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ABSTRACT

Recently, a use of linear accelerator with a multi-leaf collimator(MLC) for radiation therapy is increasing. The
importance of quality assurance (QA) for the linear accelerator is emphasized as the side effects of the inaccurate
delivery of the radiation beam has been increased according to the high dose irradiation technique. In this study,
The Hgl, and Pbl, photoconductor layer samples of 400 um thickness were fabricated using sedimentation method
among particle-in-binder technology. From the fabricated samples, the electrical properties(dark current, output
current, response properties and linearity) were investigated. From the experimental results, Hgl, has good charge
signal generation and linearity. Finally, from the signal response results about various thickness of Hgl, sensor,
the signal creation efficiency of 400 pm thickness of Hgl, sensor has the highest value and the excellent

reproducibility below £2.5 %.
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I. INTRODUCTION

Bjarngard 5
Apa 7o) A w2k =7]e) 7
oFs}l o™, Surendra ¥ Heydarian 5 UHO]L

58 AzAbde )\%a’cyzﬂz‘a% geH= =
] ARES A ]

T AAPE S o] &9 AK] sy & AL

&7)e) F4Hel Wz} tiRe) MYriyle] gt HEZ] R ol 2y 25 E Al 7+7JH<Z=
S g 2o RAEte] $UT W(Coplnay L FY 6 HOIRIE AFTPE ARG AFASS 2 5
sk Hio] opd H(Non- Coplanar)oﬂfﬂ AR ZAY 3] I AlorelAdt). sHAITE thololit = AET|= AFE 9
A ZAS A Fsl= wh ol ]ﬁg gk elgja A =40l EaL HEV] HIEo] vig- v Ao B
714712 7oz 3 WSS o] 5= A} © 2 Yebgth 183l Dawson 5& APS Edto] o]
R N S E A 20 80 sl W 9
o] I7|utt @AE] A HH, olo] W rxApde] = Faor/] fsAE ARG tholeE A7)k
HEFEA] et Aiet =20 QT grk, aukd  TEA BAAGe] H-go] dasirar drstal gk
o= axApel AFSAE AR4ALATLD), el ole]l & oAz AzAlvie] Ao A 4}
2E HZF7|(diode detector), ©]=% 2] E(ionization cha FAlo Fg =H-o] 73 F=HA 54 7k A
mber), ThoJoEE AE7](diamond detector), T& & =715 NIt Yot 7xATEAN A AHE o]
& olgskaL flom, 7F AE7]e AP ARBAS g3te] FEAA WSS AREte] W74 w54
olo] A2 ofe] E3elM waso] gl & B7FFORA, V)&l ARSEO] S oA, &
5 59 AEFAS7](dosimeter)] WAl 7S AlAl

565

*Corresponding Author: Ji Koon Park

Address: 965 dongburo munsaneup jinju gyeongnam, korea

E-mail: radiopjk@iuk.ac.kr

Tel: +82- 55-751-8301



The Evaluation and Fabrication of Photoconductor Sensor for Quality Assurance of Radiation Therapy Devices

shast shick

I. MATERIAL AND METHODS
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Fig. 1. Fabrication process of photoconductor
sensor.
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Fig. 2. The Set-up diagram for electrical
response experiments of photoconductor sensor in
high energy X-ray
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II. RESULT AND DISCUSSION

A2 FE=AA A A Pbl,, Hgly)oll ik -
gk oA XA Wk SAES ASh] Skl o
F(dark current), %2 F(output current), A {H(risi
ng time), 31 A{H(falling time) % A A A 7H(delay time)
o dg S Satol A& 54 B4 stk &
HAAE Fstel Azd Al 1v/me] A71de <l
7}8 3 Elekta 12 Synergy Linac. 5 AFg-3}e] dwt4
ow QF A A H5g 2 7EHSH 10 Mvell A
E 400 MU/min®= XA Al A Al Ao A
714 wbe 54 Wb AdE 1ol HERSITH

54 A3, Hgl, A2 28 A77F oF 21 AR Pbly
ol Hlal 20uf o) =2 & B wh, ¢

= L= Y
012 AR T =T B9, e SH5EAL 4

566



PISSN : 1976-0620, eISSN : 2384-0633
"J. Korean Soc. Radiol., Vol. 10, No. 8, December 2016"

1

[-‘\i

(1 e & o rlo

AR ghe Bolon A 2 SR A
2 Pbl, 7} U 5473 54

3 A= V)E AMEED
Zlo] wla) $-=3 AT Holed)|, Si WHEA)

A
o] 1 eV oJ3tE Y7 Hof olAFEI} =& ub
N
Sy

~

o

X}‘ﬂii el azell =] XAdell thek &
AT ERE Yol = mm o] W

A of sl FEA%o] ek

=

o mo rE (= oY

AL o
ﬂﬂﬂl 2 o,

7

I

Tab. 1. electrical response properties of the fabricated
photoconductor sensor (Hgls, Pblz)

. Dose Rate Electric
Energy (MV): 10 (MU/min):400  Field:1 V/m
Electrical properties Hglo Pbl,
Dark current(A) 0.12 0.07
Output current(A) 2.1 0.1
Rising time -5 -5
(From 10% fo 90%, sec) 1.45x10 1.15x10
Falling time -5 -5
(From 90% to 10%, sec) 22x10 3.28x10
Response delay time(sec) 1.6x10° 1.88x10°
0.14
o1zl Beam energy : 6 MV
5 0.10
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Fig. 3. X-ray induced charge signal as a
function of dose (MU) of the fabrication
photoconductor sensor.
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Fig. 4. X-ray induced charge signal per MU as
a function of thickness of Hgl, based
photoconductor sensor.
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Fig. 5. Set-up image and obtained signal waves
for reproducibility experiments of Hgl, based
photoconductor sensor
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Iv. CONCLUSION
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