%, duAd d3d Sd4L sS4
WAL M A glo] 2 FPoz FEIAP,
Eg 4 Ad wAd FHRFE AR FoEN A
AA715ke] FFE A Pon HAoz HF
A 5ol 7} st

B ATE 539 Add 139 FAF HAA
ZA= PMMA (poly methyl meta acrylate) ®l
% (phantom) 1 m Zoldl 10719 FAH LA}
MFAE 5 m P02 wddo AzFsad.
219 FBAE AEE AFGrtET)dA 24
He i duyA Parde os) AFWS WEs
3 wEd Ad3de Ee2d FHN  (POF:
plastic optical fiber)& &3t F AZHuQA o
Ade xEGYoleE FZ Aoz AGH

2 d7dAEe 139 FAHF SAAFAE o
&8t oLz 9 zALoF (field size)o] A7 wh
€ XNEg§ AAMY 1293 HAFEEE AT
R AR et PMMA #§9 zZlold o HF
& A5de=HA 3293 AFAFUEE (PDD:
percentage depth dose)E FA{AR o w
& SH%FITA (isodose curve)E EAF31g ).

A¥A4 s 9 Py

Agel A8¥® FHHF (CK-40, Mitsubishi
Lid)e Ad3e FHE (step index)& e T
224 HEYRE FHAGEAN JAHFL 1 mo|H 2
A3 (cladding)9 F7+= 0.02 molt} £ =
o] (core)?t S99 2HE (refractive index)
< 247} 1.49, 1.402¢19 7§44 (NA: numerical
aperture)© 0.504°]c}k, AZ9 <AL 1y d
o (g4 YA ASFo] 7153} =F 10 m Ao

o FAFE AU ASHFZ A" A3A
t gAEr we Bd2 THE 47149
(BCF-20 Saint-Gobain)24 Hd W& 3L
492 molil ZFAIZt (decay time) 2.7 nsec
ojlml 1 MeV9] d\R & zZte stAY Aol i3t
ef 800070 FAE WETH. ¥ FrIHFAE
253o=z FAHL 1 moly dolt= 1 aE AL
Y. F71dFAY AR ¢ FEL 99
259 ZYA d= (polishing pad)E o] &34
dulstg oy Feg oA EA (DP-100 plus, 3M)
£ A8l FHRe I3 E AEEH.
F AE FnZ A_E TECo|E (S1336-
18BK, Hamamatsu Photonics) F%7] A|A®&
1044=A s AF HAE 320 m ~ 1100
mol™ Hd FE FHFFdi= 960 mo|th.

g 1& A F4EE R9F1 g, 1ad
FAH SAAFALE PMMA 98" 1 a ol
10709 FAHF WAAFAES S m HHOE
&3] vjdst AR 2 771 FAANA 2
AEe A3%Fd FE2& 94 A8 SAFE 9
BEARA|(reflector)Ql AtstElElE (TiO)S ASH
FHo =XFHUY. APz AEE MY
7}4:7] (CLINAC: clinical linear accelerator)ol]
Al BAEE= 6 MeV, 12 MeV oA A=A
S A2l ZAOFE 3 am X 3 am, 6 am X 6

mE A8t

18 m Plastic optical fibees

Fig. 1. Experimental setup.
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Fig. 22 PMMA 1 a ZololA 134 J48+#
WAl EgA e AN MFEE £ AIAE B
Z3 Ut 1YL AvEd Ao} E4F
Ao o & AFo] ASHUARL 3 am X 3
Z8 6 amx 6 em ZAOF ¢to] XFHE AMAE
9 A¢ A9 dAF ;e MAE A& E F AU
o}, 3 aPolA A 3 am X 3 Y W9
APEL ApA FAlor AARAY 71€7171 6
MeVyg o Bt} 12 MeVY o 6% & A& &
Ag 4 gled ol 1 am Hol9 PMMA #¥o]
A 6 MeV #AHo] 12 MeV AAA no
Hog sgo) ¥& BoE AL Juag®.
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Fig. 2. Measurements of scintillating lights
using a one-dimensional fiber-optic dosimeter
with 3 cm X 3 om and 6 cm X 6 cm field sizes
of two different energy electron beams ((a) 6
MeV, (b) 12 MeV electron beams).

Fig. 32 129 FAH WAAZAE ol 83
3 m X 3 m 2AEE 7IA = 6 MeV, 12 MeV
AR 3493 ARAFHEE AHRE HAF
3 et gubFoz ARAFAREL A FF

A% Dpedl i@ 2 Zoj 8 F5AFY vl &
< Jehdc} vz d ¢ YA E e 6 MeV
AAAL ARMdzuRgo FHNAFE D
2 o]7+A (buildup region) 12 MeV HAA e y|
3 Aol ol dojun FF FHAE AL F
AstA @k gt o2 6 MeV Az 9 Dpax
Zol= 1.3 mol® 12 MeVel A $E 2.8 mol
th A% ARES AHRA olgy A9 dHs

e ¢ F Ao
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Fig. 3. Measurements of three-dimensional
PDD with 3 am X 3 cm field size of two different
energy electron beams ((a) 6 MeV, (b) 12
MeV electron beams).

aY 4% 6 MeV, 12 MeV AR FAZFS
A =24 ARE BHAFa Y} ARE AWRY
6 MeV AAHL 12 MeVol vls} ¥ oloA
Ago] Wo] doigton FTnHe HFHo] ¢
FS AL 4 F g ol Hold we AF ¥
37t 43 o]FoAE AL uidtt Ao
2 12 MeV AAML 6 MeV Ht} IF ZHol
(penetration depth, Dmax® 10% @& ZE 2
ol)7} dov TmAe AHol Y& AL & ¥
2t PMMA ®golA Axtde oz 3 JF
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Aole g F41) :

Penetration depth (cm) = ZETomergy (Mev)

2(Mev/em) 1
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9 A% Yol= 4z 3 cm, 6 cmE AAG”,
Add, ol A9 dAsE= AL U
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Fig. 4. Measurements of isodose lines using
a one-dimensional fiber-optic detector array
with 3 am X 3 am field size of two different
energy electron beams ((a) 6 MeV, (b) 12

MeV electron beams).
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YA A5 7]Eo] LA WANFA o
Al A&Hoz ddEo] gt} 53] FAEH 5l
¥ AF 80 & PANFAE] A&FHe
2 AgHa len gade £3o] sk
AMAZA A AEHE 3 gt a2 F oxd 34
T PAZAE B3 571 AEz A9 A=
S A A P AgE 542 Ada

on 2%, Y, AAIH Fo2RE ¥ @
A gc T B FEE /i Yo

# ad7dMEe 1349 F4F PAHAFAE o
83t AYAg zAlold] A7le) wE 54
AR 1497 HFEXE £A389d. 22w
AiA g PMMA Wgle] zojo) wg HFE A
Sgo=n HRAFALLEE SASYR 19
HE FAFFHE =A% A7 A g
£ cléxd dAd: dHE 2& 7 YAy
A4¥ dHole9 RZoz FAHU YL A
X3, gozd A7 PYL AR BAE
ol Zt ASY B9 L FHA 134 F
A PAHAFAY FAEHTE d% Fol: A
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