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— Determination of Quality Correction Factors for a Plane—Parallel Chamber
in High Energy Electron Beams using Monte Carlo Calculation —

— SEaes—

SALA 7] TRS-398 57 ZREZS el 4838l7] flah= ARSahe Wit Heldlel] that A1
BARP} BQ3I) £ Aol ZEZE AR =(DOSRZnre/EGSre) & AHS3le] /-8-2) Betedzlz|st
ol Bk aofuf] AP (4~20 MeV)ellk o] A rzgRIRE ARTsiSit ARFasE Zegegdn Aijshz
At Bk A} 5~20 MeVellk] F 1% oWz DA[ei3lom] 4 MeVel 73l oF 1.9% Ajole B3ir &
A7 R AERAIRE SHA o= Agshs WY shEA ZrEZdM Folil ghEe] 2]lo] B8
Y H= ER 2] dEeks AR8ehs 9ol 582 & Sl

A 'Ol AERAAAL AR 54, 2HZE AR

[.A & G e O I e o 5 e A = R A K

TREZL BSAS Hastebis A A8l o]

AR Rl X = A U3t FES AoeiA 3 Hop GA FeAdEs 24T o s e R AEHe

Tl e Augkale] Qo] Wi gaoln], WAL A} = Eeo] gf ™Y A e 1AEAS] TRS-398

0] MR B2 X gAJF 0] Ao 9ol E wje- 2o (Technical Report Series No. 398, 2000) ZZEZ"e]

sty Axe] FHe duidom B 7)FE oo o Aol Co—60 kel tig Hdelhe] EEgwgAl

A AZF ZoF ZALE A st EgAgez oA “*(Calibration factor in terms of absorbed dose to

o} o] PR g 7] Eo) s TARA(ZA DA 7 water) ¢} 2]t 54 Jd(Beam quality)oll ©]&Esh=

U AAPM(7) o) ekee et s] )3} 2o A7 AR A B A2 Quality correction factor) WHOE F44

oA WEl =4 Tewas Hesle] FoMEES ) FS A A S vk gAY olEe TREF)

W& ALl oM A7 S A Tl shis B

1 e gl i AARAJMAP}T R gAEo]

co] e 20074 1290 189) A5lo] 2008 39 590 A9 . A AAlE ARl ARl ofsiris Slel

— o] A7 20073 PR THATH] ALl 5] FFEAAE ok & 501, TRS—3989] AP S49f A5l 3 7}
AL o, (570-750) HeHw olahA] 41855 344-2 A 23g Al gk AARAIAT 550 9o

gi&gj{;ﬁi:gi}gg FAX: 063-840—1239 A mde] AR sy B AR de

E—mail : jolee@wkhc.ac.kr A ke Ndsls A9ole o] TREFS X 83t



deke gl dele] 54 ZzEZe 48T 4 9
o BE TRS-3980l AR tid Fota A

o7} WAoo} glon} Halghe] FxUp BA-of| o)Fsh=
UAREo] S

o] dElA A e A5UF Bl
2% Arkels A ook olg wiA T A 2
ol A= AR A g ARgeleE el W A
BHPPC—40, Scanditronix—wellhofer, Germany)oll Ttha}
of ZHZE ARRS ol&dte] HARAIGE TSIl
THZR AR ARl AR 7)ok Fx SollA o
o] AR YAbEel tig U] AlA s AEES Aktslar
olF Fol il EEES dv FAA ARPHoEA
WAool A 8 AT EEA g &85 gtk

th2o] Wy g AlsddAe AERARIAe] G5k A
olo} ZHIZE AXES E3le] ol AAs] flek S
7l=silon, Ax B ARoM = AERAIA}e
AL s e ARREES 3 AASkaL 41
o & A7t S8R 55 =oEsith

O:

o B o
SLoofN o

o,

oL
S

A=

TRS—398 ZREZ] olahl B o] . o|xle] &
e e o,

D= ]WND’ W kQ. g I ( 1 )

A7IN mE AVIAZR ST Y Fwe] Hsk
Npwoe A S57480 84157, 18al koo
HawAgAelth. 9] HolA A @& 71F N F
Co—60 e oJugit), of7] AARAJ(A k,, &
MdH oz vheat ol Helgl,

=~

Np

B 2
o Np,w.q, 2)
A7IM Np o 54 A Qo e EFFd%EwA
Arelth, Wb k0 EA el 7Iedd @
WS Ny 2 ZARD Qo UF N2 WEAT)E
qee 1= Qlxfolt. o] W] |ZAL] I N,
2% 717 Qolold F4a% 1 916 [AeIee 4

1S Aol SRE FEe] WoimE,

31, No. 1, 2008
Dyq,

N, IVQ"ZJIIJ—I; ....................................................... (3)
S} o] AAwmz, oo we} 94 tadt go] &
2= 0]

T

koo = (Dy.o)/My,)

Sy, ]V[Qﬂ— MQ% ZF A Ao
Astolt. T Ashs T F

A3 Theat ol % 4+ 9)

o] 7]4] D”,;Qg]r Dyq € 5894 Q9 ol et
ol

My= D, ) (73170 J T (5)
A7 Do AE Qo gt ¥Fo FFAAE,

(PV)eoi= B719] HES} 359 2K FoBA F59
Aga} 2ok 3 (we) = T o] Aol sk
oflUx| 2] F7]2] 7490l Mol Ao o]FEstA] ko
TRS—3989A= A L Fxpde] diste] sdsH
W/e =33.97J/CE A&t webr] (4)42 o3 2
o] & 4= 9tk
Dy, D. .
e A e L TR
koo = Do Do (6)

4 g3t (6)219] =
ARYSIAL kg o B Zﬂiﬂéé}ﬁt} o] AL FApdn
A2pde] 288 = Qo 2 AFeAs AR R o
o] aefuR] dxpdel diste] A-&sileh Fig. 19l
koo ARS8l Fash A= HoE Ve &
o} A R

o] Z1geA] 2= ol thek Aol wA 7E 2
24 2 =5 glem’s} oM, 2 = TRS—39801A4 A3}
= A4 Qe Ui 54 zololth & ATl 4, =
TRS—398¢l HAIH Zlo]2A] th32} 2t}

o]

of W k& FrMFe] AvhHTel 50% HE
% zlololt), ¥ Aol WA 7} Ao W Zlo|Al
$ES BT Ao ARE oF a9 B,S



2R AN ol &3 BRY Aol el Aol dE NARgA 34

[EN] [/ E)

[N |2

Fig. 1. Calculation geometry for determining the quality correction factor in TRS—398 protocol for a radiation
quality @
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Fig. 2. Percentage depth dose curves calculated with
Monte Carlo code for electron beam qualities in this study
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Fig. 3. Comparison of quality correction factors in
TRS—398 and this study

Table 1. Estimated R;, and z,; from depth dose

curves in this study

Energy(MeV) Ry, (cm) 2 (cm)
4 1.55 0.83
5 1.99 1.09
6 2.42 1.35
9 3.75 2.15
10 4.19 2.41
12 5.05 2.93
15 6.36 3.72
18 7.63 4.48
20 8.46 4.98
Co—60 z. = bcm
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Table 2. Dose parameters, quality correction factors and percentage difference between Monte Carlo calculation and

TRS—398 protocol

Energy(MeV) Dy, (Gy/fluence) (Gy%ﬁéice) ke oS~ 398 Diff. (%)
Co—60 4.138 x 10~ *? 3.633 < 10~ '? 1.000 1.000 -
4 4.410 < 1071 3.989 X< 10”1 0.9706 0.9523 1.9
5 4.231 <1071 3.908 X< 10717 0.9505 0.9442 0.7
6 4.132 <1071 3.852 % 107 1° 0.9418 0.9381 0.4
9 3.833 <1071 3.633 < 1071 0.9263 0.9225 0.4
10 3.777 x 10" 10 3.603 x 10 '° 0.9204 0.9185 0.2
12 3.631 <10 1° 3.501 x 107 1° 0.9106 0.9116 -0.1
15 3.498 x 10 '° 3.385 x 10 1° 0.9073 0.9011 0.7
18 3.348 x 10717 3.272 <1071 0.8984 0.8924 0.7
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20 \ 3.284 <1071 3.233 <1071 \ 0.8918 0.8897 0.2
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Determination of Quality Correction Factors for a Plane—Parallel Chamber in
High Energy Electron Beams using Monte Carlo Calculation
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The quality correction factor for used beam and qualities is strongly required for clinical dosimetry by
TRS—398 protocol of IAEA. In this study the quality correction factors for a commercial plane—parallel
ionization chamber in high energy electron beams were calculated by Monte Carlo code(DOSRZnrc/
EGSnrc). In comparison of quality correction factor, the difference between this study and TRS—398 were
within 1% in 5—20 MeV. In case of 4 MeV the difference was 1.9%. As an independent method of
determination of quality correction factor this study can be applied to evaluate values in the protocol or

calculate the factor for a new chamber.
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