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Summary

I. Title
Development of fundamental techniques for radiation standard dosimetry

protocols and quality controls

II. Objectives and Necessity of the Research
1. Objectives of the Research
» Establishment of the standard calibration system of absorbed dose
to water and development of dosimetry protocols
* Development of the procedures of quality controls and the
fundamental techniques for radiation therapy related equipments

2. Necessity of the Research

* Protocols based on standards of an air kerma calibration factor or an
exposure calibration factor have the limit of improving the accuracy in
radiation dosimetry  because of both the complex system of the
formalism and undesirable uncertainties. Therefore, the radiation
calibration program and Protocols based on standards of absorbed dose
to water, which is clinical quantity of interest, need to be developed.

* As the number of hospitals introducing an radiotherapy in korea has
been increasing, the procedures of the quality control and the
references of the performance evaluation for the radiation therapy
related equipments, which would be good for the actual circumstances
hospitals in korea encounter, are required to provide patients with the
better clinical service and protect the medical accidents.

* This aims for the improvement of the level of the radiation therapy
techniques through improving the accuracy of radiation dosimetry
and constructing the fundamental techniques for the quality control
of radiation therapy related equipments by making up the database
of the education and training program for radiation protocols and
quality controls and developing the dose calibration system available

in the web.
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Ill. The Scope and Contents of the Research
1. Establishment of the standard calibration system of absorbed dose

to water and development of dosimetry protocols

e Determination of the calibration system, formalism, and reference
conditions

» Development of protocols based on standards of absorbed dose to
water

« Development of the program for web-based dose calibration
system

« Systematization and standardization of the intercomparison of

absorbed dose to water among hospitals

2. Development of fundamental techniques for quality control of radiation

therapy related equipments

e Development of the procedures of quality controls for linear
accelerators, brachytherapy units, and radiation treatment planning
system

« Evaluation of the practicality and the clinical application of quality
control procedures developed

3. Development of the education and training programs for the dose
calibration system and the quality controls in radiation therapy

related equipments

IV. Results of the Research
1. Establishment of the standard calibration system of absorbed dose

to water and development of dosimetry protocols

s The dose calibration system, the formalism, and reference conditions
were developed for the determination of absorbed dose to water at
the reference point in water in high energy photon and electron

beams.



* The protocols based on standards of absorbed dose to water in
high energy photon and electron beams were developed.

* Reference conditions of dose measurement for the intercomparison of
radiation dose were determined, according to them the dose calibration
program in Window based on standards of absorbed dose to water
was developed and applied to the clinical situation.

* Visiting several hospitals which were selected in the country and
measuring and intercomparing the output of their linear
accelerators, based on these data we set up the systematization
and the standardization for the intercomparison of absorbed dose
to water between hospitals.

2. Development of fundamental techniques of quality control for radiation

therapy related equipments

» The list, frequency, method, and tolerance of the check-up for linear
accelerators, brachytherapy equipments, and radiotherapy treatment
planning system were established and the procedures of quality control
which would be good for the actual circumstances hospitals in korea
encounter developed.

* Based on each of the procedures of quality control developed for
linear accelerators, brachytherapy equipments, and radiotherapy
treatment planning system, its practicability was evaluated in selected
hospitals and its clinical applicability was confirmed.

3. Development of the education and training program for the dose
calibration system and the quality controls in radiation therapy
related equipments

* The dose calibration system and the quality control which are
suitable to the domestic actual circumstances for radiation therapy
related equipments were developed through the analysis of
textbooks and database of the education and training program and
were used as fundamental data in the training program of

specialists in medical physics.

...VI_



V. Proposals for Application
» The paradigm of dose calibration system and dosimetry has been
turning to standards of absorbed dose to water, which is clinical
quantity of interest, from standards of air kerma. Therefore,
protocols developed based on standards of absorbed dose to water
will be useful in improving the accuracy of dosimetry and setting

up the dose assurance system.

» This dose calibration program permitted to only qualified medical
physicists can be performed in the internet and it makes the
measurement procedure simple. Because this program is able to
manage the informations systematically and generally through
sharing and intercomparing the informations related to dose
measurements among users, it will be useful in improving the

technical level of domestic dosimetries all the more.

» The procedures of quality control for radiation therapy related
equipments, which were developed suitable for the actual
circumstances hospitals in korea meet, can be used to establish
the references of performance evaluation and provide fundamental
data for the legal and systematic base on the installation
reference, management, and periodic quality control of these

equipments.

» The foundation of web database for the standardized education
and training program of radiation therapy related equipments has
been established and it will be used to bring up specialists in

medical physics.
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Y. & A E B8 e 25549 (DIN 6800, AAPM TG-51, IAEA TRS-398)

AbeEE, E3] JAEA TRS-

7N1EAAEE Co-60 Hulioe
398(2000)91 81 Co-60 Zrwhal

%7 X-Ag Agstd B ERA 2 Agsm Ao 71E 2AEY
Q.

F WAHAHTE
A71E 10emx10cm, AL o] 238 7ke] AFY(SCD)E= 100cmE =25 AMEstx
gt} 7l &%+ IAEA TRS-393(2000)¢F DIN 6800(1997)= 20 TE, AAPM

TG-51(1999) 22 TE Ak&sta ot

IAEA TRS-398(2000)

AAPM TG-51(1999)

DIN 6800(1997)

Co-60 7v}a
%7 X-43

Co-60 7Z+vlA

Co-60 Zvhad

ND, w, Q

G()co
Np

, w

N

10cm =10 cm

10cm*x10cm

10 cm =10 cm

ERE SRS

A(SCD) 100 c¢m 100 cm 100 cm
NE ex 20 C 22 C 20 C
71# 7% 101.3 kPa 101.33 kPa 101.3 kPa

() A 2 AR oA H Y

gold Pustn gl

N 50 MV7ZHA ol

TRS-3987 DIN 68002 A & A X-AH& 33ty Axnsta o, A}
Aol AL "WEo HA oAt DIN 630094 1 MeV, TRS-3989) 4=
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TG-51°14 4 MeV ©o|4& Hxnsy Hd HE

o 2] 50 MeV




WAL 5 IAEA TRS-398(2000) AAPM TG-51(1999) DIN 6800(1997)

- Zlul Al - 7‘:]— /{1_
:'761' X]' }\\j_ Co-60 Uu]—\_ Co-60 7n]—ﬂ]—}‘\j~ 50 MV Co-60 U}-
50 kV~ 50 MV 100 KV °]/% 50 MV
A A A 3MeV~50MeV AMeV~50MeV 1MeV~50MeV

* HolA Z1EAFARA FAA B9l 458 oS Ansn
om, AApHe] A¢d 95Y o)L FYPAY oL Fo| AgHh AR

o]
AR
o] 74%-o] IAEA TRS—398(2000)JJr DIN 6800(1997)2 10 MeV mwt AAPM
TG-51(1999)2 6 MeV "ol N HARAY o] &S Aga=s Ansta Yk

WA /| TAEA TRS-398(2000) AAPM TG-51(1999) DIN 6800(1997)
2244 A% ol AEH o) & A% Y o) &3

R5<4.0cm(10 MeV #IWH)| 6 MeV wluk: Haisdwa |10 MeV 7|5t : s

=S (<] o R o O‘\‘_.—Eg
. B
ﬁx}}‘\j (e} E [e] [S] ) )
Ry =4.0cm(10 VeV o] 4| 6 MeV o] 953 10 MeV o) : Q&3
Q=Y T Py 5 BY4ady =2 BYPPAY

FAAY B AaEAel AF Qo RE BEEAWol 5 om FL 10 omE
At ot HAAAe 9 DIN 68002 Hthal#zlo], TRS-398% TG-51
1E 01 (0.6R — 0.1g/em)E A:IL Atk ol BB AR AUAT} T
st AfdFel ol AFAE Folst QAW Wrkgel RyE e 7]
Aoz ALt TS U FRol B AT =9 FHL
g Az gk

- 14 -




HALA 25| TAEA TRS-398(2000) AAPM TG-51(1999) DIN 6800(1997)
) Co-60 ZvlA 1 5 cm
Co60:5cm =210 cm | Co-60 : 10 cm
X
S
0.1-10 MV (5 cm)
X-A : 10 em X-4 : 10 cm
>10 MV (10 cm)
7]%%1_10] : Zref 7]%%‘201 . dref
A=A A =del @ d .
O.6R50_ ().].eg'/C?’i’L:2 0 6R50_O lom
50 | . ®
4.5+ —@— z ’
40|
NE ‘
S 35¢F %
N A
= 3.0 -
5 25|
= i
2.0 |+ F
! A
1.5
- 2
1.0 " 1 . 1 . 1 2 1 1L | S 2 1 A
4 6 8 10 12 14 16 18 20 22
Electron Energy (MeV)
O9 1-2-1. ARAE AFSA 7]EZols A d#Fdole tigh 4% vl

(Varian CL 2100C A3 7}&7] A 8)
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() A3A(d"d 24) 49

$ TRS-398% DIN 6800 ZAWEMZH TPR Lol 98 JuAE
U TG-512 10 cm ZoldHe FgdaEnte] Zo|MIFMESE

AAL A Yrr AN A9 TRS-398% TG-512 ®7hzZle]l Ry= DIN
683002 E, — Ry= oUuAE A3 Q)
TRES #F A A a4 A A
IAEA TRS-398 TPR %) Ry
AAPM TG-51 % dd(10) , Ry,
DIN 6800 TPR %) E, — Ry

1
@ [
e Y
,'l \\ SSD = 100 cm o 1 mm Pb foil
! 1 1 3
1 1 - ‘-‘
sco ] \ 1 1
/ 5 ; Y 50cm/30cm
I3 1 3 « ‘."
m?... d ! - | 10 cm x 10 cm |} n ¥
R R A | A MR AT g = T T Bae 7'y
5 T S S : : Fi
~;:1I§ m;ﬁ_ : 3 : 10 cm
(a) TPR?% (b) %dd(10) ,

¥ 1-2-2. X-A A E Z2Aske A

mﬁ
A
=
ME
AN
o
BN
oy
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~ J
275 r
10
=2l mm o5

(@) kU= AR dH A FAES} FUE HA SWE0 cm)

Wedge filter mounting

() 7] d8 v E HAXdE F#(5G0 cm)
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() A =27

AL Ae BRE EEFAWe AF wA 2 FAAN AW AVE
10cmx10emS AHEeta Qo AR A zAMAW AAFF G dHol
o|FolA7] el 7t EEZAWOl meh zAMAe] Ar)E el AdeE RS
Haskal Y+

ZT2EZ A A A A A
IAEA TRS-398 | 10emx10cm |10cmx10cm & 1 o HEHAST 743 271
Ry <8.5em (Eg<20MeV ): 10cem=10cm
AAPM TG-51 10 em =10 cm
Ry>8.5cm (Ey> 20MeV) : 20cm=20 cm
1<E, <20MeV : 12cmx12cm
DIN 6800 10 em =10 cm
20<E, <50 MeV : 20cmx*x20cm

B4 A4 BE BEEAWe) J1F A% B4 B2 ASsy o
AR 9 AAPM TG-512 7]& £ & &, JAEA TRS-398% DIN 6800+
E o9e] Bz FEEAR 24T/ uANE AEE dxsia oy AT
544 & BEF} 45 0 4] ASHES AuHL Y

WAL S IAEA TRS-398(2000) AAPM TG-51(1999) DIN 6800(1997)

FAA 2(71€) 2(71¥) 201E)

Ry=4gem™ 9 7% 2018
(E¢=>10MeV) - &
AR Ry <4gem™ Q4 A% E(71%) Ep, 5 E<10MeV
(E,{10MeV) 1% £ E 572 A A E(Plexiglas)
=57t AAE
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) =44

T2 A A

TRS-398% TG-51elA & A7 AY AA @S S G oA T A o
Fg Fr 2P 2% 7%, oleAdFuAASs 5¢ TEen AT DIN
68009 & FdEF 712 k gol ol EAAFIF £ vk TG54
AR A9 AARRASF k= BB 71FAE Co-604 71&E AR
AUAR Wt WA AL AAd gt HAA A AFE F
o] g}

Z2EF Z A A A A A
Dy, = MyNy onQ, @ D, o= MyNp ,, onQ, @
IAEA TRS-398 AANA A A 7 A7 A A A gk
MQ: kskTPkeleckpolM MQ = kskTPkeleckpolM
DQ = MkQNDGOCO DQ =M NDGOCO PQ k'Rmkecal
AZ1A A A F A71A A A g
M= PionPTPPelecholew M: onnP PPelecholew
AR XA E3A 4~
AAPM TG-51
o, Now— N,
Co-60 A& A 71& AAA
AAA A
kecal : N D60 co Ngfc;l)
DSP,) = k-N-M D(Py) = k-N-M
A7NA AN M ANA AN M
DIN 6800 S 9FE F= BAAS S 94&S F= RAAS
kaQkpkkakrkskaZ k:kEkpkkak,,ks
FAA AAABASF 1 ky AAR AAABRAL © by
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(h) BRAgAs

TRS-3981 TG-512 o8 % AVAZ 3tve G9E wAZAS = 7| A
EAASTE 12 7F3A de2 A S we A7 A g3 »A
A4S zmEsor sk 28]yt DIN 68002 A7 A dgk BAASF7 AFH

AA E

g 2 IAEA TRS-398(2000) AAPM TG-51(1999) DIN 6800(1997)
7% ks 715 0 P, 7Nz ks
A% PALA Q&I A% AL
Vv, \2 2
(_1) -1 L\ (i) -1
_ 2 _ | £ _ 2
. EAEARD 7 SN AT
o] & ) M, o MHEL, (L)Z L) T\,
A A M, \V.
BAAT | 8 2wara L EN A YS]
1\/[1 VH g 2 ukapA
N L I /) .
s L , +1 ion Mgw _\Li 7; -1
£ Moo Voo | AT Tmrm
(ks<1‘03) (Pion<1‘05) UZ MZ
7NZ : kop 71 1 Pyp 715 ¢k,
_ (213.2+ D) P, _ (213.2+ D P, _ (213.2+ D P,
CE ) ke= g3 0+ T)P | P B2 TP | FeT 213.2+ T)P
BAA T
T ine em T,=293.2K|71%eE ¢ T,=293.2K| 7% &= T,=293.2K
(Ty=20° C) (Ty=22° C) (Ty=20" O
:'}‘6] 7]§ : kﬁol 7]§‘ : Ppol 7]‘—5‘ : kp
A A5 _ M+ M _ ’M _ Lo+ my)/m]
T oM Pyor= oM R (TS TAVITA]
}871 ﬁ] 7]§' kelec 7]§ : Pelec
Ade g
HAAT | o]es3t 3 gz @A | o)l2dts} o doe A
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. E71AR s & A BE20e F8 540 dg 45 v
(D) 2249 oA 4%
(7h) 80t oA EFEAY
FrAE A4S 98 I/AEE/BOEERE Co60 A EE 2 MV X-A
08 WA e ol ZAAF NBAFNS AL F AR 2zl
e 2 FR)-FFA Frad) W ASA G R Cp F S ol
() 80l ol F FEZH
HAIZAA A AARSZ 713 ol ALHIL 1 G EYFINNE F
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= (Np)ell 7|1k
(th) 21417] A= 55
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« ICRU 14,21(69,72) *+ AAPM TG—21(83) * AAPM TG-51(99)
» SCRAD(71) < JAEA TRS—277(87) » IJAEA TRS—398(00)
+ JARP(86),KSMP(1990) » JARP 01(02)
] [#~ EENT 2 A L 5447 2

| Azl et |

C—60 Z7tad l, X—=A/- 24

Sk S #717v 2 2 §oNE uE

DW = MXND,air XSw,air xpu

A

i~}
1o
e
rN
o
o2t

4R

N

a9 1-3-1. A%

_22_



g
B

e

b 71 &

IAEA TRS-2773% AAPM

T

EdE

SRS

IAEA TRS-3983% AAPM TG-51& o]&3to]ele] o

G

1

EX

FA(E

d FRe Ao

Kl
=

22T, 11¢

3=

ol

TAEA TRS-398

to glo mREel 7t

)

il

Ho

M
o
I o == %!
i =TT n
O X8 S ) o
Sl S g | Y o w
Gl |®=|_=|8 Nl
R
(o
<
L3
N T R
o | Mw TR aﬂ s, n
D) ~ 2 3% pry &) o
BlE|ES|le= |28 o | R
Jojm = > ~ (AN
< i T T _0 Nk B
o O
— T
[aN] —_—
! o ™ .m_,l
Wl S o | ® = © Ca
vﬂ — N nﬁ o o~ N
o = o B! S N —
o N _
o o S
X
= <
K
NS
WA _ )
BN T = w
® | 2B 5 . Ja;w 0 & o
~ = ~ 2, < o o ~
Ho B/ o) x —
< | Ho _
( ;or. hnw
5
" ~ 1 o
{ N 9
B ..X_._m J,aun‘_v T ol ~
R ol e N N
0 E = ~ ~ ~

_23_



X AAPM

Tl
=

+ TAEA TRS-277, TRS5-398

It

) A

al

8

2

AA (A

D BAAe

10

T
)

o
T~

} AAPM TG-519 A

BFA]

TG-21A e =AAEHF9 TPRHE AHE

CEX]

+od

<]

°]-&

o

=

% dd(10) ,

ruzel

_Zrl
N
22!

3

HTAEA TRS-398, AAPM TG-51)2 HdlXHe] 50%= =

et
fvie]
_&ﬁ
N
22|

:

H
ﬁo
o

el

2

_24_

T
5 \ " )
& > 7 ir ir 3|
& = 3 03 %
N = 3 & ___Mm <n e =
MR | e o o o ﬂm
o <
<
X o
_—MW % = " e E:)
S = < O B I I
< | 5 Bk | B ow
63 o ok Ho
5
N - 3 il
Wl b | 87 oS i T i e
P & R | & X =
~ | s & <n <0 <n =
oA N Ko o o o
] A 10
7A
< e
| 5 Folow | % £
" W 8= & 0 o 8| mo B &
oy & x K O KOS
~ DB | Nl A o | W w =
Ho | o &~ s L = o
m &5 o of o Ho
S
o
oy ~ | B R | g
% ) T B | e o) | B ol
s X | XM | ¥ | B
C " B | oo e
uAd ~ e ara
"y - ﬂ_Al T
N T oA N R R

3l




(N 7]

-
3t

7177 12

[}

YA

q
B

hS
B

B

5t}

<]

H

Bz}

of FAAAZ 5

=
RLN

171 o

I

2Haf oF

A
o

| Hlgste] A Al e BHEs A84 A

[e]

o

)A
o

"0

o

rzel

A
o

™

H]

( Np )

KB

) £

o

e

A

F7) A v EA}

( Ny=Np, iy )

DdiT,Q ) (Sw, air)Q " pQ
- 25 -

Dw,Q = ND,aiT.MQ. (sw,air)Q'pQ

D, o

5
6




ol
2
Al
=

o,
0%
=2
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>
P
oo
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sgzosteaatse] “gAdE EESAW' HEQl IAEA TRS-277%
=M% EF9 IAEA TRS-3987 AAPM TG-51 E&3%4
= =49l deingsd dg ZARsd A
=

g8 =4
A g Ao r FRIS Az EAHE HI 4

il

=

o o

0Co ZmpA, 3

A g 2.
@ IAEA TRS-277S gAolA Apg3s}

AFE TFE7|FOo2ZHEH AFwr] o

1 Qe olegdl dakel g7k 2
87 glotel oledel WE ky, £, L AASV Sol 9@ A=} Aas,
l:':__

of oleste] ¥/ FEAY WAASE

i 9)E IAEA TRS-398% AAPM TG-512 ¢/
A BAYE BEE B FeAg aFAFE ATy g FAAAC ¢
Getil, ols B i3 BEEE =9 ¢ o] AFSAH ZFAHE FY
A7 & 3ol 21CEY AASAY Fehdlel B FHAT o AW
i Aot}
(7)) 0Co ZvlAdo] dist B & Am A vHxl
28 IAEA TRS-277 IAEA TRS-398 AAPM TG-51
(71%) (1987,1997) (2000) (1999)
g Boutillon(1985)
ko Nath®} Schultz(1981)
5 Andreo, Nahum}
” Brahme(1986)
Sw, air Andreo®} Brahme(1986) Andreo(91,94) Kosunen, Rogers(93)
P4 Johansson (1978)
Py - Johansson® (1978)  |Cunningham, Sontag(80)
P 9 ( 2539 1 4
Al det S 1977
wall fon vensson ) Shiragai(78,79)
Lempert, Nath$} Lempert, Nath, and Lempert, Nath<}
a
Schulz(1983) Schulz(83 Schulz(83)
s Andreo, Nahum} Andreo(91,94) Andreo, Nahum$}
wall air Brahme(1986) Brahme(1986)
(Lenl 0) wall, air Cunningham(1986) Cunningham(86) Cunningham(86)
Ma®} Nahum(93);
P Matt (1984) M Nahum(93)
et attsson Palm3} Mattsson(99) ast
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(vh) X-Adell gid 22149 A5 43 v

s IAEA TRS-277 IAEA TRS-398 AAPM TG-51
(713%) (1987,1997) (2000) (1999)
TPR -AAPM
A4 7 20.10 TPRy, 1 % dd(10) ,
TG-21[Schulz %(1983)]
Andreo$}t Brahme(1986) Andreo(91,94) Kosunen, Rogers(93)
Sw, air( TPRZO’ 10) Sw, air (% dd(].O) x)
Sw, air A&
Rogers, Yang(99)3}
Rogers(99)
P Johansson (1978)
Cunningham,
P - h 5(1978)
d Johansson s Sontag (1980)
, Almond®} Svensson 2 . .
P Shiragai 5~21(78,79)
77
Lempert, Nath<} Lempert, Nath<} Lempert, Nath<}
¢ Schulz(83) Schulz(83) Schulz(83)
Andreo, Nahum$}
Andreo(91,94) Andreo, Nahum®<}t
Swal,air Brahme(1986) (TPR. ) Brahme(1986)
Sw, air me
swall, air( TPRZO, 10) ' 2010 h
Cunningham(86) Cunningham(86)
(/.Z /P) ('UE”/ p) wall, air (uen/p) wall, air Cunningham(86)
o wall,ai ( TPRy 1) ( TPRy, 1)
P Mattsson(1984) Ma, Nahum(93); Ma, Nahum(93)
cet Ma¢} Nahum(1993) Palm, Mattsson  (99) fit by Rogers (96)
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(XD AXAde tist E28] 49 A5 A4s vl
B2 TAEA TRS-277 IAEA TRS-398 AAPM TG-51
(71%) (1987,1997) (2000) (1999)
a7y Brahme# Svensson(1976)|Burns, Ding# Rogers(96)|Burns, Ding® Rogers(96)
A
= ° Eo - RSO ‘?\_’11'7‘11]}'\1} RSO R50
. Andreo®} Brahme(1981)
8 E,—E_(z/R,)
o)
e of 4 %] oJug A=A gna 4
sw’ air Berger TG-21 Bums’ DlngJ_L]- B Di J+ R (96)
ms, Ding ¥ ogers
S, ail E gy 2) Rogers(96) Hne & s
P ICRU 35(1984) ICRU 35(1984) Rogers(96)
Ol EEF] ZhE 1SS0N
P Johansson{1978) ;J; :er 53‘] ®
cav Al % ‘\—i 3] 5),‘0 T\—_. -O :
f( E ,Harder) mond 5 (77) :
Wittkamper 5 (91)
P, Mattsson(1984) Ma$} Nahum(1993) Ma$} Nahum(1993)
ul g 7 =
e Ea=l ICRU ®a1A4 37 Fernandez-Vareas
ek Zo] (1984) (96)
qe
B &5 Mattsson &(1981) IPEMB(96)
¥l gt Bruinvis 5 (1984) Nisbet <}
ZEFAx Thwaites (98)
2A Tello 5(95)
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(3) i A=A F

;(].}\ A

b A= w4

g 8L

1A Ze A RS EDE FI e ETSHHJIAEA
TRS-277, AAPM TG-21)% AMz¢ /de & F74%F 12 FFd 7123
EFZHH(AEA TRS-398% AAPM TG-51)° tldt wALx
e sEEo|H1E 1-3-2).

60Co,

High Energy X-ray

AAPM TG-21,TG-51
< IAEA TRS-277, 398

TG-21, TRS277 ¥ TG-51, IAEA TRS-398

Chamber data

Chamber data
DATABASE
v v
Condition Condition
v v
TG51 ¥ v IAEA TRS-398
Nx N k, N x
Physical %dd(10) , TPR%
v Parameter v v
N gas N D, air — kQ
Measurement
Data
—>
Correction factor
Dw
Save, Print j
End
28 1-3-2. 2 oYX FRAMe) Ui MPF nA TR oW TEL



(W) A= wd 2239 /A 49

=W 28 ARRHI dE FUAY B 2AMAE A AL EdE Fu
Je EF SAYITAEA TRS-277, AAPM TG-21)3 MEE /MY B F54A%
12 ZFd 7123 EFSAHAY(AEA TRS-398% AAPM TG-51)o) thak XM=k
A BEEAE z71gtdolth AR A AMgsta e FESAUL AY
& UEE aWF-ARSA AdEHH)2E FEEIHIH 1-3-3).

T 1-3-3. & A FAA g M wg Zead xv] I
(AAPM TG-21, IAEA TRS-277, AAPM TG-51, IAEA TRS-398)
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H 1-3-42& IAEA TRS-2779lA #Ailsts X =
g F EEV|BoRNEH o2FY TU|AY uAAS NE DAFLL 4F5F
3

1Y 1-3-4. IAEA TRS-277 A%E4 ZR2EZ 93 ol 37 5% AL

st
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IAEA TRS-277 ZFSA WA HAxsx
T 2ZAT Np,E SAR AHEATL
Z3e d¥sta, F4 2785 g3ty VEH
A Aitst= stdolt)

@ TIAEA TRE27T] R-Hay Breamn - Dasimelry
A -

- e
PTW 30[]95 PMMA/ Al Farmer
PMMA

Tt 1-3-5. IAEA TRS-277
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& [IAEA CoP)X-Ray Beam“ Dosirhelry

graphite
polystreng’

0,000
| 101,525
L

R i

19 1-3-8. TAEA TRS-398¢] 9§ & 5= A 34
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| @ [AAPM TG-51]Photon Bean: - Dosimetry

L
SRR

S
at detector(SAD setup)
s :

a9 1-3-9.  AAPM TG-519 98 & F5Aa%F At 34
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B Amg 7 ouA g% PAAA B L AZASA] e AL L FHE
A% ol

(1) STHlA ARE T 25 AR A 87]7] @ 3(2004.12.31)
WAL X B 7] ¢ A8 747 (87d), Rl AR EE(1Y), Co-60 94X 8 7](2H)
HAY WALM A7 7] ¢ Zepyo]l Z(9d)), Aol ¥yl Z(2d), =T (1)

Cyberknife Novalis

Microtrg
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E 1-5-3. 13 EF71#EAA A HE 1A 253 944
EFE7H A FF7 1E A4
BIPM(= A =33 =) o] 2%} Co-60 ZrubA

NIST(7] =) ZA-8 F4AF €9 Co-60 Zvka
FA FAF A
1y 4@
NPL(% %) ZAdHA Co-60 Zmad
(BEE=A NEF) 3 A X-A
(4, 6, 8, 10, 12, 16, 19 MV)
2 oA HAA(16 MeV)
NRC(7H o) e EEFA Co-60 Zrvka
20 MV X-4
PTB(%%) 3} 8H(Frike) A %A 56 MeV(uto] 22 EE)
EIFACHIEZ) Co-60 ZHwkA
BEV(L.2E&o}) ZALFA Co—60 #whA
ENEA(°] 2 ¥ o}) SALEFA Co-60 ZvkA
LPRI, BNM-LNHB S ZA Co-60 7wl
() 2 A X-44
(6, 12, 20 MV)
METAS (2] ) R DY Co-60 zwiA
10749 X-A
( 7‘.P1320y 10:0.639"’ TPRQO’ 1020.802)
1074 A=A
(Rgyy=1.75gcm ™%~ 8.54gcm ™ 2A}e])
NMi(H| & &=) SALEHA Co-60 Zrubal
(4% BLFA MEF)
- 45 -




E 1-5-4. BIPMS] ZLE-60 ZrtdeAe S 9 & F54A% 574 vl

12} 1% [ETAS! o
x EEV| @ Hlwyd =

( Dlab/DBIPM)
NIST(m] =) 1977 0.99% (&4)
LMRI (3 712]) 1977 1.0011 (&4)
PTB (59) 1977 1.0063 (&)
RIVM 1979 1.0008 (£4)
OMH (3718) 1986 0.9978 (&)
NPL (93) 1987 1.0014 (Z<)
IRA (Fhvi} 2Efeh) 1989 0.9997 (&4)
NRC (Fch) 1989 0.9963 (&£4)
1998 0.9976 (&)
NMI (dd&x=) 1993 0.9975 (&41)
LPRI (Z &) 1993 0.9993 (&)
ENEA (o]g&go}) 1994 0.9966 (&4)
ARPANSA (2 2E# Yo} 1997 1.0024 (&)
LSDG (&7]4d]) 1999 0.9948 (&)

<

19774 S7tREFATRES FAFFAF dAEE vt BIPMOA ZZE-6
o oA Wl &7171vh, AN, 28 S4%
Ha, ol AHEL WS AF2HE A

F :
243 #gAn = -E——*rﬁ%k FFEY v EF FHH

=
E—i‘—ﬁ%k%xé AT Zl-oﬂi" Awl ¢ FZ(QOFMET, the Swiss Federal Office
% 2471 AEPSDLs)IANE & FT4%F EF

R
kel
N
r_>L

o & 1o
=
@
H

{t o,
)
V]
<
=)
i
rlo

BIPM3} the 37k EF71#% Atold m#E-60 #rhdel dg &
Fo, W Ao} Ae] 06% oleld =32
1-5-5% =wE-60 hdel sl BIPM

_46_



AR B2 nme ARE BAFT 10% o] o
2} o] 1-5-62 13 2&71#9Y & SF4%F 4
B8 S Ho & o, HUl o.mollﬂoﬂ Eo9} J&& B F AT

¥ 1-5-5. BIPM3#} =7} 57|35 Aol F7]1Aw vl
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05 (& €4
NPL (43) 0.56
NMi (VE@=) 0.50
BEV (22=Edo}) 0.37
ENEA (e]&g]o}) 0.45
LPRI (Z#2) 0.35
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(2) A(web)ol 7|9 284 2 2 1A (AAPM TG-51)
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Depth (mm)

¥ X
35 - } ref

55 ~=— Varian 2100C
) = Lamane | { |--*-- Varian 2100EX
,/- 7 “\\\ 504 | A— Varian 1800 /»
30 ;"// A \' - %~ Siemens KD2 ;
& \ Y 45 ~-4-~ Scanditronix Microtron o
) ValnS \ Y
7o N N A
25 P X SN 3 40 4
¥ R kY
3 f/ \'\ ~ ‘\ \ E
/9 "\ \\\ v /4 g 35
= s
20 5.\\:\*/ Z 50
/ # e 5
] /4 N Q 251
‘, N )
15 ,7 . [a]
* . e 20 +
—=— Scanditrenix Microtron
-~ &= Siemens KD—2 15
10 -4~ Varian 2100EX
-~ Varian 2100C R
/ - - Varian 1800 10 4 &
5 T T T T v T v T v s T T T T T 1 T T T T 1
0 5 10 15 20 4 6 8 10 12 14 16 18 20 22 24
Energy (MeV) Energy (MeV)

1-9-3. A2} 2w 2ol duxst AAFRl(H) L 7120l ($)sh
o 2

@ A 44 AHE A A Ee A7)

TRS-398 @ TG-519- = AApde A2 75?‘3/\] ZAMAS ZT7|E AR
Y=o we} AxEY Ae7t HEE 10 x 10 cm® o)A 2AMH e A2 A
sl o} 28y Varian 3579 = <(2100C, 2100CD, 2 2100EX)°l| o 3}
HAAA oo did] 10x10, 15x15 2 20x 20 cm’e] ZAMH =)o) wE R
ZAFE A% 01 glem’oldtz A7) WEd] A A AgL Yv RE
A7 A s A4 ARA 2APEe 2718 10<10 em’® AT,

ol

ﬂ rUlo 2 Kl
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]I,\o{l Ol-m

¥ ot
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o2 ™ o
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N N o
2

B ot

AAPM TG-517 IAEA TRS-398¢ A4+
o 14 A] Xd;% | e narAy 5 AFES4e BEFEE
6 MeV, 10 MeVu| el AxLA ouA|eA] HPFAY o] &
B AFoM 3579 A oduA "AAEB, 9, 12 MeV)ell o
SHPTW 30002)3% B3HAE o]&8(Roos)E AFEste 7|3
ol & ZE JqUA dsiA F& A s
A ol 2ol 7} AR AL Ho] TRS-398414 0.7%, TG-51904
03%7+A  Zol7F g} webd 9%8 2 HPFHAY o3& BEE YA A
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R e Do ZrbAdeA Y wAstE A dEBAAFY] 29
E7F AAZ] wWEo TRS-398 H TG-51AM= dAFY o3 dig wak wA
S Aast Yk F A wF w7l AAE delyg Zelrk U A E g}
7] 98 AyFAE o] 23 (Roos)dl td] PCo oA mAst B FFAM
Fe T 23 3" 1-9-49% Ao =8 YCo bAoA mgd PTW 30002
AEE ool "] 20 MeV oldA e AAHAN wmat wAste] & FFI%F
< 78 TRS-398 ¥ TG-51¢] @& & F54% vE vud 23 “Co upA
oA wAg H9 07%, 2 BT H$-

1.037

—a— Roos(cross calibration)
@ Roos(**Co calibration)

=)
]

N
|

D,/MU(cGy)

D,/MU(cGy)

=y
3

0.99

9
Energy(MeV)

(@) AAPM TG-51

18 1-9-4. AAPM TG-51% IAEA TRS-398¢14 #Amsls 9

of & YCo G wAWAHIIY FHAF F35 4

_62_

1.03 1

o
S

o

=
=3
1

0.99

—=— Roos(cross calibration)
@ Roos{®*Co calibration)

9
Energy(MeV)

(b) IAEA TRS-398



NEZ

s

24

BK

- N i
o}) <# .
X o Ko 3
i w| § |= =
oy ol B B | B S
% w| o Ho e Q,
4 ® | | ZIE R <
- o | R O WO el
s -0 I TR I U IO IS
— = — o | o _E S g w
* e w2 S| g
B it B/ BB WO m —
] O
do | s Mo | M| R X |7
Blw| & | FRIPF| A S|
LY 3
b T G
% " S
L s !
B <0 % T
o} oﬂ__ Mo | %‘_
o —_ il ﬂr
v e mllg T
o | o = £} w M
X el ndd o o+ Nr K
% B | o o | T T
| N wn Mo gn R
— \O' __oﬂ_ ‘O| .,OU o
2l |ledled) it
;o__u m_l ﬂﬂ_ \O' ‘mﬁ 10' o M
Pl |(RRP®| = |
Mo | o) o | B Mo |® W | Q| X
| oW | o T B O |B | R =
o = o
n N
o il _Wm [ L R D " 7K
53 Mo | P o BR N o | B
e | = KR — o | %W ~X E
ol g R R T L R N | o
o_e ,.,l%x_ = ~ N _z__u ZE
o0 ~ | W
N ~
d.o

Z r

_EH

B

.
ile]

™
G

o
=)
]
ol
=
i

T
oF

o

i

T

‘Xrl

2871471

by o

[

o

E

& v

TPRYS) 3

s

A AAe A

-
[}

o | A

L I R i o e W

A 3]

=
=

w8

59

o

] -5t

l1 wlolzmRUHE

9

1

(o]

3}
ol

_63_



238 1-10-18 CTYA9 CTHZE g9 78 5= CT ¥
CT %E_ %oo}.oﬂ == B = 0l =

= ZHFE FYIF T B d CTHEZE A

E’_1

Plastic Water “(cream colored : Nucear Associates Inc. USA)2} RW3(PTW)E
S71HES CT s E 42 vush

(a)

(b)
a9 1-10-1. B9 3 AHEZY CTHA v

(a) CT 94 nAL & A&
(b) Plastic water #E (c) RW3 &57F 9 &
® 1-10-1. B3 1A A5 CT & 2 74 &3
5 E Plastic Water RW3
A CT3 -2.15 69.9 -2.66
Az} 9.95 7.1 2.56
A (cm) 10 10.09 10.15
« CT &S5 233 23 RW37F 29 9 772 A2 Yeygon Jdoz
gel & A} AE Alold Fr|Zo] I AL &2 R T FiEdd o CT
FE W3 J4es 2 5 gdgden FA9 #iE Plastic Water7lh o A &%
Aoz velyko)

(W) B3 1A AE9 TPRY zkeol vl
3oy A B AAd NEE TPRYFHS o] 8314

52 olgdtel 4AS 2AF AL

AR geba 1A
2 B Aolg wawsgrh
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3 oodA BAL 6 MV 15 MVel i HaAE
TPR{ & ¥ &4 & o2 F FTFHY oA disi EF 04%°] A

F dX&1 YAk WA 1 oy B AF AA] uA AEL o] &T
T An 2o
® 1-10-2. 3 oldA FRAoA B3 1A AEZF] TPRY e vlul
g A EHE Plastic Water RW3
6 0.667 0.669 0.668
15 0.759 0.761 0.762

3 oux] FARAC s BdlEo® TPRG #& ZAS T E, Plastic water,
RW3E o] &3le] £34%3FS SA IS 4% 6 MVEAde A9 Aol
7} HE Dmax AoloA TF Eo] dis] +0.7% ool & wgith a8y 15
MV 3 Ao A= 23} Plastic water "¢] -9 0.8%, =3 RW39 49 -2%
o] HAE H AT

wetA 1A WES o] &F FIIHA AF &

A Fol dastd, o] B 1A WEel oY =

Aol vigAsn B,

F 1-10-3. 2ellvA] FAAAA 23 A4 WE3e] FHAEF g Bl

of| 4 =] ZUE Plastic Water RW3
6 MV 0.989 0.996 0.982
15 MV 1.0014 1.0094 0.9813

(W) Aol gk AgFudy 24 HE(FF 1 D
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IAEA TRS-398 & &A% ETSAHAANE 2 YA dAAde] digt 44 4
A7 AFEAHE A% 71F BECE Reo=4 g/em’ (E0>10 MeVMWTt— %Jﬂf—&
€ dasta gou, Rp<d g/em’ (E,<10 MeV)ol A& aF AES A A
3skal 9ot

dukd o2 313 W E (plastic phantom)2] 7 -$10 MeV ©|3te] AxpAde] dls] E&
oAMe] zZolE sl & 4 gla o]&Fo] Wgrt ofd AP AEEE AL
il glew  EoAY Ze EEZH  ZHolE IHIFEE  ZoHHAF
(depth-scaling factor : c)9}t fluence-scaling factor(hp)& L 3IEF et Y.

3 YA ARAY sk Virtual Water Mo} Plastic Water'™ @ Ed] W& 6
MeV, 9 MeV, 12 MeV, 16 MeV, 20 MeVe] #Ax}Ao] el hye &Aste] nA A
& ol &3 AAA e MFS =AHE A

LA

(2) A AFE o] & A4 24
= 2 oA AALAAE el EESE ol BHEL 2y=06R—0.1(g/cm*) 2
ZAE ) Reo
Ry =1.029R5q 1, —0.06 g/cm® (Ryy s < 10g/cm?)
Ry =1.059 Ry, ;,,, — 0.37 g/em?® (Rsg i > 10g/cm?)
2 AAEY 7N By BHAAM L] o] o] 2BHEF ] 50%7F Hi= ol
o

S o8 Ry 4 o]0 8 A4 (depth-scaling factoricp)E 7‘“10}021 =
Rs,ion = s, ion, picpt (9/cm?)

AN B i, LA BEAAM ] Zolo] 2 X7t 50%7t HE ZHeo]olth

- Plastic Water (cream colored : Nucear Associates Inc. USA)¥  Virtual

Water " (MED-TEC, USA)¢] ¥& ol i3] SSD : 100 cm 10X10 cm™S A-&-3k

%3 Roos typed] HaHAFH o] 23 (TW34001-0545 PTW, Germany)=S Clinac
21EX(Varian, US.A)9] 20 MeV ol x] HAAAMolA nz A ALE3FH T}
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Ao F7hsel ol oled FHL AR

M)
K
2
(E
il
rlo
[a—

cZAF ) LFTANA Ruinas TR TRS-39814 A8t cplghe HE7
3 ¥ 1-11-17 o] AA oux o] sl 29 Ryol tid) Plastic Water el
© A 429% HiF +29%, Virtual Water' " o A= Hu-4.23%, BT -2%9)
A2 Ho HAAA W AAAFLe 1A HE BuE EAES ol&d AL

Z 1-11-1. 2 AdUA ARANA B3 34 AETFS R e vl
AE FTF ZEdE Plastic Water'™ Virtual Water' ™
o 4 7| Rso(g/cm®) Rso(g/cm”?) Rso( g/cm’)
6 MeV 2.39 2.38 2.29
9 MeV 352 3.60 342
12 MeV 493 514 4.89
16 MeV 6.60 6.75 6.48
20 MeV 8.23 841 8.07
(3) 1A HEZ o] &g AAAY fluence-scaling factor(hy)
oA WBES o] &3 moUx HAAA FAHFLE 1A AEoA I =HH
Map & #kell My= Mg i, 2 fluence-scaling factor(hp)#t& BA & o224 &
S T A gy %2

th IF &R ZoloA AL Ar|A =AZL &% /g =
B

A
o] 2AAF e BAZ T FHolA hy S T 7 AU

X 1-11-25 ZF A5 g 4249 olyAolA 9 hygts YERL 3l JAEA
TRS-3984 4] @3}E= Plastic Water 9] hy @< 0998< dAxstz glem, 10
MeV ©|3te] AxA hplgrs Hd3 ZAoF 10MeVolste] AAAg AT &
T2 Anda Y} Bozidar Casarl, 5L 20MeV7EA 2] HAA dgk hygk
Fiste] 099762 wrEste] ARG g YE R Jar, HT dEAAN TR
#He 09972 B dT7dME 099%69 e i Aeolrt ATk Virtual
Water ™Mo] 729 IAEA TRS-39814 A1stE hy #ol gloey R TE3
3.9 A% 10 MeV °l3te] ouxe] st Fdghe]l 1.01401H, & A=
6MeVolA 12 MeVell W3 Hi 1.0139] & ATt

rol m\o PJL

1) “Evaluation of water equivalency of Plastic Water for high-energy electron beams using IAEA
TRS-398 code of Practice”. Radiol. Oncol. 38(1):55-60 (2004)
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H
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TN34001 B BB G o] &3& AFestel AR,
® 1-11-3& 95Foledel na FARRYo| 23 T FFAPHE WA
zpolo] wWE PHPHAFPo| 23t B FFAFHE YeRY ey, 4749 E FF
Aee 27 11120 hehi
E1-11-3, wAEel Be Al
Nominal . Ratio of cylindrical /PP chamber Roos type pp chamber
50
ener. C
&y (g/cm®) o calibration 'ross‘ Ratio of ¥Co /Cross calib.
(MeV) calibration
6 2.27 1.033 1.024 1.002
9 347 1.016 1.009 1.001
12 484 1.000 0.999 1.003
16 6.46 0.997 0.997 1.001
20 8.23 1.001 0.998 1.002
1.10
1.08 | —e— Cross-calibration : PP chamber ( 20 MeV)
. —<4— Direct-calibration : PP chamber ( *’Co beam)
1.06 - —»— Cylindrical chamber
1.04 |
5 1.02 |
g L
10} P
5] i TN
~ o098 | ,,/t>% S
N "
0.96 |- r
0.94 |-
0.92
0.90 I 1 1 1 1 " 1 1 1
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
2
Rgq (9/cm™)
F 1-11-2 FPARY ol & tat Yo mAASF L 20 MeV Aolux] AALE
o] &3t wxtu A HFHol&TS o83 & S AFEY
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AF ol &Pl e FAPRFol e Wk ANUA AN A 33%
z AARoR A4S A% 01%AA o} F ¥l
Aes et mebd B 74 s g 10 MeV

(Ro<4 glemd)olate] Aoluz ARANAE BEA BYPRPoleds olss
of A=A ok 42 & = A

(Ur) J“Bgﬁé‘ Foledhe] watwA Al waAFe wE Agatol

ol 2 olfT wxuA A, wxwAF HdFol dis] [AEA
(Intematlonal Atomic Energy Agency) TRS-398¢A4 & AAHIA 16
MeV(Rsp<7 g/cm®) o]Fold mAYL AL A3stz Yo AAPM(American
Association of Physicist in Medicine) TG-51-& 20 MeV ©] 3 (Rx<85 g/cm?)¢]
oA AN 2AZE AL Ansta 9

b AR AYAE7] 3 A mRESdA Fodn Qe 3 AdA A
9 @ ALE wob oo vakel T A A

AL & A ]
* 0de AN ol Aste] AAM olUAol weh AT A

AA DA o F] o w}a‘r HaFgdgol &gt wAAF U **%u o]
olR7] $3] Z2EZA A Y 16 MeV, 20 MeVe] 1 oy
wnk olugt 11 Hro e xdx}i oﬂ M ¢l 12 MeVoﬂ sw x}ﬂ

o

it
o
o

= AAAAUA 12 MeV, 16 MeV Z8l3 20 MeVeoll disl] b=
PPAFol 2T WAAFE Yehd Aoly o] FFES At 2
23t 29 1-10-3¢] e agelA % & %ol
2 A% B F5A%N AAANUA 12, 16 MeV
F0.019%~020% ol g F Ak,

)

Kl

o
oo ¢
o ¥

_l
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F 1-11-4. axpu Ao o FPFAYPol 23] wHFASr
HEZALe] AxA w2} A A[Cross—Calibration quality(Qy)]
o 4 A 20 MeV 16 MeV 12 MeV
Np,w,Qcross 0.0772 0.0780 0.0790
(Gy/nC) 0.0766 0.0778 0.0786
Deviation (%) 0.78% 0.25% 0.50%
1.05
1.04 - Cross-calibration : pp chamber
103l A 12Mev
—7— 16 MeV
102  —e— 20 MeV
5101
£
‘§ 1.00 |-
=099
3
O 98|
0.97 |-
0.96 -
0.95 e 1 I M 1 1 1 1 1
1.0 2.0 30 40 50 60 7.0 80 9.0
Rgq (g/cm”)
29 1-11-3 BARRY ol ege] ma wA Aol §E Aol
adme WAdA R Re] 487457 & AAPM TG-51 ZE ol dAxs
B9l 20 MeVelde] ARAAUAE 23 94 2 AS, 1 B e
HAUAE Mgl FAGRGol e wAwASASE A4 AxAD of
etd & S5 Fd s 2 Aot ¢l 22 2o 10 MeVolddd AAd oy
Aol el WARFL Wolw F4 BHEUYAN IAF Ao AR
(B) 71Ed2d o A=uA APdA WEHHFF 1 & 2)

(6)

E

AmAe] % AgwA FYH AR 1 EI)
Mo, 28 HANHRF 1 E 4

AA ZAA (R} ABH o] LTN(RE 1 % 5)
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HES [ZSHE 2], Have a nice day!
User Information  Logout

PHOTON ST _RAGMY

S

ELECTRON » &rm%‘ﬂ aw:marwev »‘ 20081211
EEEHWJ grxwmmv = 20041218
=ENEL ﬁxwgmw = 20041716

2004-12-29
2004-12-28

e

29 1-12-1. JHRA e 53

¢
-
N
V)
r>~
of
=1
oxl
i)
K
b
re

@) 4 7t AgFud 2209 54 B

A2 AHAGAN 2AZE A3 2le AARLGE
e
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l‘

HZ AZNYAAFE(ORS) 2 AZIZEIAVAFEIMRS)Y AFSA e o] &5
= PINPOINT OIQEHJr 95 BHHAY ol Fe *“‘liﬂﬁh-ﬂ "7 o] o2
oEStROH, AHSATIRY VHE A8r7] 2 2 AE Ho[H#o|AsEte] ALEALe
ge nefste] WAANF B4 TIPS F4 RIS

1r

l

H

F'

2 HaE Yo Sl 23 ZEV|FolA A we YdFY o=

A5 Pol 232 PTW A2l PTW30013E 9= 2FofEF <k
° & o] &3l HPF AP o]l 233 PTWAL] Roos
o] %S Varian A} Clinac 21EX WAMA X858 A87157]9 20 MeV AAAE
o] & MAWAHE AAEte] AAATE AL S

- A9 Al(electrometer)E o] =37} A wAE W UNIDOSE(PTW, Germany)
E AR&stAt

-13-1. AR RS A AFEE o] FF R wARZS

-

1-1
o] 2% FH | AXA

R I VA P B e WARZEA
A4 Co-60 v AR 5g/cit
ZAbd 10x10cr SCD 100 cm
Farmer ¥ PTW o g o
om | PTW 0443 = 22 ¢ 719 101.3 kPa
ores 30013 SR | w00V | myiw KFDA
Nk 0.04894 [Gy/nC]
Npw 0.05336 [Gy/nC]
A4 Electron 71714 Varian 21EX
CIRERS 20 MeV Rso 8.24
o PTW Zret 4.8 cm Kaqqo 0.897
R R e 2 C 719t 102.8 kPa
_ PTW Roos
o] 3% SSD 100 cm Cone size 10x10crt
34001 —
AL | +100 V GO NCC
oo (71719)
ND)Wchoss 007579 [Gy/nC]
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2) 718d A3 A% va

- B EFAGUAASTE vgo R st AP SAYEE o8 A 49
P 2 AAE AFSNAE A ) 1, B3] 34 1Rl 49 skE7]L R
kol 271 Z1#, e 1 71 dis] HAskH.

- AL 2T AMNAA LAE ML F e 4 NBAA ARgskE 2E, 719
o ua, FA4He] e TPRyw#td MY v Axde] g E3H4FS
IR 3w =
b 7184 2=7|ge Axt

- Asua 23 A 4 JlBeld Basta gl 2EA 2 ZI9AS] A% £
AT FH7)HANA BEe a4 e5A 2D gAY #e vw Fg7e H
= A 4=

- 7} 7)Fe) mE 2% 7stY 2AXE 7 #@o wE 0.7C7A Rolrt wew H
7 012C9 AxE 1ol AFALMA 2249 & ado] HA S

7%t 4g Ay

HHAom 1.8 kPad]

)i

1.
=3

oA 1.8 kPa9] HAE Bgoun FHF 003 kPas HAES
& Azt AP AR oF 1%9 o5 UG-

¥ 1-13-2. 7 71#d Ve R 25 AR va
== 719 X

i zane | =378 | F8D M%Xéﬂ% P : %
A 214 22 102.7 102.7 0.6 0

B 19.8 205 102.28 102.2 0.7 -0.08
C 219 216 102.88 102.65 -0.3 -0.23
D 23.3 235 102.16 101.9 0.2 -0.26
E 19.1 19.1 102 1019 0 -0.1
F 24.2 242 101.95 101.74 0 -0.21
G 234 234 103.17 102.88 0 -0.29
H 20.7 20.7 103 102.88 0 -0.12
I 235 235 100.7 102.5 0 1.8
] 20.4 204 1025 102.3 0 -0.2
Bt 21.77 21.89 102.33 102.36 0.12 0.03
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2. A7 A%

7k AT AmaE v E g

(D) AF7H5719) A=dedads =3 2 ova - 24
b AF7E71e) S 2%

U 567 HARAZT SR A8t slve AF/ETIE B 8odolw, AlAA E=
SiemensAt 29tH, VarianA} 49, MitsubishiAl 4t), NECAF7} 29, 2123 Phillips Ak
7} 2Welth. VarianAte]l A@7rE:717F 57%% 71 &0l AR Fold, + WAt
SiemensAte] A #7712 349%0] T}

A&7 0] iAol dE EEE Aun
Wl G o7 EAstn AAHe

&

A B2 A$- 4 MV-23 MVe] H9
A9 6, 10, 12, 15, 21, 23 MeV 5ot
% 6 MV dUA7}F 56%= 7H 23, L= 10 MV 23%, 15 MV7E 12%

= Yeut M¥7tE71e] oA A Ed, Ao A ol
LVH Fhol thestx|gt =2 6, 10, 15 MV”7 S & F IRk AP AE
6 MeVe 10 MeVE E-535t1 g 7]Ho] 83% o]

lo

o i &
- &

it

S

S

=
™ m

(h) FEME, 98, §3) AERY F2 9 HE oA

AF7HE719] A= FuEdoz /g wol o]&H3 I A7 H= o=
HAEFEo] ®o FA AAPM TG-40 “Comprehensive QA for Radiation
Oncology”olth. TG-40°l= A¥7&7e A=y FEES A7 €7, A=z F
ot 7=t i, vS e gl o8 r|#Ee] TG40S 71Hox & A=

e AAAME st AMEsta gtk & 2-1-18 TG40 #=EHo de A=EH
g FEES HoFr

FAPAA T LSS (ESTRO) AN A FH AR 2t A=wE 49
2ORE MEsIA AT IAEAGAME A= #g B H

A 5 BT oo AAPM TG-402 FHaFE3 oz AL}
o v= AedE FEET AY FEHGY ueb B AFdAE njxe] zrad

.9'.2

AEEAAA AN A8y FEES &
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A &5 584
a4 &4
X-A &9 AAA 3%
AR 29 AdAA 3%
71 A4
A Al & o] A 2 mm
A7 #EA]7]1(ODI) 2 mn
otdAg
ZUE d5FA 25
N3 2+d 7+ A (audiovisual monitor) 2E
HAF &5 &893
qEF F4
X-A &8 dAHA 2%
A &8 AdAA 2%
Wl BUH <A 2%
BAA FAZAA AFaE xR A (PDD, TMR) 2%
ARM ] SFAFAA AgaAd g5 <A (PDD) 2 mn
x-4 HeE A4 2%
AAA Hebw orgAd 3%
x-A 3 Az e g3 3%
StAFAE AFHEA
8 Al AR 294 25
# 7] (wedge), AAH 9 AF5HEH 25
71A4 84
FRAVA/ WA ZAPE YA 2 mm or 1%
NE/Zvely 4= A A7 1=
2 7] (wedge) 9= 2 m EE 2%
Edo} 94X 2 mn
oAZEAlH HAA 2 mm
FEAME A 2 mn
AR F4 =2F 217 2 mn
X8 HolE AR AA7] 2 mn/ 1 deg
#7)(wedge)?t £5 E# ol FadA 2F
ZEd ol gAY 2 mm
ZA Mg A7) &
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2-1-1. W5 (TG-40) AE7I%7] A=dg (A %)
+71 QA FE R e
Ag =74
x-A/ AAA 28 <tAFA 29%
Aol B FAAe &E GAA 2%
AZTANH FH WE AL 24 A 2%
T F 84 <AFHA®PDD, TAR) 2%
= ol AMFASFY AA 2%
BEE ASTE BF&E9 5445 oa4AA 2%
# 7] (wedge) HE A STAA 2%
wyEghe] M3y 1%
FAA Feo WEH 7T o FH 2%
ARA 2H WD FE oFA 2%
= olgAFe MEY A4x oEA 2%
A4 5F(Arc) AR HHA
AT AFHA ES b
Az 47 2= 35
7]74175] X47—1
Fevely I Hd T AR 2 m
BEE 3AEH3 47 2 m
X 7HE A FAH Z7 2 mn
o)y, REY, AFHo|E Z3 IJAFTAHAY LA A7 2 m
PR AAH FAFAEY A 247 2 m
B HolE +H 2 mm
HolEeo 2 &2 9] 2 mn
die] 2RI R URFYEI S 2719 A7 aF@EN] A7aE R AT
e A7 a5 dioz dBsHAIAES] BERI(EAYEI]) T AR
w3 9 GAT o 3] AR o)stE et wREHYL T Lol
¥ 2-1-3.9] BEAEHAC
E 2-1-2. 779 A% A=A
A% 35 A4 93
EEEE 0%
F ZAME ¥4 (10 cm A2 9 9) 2 mm
AR stolofst dolA = B A 2 m
A A E A 7] (# o) A 9} B L) 3 mm
29T A% A
ot Aza Az 1%
e #AA 7= 25
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I 2-1-2. 9 A7 A=dY (A5)

A= G5 CERE
5 Al AR =44 2hE
Touchguard 25
o2 SSDolA el A7 ®A] 3 mm

o 5= ZJHAEE F S 2 mn
A £ 2%
7] A& AP (FAS H7] AAE 7HR 71 A) + 2%

257 | AEF 0= AR A + 3%
2x12 ¢l I AFAA 25
g A A =9 H 25
=3 A5 (full check) 25
g Edo] AFFA 25
Elolw A By s
NE S} FEjvoly 3d 2AY + 0.5°
19d Ao A=A g2 FxAPAS A7) 2 m (B A7)
IAAFAE] wmE HH 2174 2 mn

v 4 9 Ego] A4E FAA 1 mn
T2 SSDAA ¢ A FA 2 mm
AFZHolE Y uA 2 mm 7oA
A zHolE TUEF F3Y 2 mn
NEF 4= FA 1°
WAL ZALY G vs B ARG HA 2AE Y A7) 2 mm
FEdA Y uA t 2%
AFuE o] &3ste A=A FA A& £ 2%
Arc AEAHEE B9 Dose + 2%
FzAE EA7) 4
4E AsFA 25
A ZA7)9 eloly] AE5AR NAFHFEH A) 5
ARE SSDo A FAIG Y =] A 3 mm at 150 cm

ML | AEE o wE &7 wAgel WA Ay +2%
WEZ Z%d wZ A7 A=t W3}t +3%
H EE A 99 379 SSDol| disk A= A4 +2%
FEAE vs HAR] Z=APE A7) 2 nm
RE QEY ZxoAe HREdH A4 3%
HAd FA FAA
AP AFFA *47;/2 nn
o £ Ef o] AH(shadow tray alignment)] WAFA e
6709zt | % 1 mm (isocenter)
s N ol &
AR AR AR nAFAEE ES) o o
Y 24 Asde A4 126 oI
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=5

il AL E &8 oxt
W4 A 2 dFFEA EARS
Aol 7Hax S W XFZHolE 303 5 mn
IAHE AEFA 25
SAFHNE "2 217 2 mn
Az e
=9 24 + 29
A ESA47)9 elolr] AFAX ] UAAFE A ofd) 2
ARE 9 MAFEEE > 2%
ARG F4 ZUHYE 1A 29%
E:d dE 7157 AE#
AALGE 58 24

AgRUE A 2ds] A4
AgRIE A 29 H A4
AFRUE A2 A A
golmel g &7 (Co-60)

ALY AFRAF £ wA Zol9e] M=y
SWAFEEIZHY HEx

(323 "3)

SHAFEEIIZA QAY R HEE
(s "33)

3 AFA A beam=9 HEY

H

AFRUHAAB(X-A, ARA) @A + 2%(X), 3%(e)
AFE (Co-60) * 2%
71E AFZAC HA * 1%
X-Ae ARAHF T aF Qoo ATy + 2%
ARdY ARAF 25 wA Zo)ole ] + 3% or £ 2 mn
X-A A (Fo7 & e ol gAY X 2 + 2 mm
B ZACY A
F Z2AME BAN(FA Y A X)) + 2 mn
AR A AL BA (A F BASY] dXA, + 2 mn
Z oy ARE Fd )
ZAPH FEvely ] H3, A7 + 0.5°
F2}Z o] AP (NSD=25 cm)e} ] A £ 2 m
#A4% 9] A& H(NSD+25 cm)] ] 4] + 3 mn
SIAFAEAAY AA -] A9 + 2 mn
a. FAAAAH) w2
Q b. Front Pointer (=% #)
¢. Back Pointer (‘CL =
d. Side Pointer (=& %)
e. 7€
AT HAANAY A + 2 mn
A<M el Az (Nonisocentric & SAD 719 &) + 2 mn
X gZH ol EdTY 737 st + 2 mn
AgHolEY A FAAY AH 2 mn

+ 0.5%(X, e)
29%(X), 3%(e)
29%(X), 3%(e)

+ 5%
+ 2%

1.06(X:30%30 cmeo])

15 mn (e)

1.03(X:30x30 cmeol])

1.05(e)
+ 2 mm
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#E 2-1-3. 4¥ HA¥E7) AxdAY (A%

7] HAALEHE 54 2%
AFRYUE A2 HEY ZE o &Y + 3%(X, e)
238 (Arc mode) ZAF 9 A4 + 2%(X, e)
HZAY ¢ + 5%, 3°(X)
glolm o] HEZ A o/EAY (Co-60) + 3%
TEZAR EE A (Co-60) + 5%, £3°
NEZ Zto] ofgr ARMZF A 2 mn (XA, AAA)

AR g2 (ehd & Buildup 992 £8) 2% (XA, AAA)

}_/\} WA 3}e] WE FApA 9 EEI] | < + 2%(XA)
ZAE Y ZEvely el e Az * 05°

A | A wFY AZ0) AA

Z]. AEY FA + 05°
%2, WALA heade] ¥ Wk X993 + 0.1°
3. WA headd F WEF A $-3 +01°
4. 2A9 9 ZEvolH e FA + 05°
5. N FHolEY A FAHY 4 + 0.5°
%6. AgHolE 4% 3H + 05°
7. A g HolE oo 3 W3 x93 + 05°
8. XN EHoIE Ao T W X3 + 0.5°
Az HolEe T W] 244 5 mm
71% AgA L wA + 0.5%
129 | 254 + 05
71 5HA + 05

£ AFA FaEdon AT A BAE vlaste] 7AA F kdAd B 52
2

dd FAFRES HAHEY TG4 F)AA AAstL e 4L A F&
oA Co-60 4AX 5] & ¥ 7147 257 #o|xsk 72 %EA71(0DD9 HHds 4
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MEe 9 47 Yol T 3

So| 4 FAYH Lol Yok AL A Aele
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P

sl ARl B BAAT AD AY AAE 1040 of 2R AAARL
vt Ao,
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- O]T AL o AR o A" ettt (o, SSD=100 cm, phantom: water,
EUH {4 100 MU)

- AR AR ES S

),

- HAWAF Aol (R

A3y,
A 80%(RY0), 50%(R50)7F HE Zol © Rp

1

@ % o2 A% A

71
PARE!

o

Lo

] : Ton chamber, electrometer, water phantom

g

.

Cross plane(X=) 2} o
AFZHAL Wi} 2o oz AEst) (o, SSD=100 cm, phantom: water,
2UHE F4: 100 MU).
100 MU¥ 3¥ ZAbsle] 242he] EA S 7|28t HF S 73k
E 1 5

ol =g $AE 22

H
A oIZ 1 cm FHSR 5 en 7HA FHOIEA (ThE W&
ZH7e) S1AoAM & ol ARE AlatE.

= o|grol xp — (FA A ol X ol q o] )
= (2/\1?0]]/\—],,]}33}:)

A% FA A ZAE @ wama
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® #7](wedge) H3F AR} HAA
71 ¢ Hd
7] : Ton chamber, electrometer, water phantom
Wy
o 1719 FAA YRS €3}
« AF-AA Al S8E H7] HIERIAE FE
o QAFHAL o A" Wgoz AReh(d], SSD=9%5 cm, #°|5 cm, EAMA
10x10 cf, phantom: water, =Y¥ #4: 100 MU)
o ZAPA 10x10 e A"3IA 5 cm Zolo o] &S mA T,
« 100 MU 4 39 ZApste] Hdgks 78 (Qopen).
< 15° A71E Adstar 742k ol i) gkEgi
« 2tz o] dis) 7] AAE AL
A7) = gen)
« A AAF Al SAHE g v ok
« 30° 45° 60° #7715 Adstir 247+ 7)o whEgit
« BE FA dis] Aot
sgoa 2%
® EYETY 4384
7] - il
4] : Ton chamber, electrometer, water phantom
W
o st FA (& o], AdYA X-H) & g
« 50 MUIA] Al §, 100 MU A Al ¥, 300 MUCIA] Al H A A4S 2o
« 50, 100, 300 MUl tfs] H#S ALtste] 50 MU of 100 MU, 300 MU o
100 MU®| 42+e] Hezkel v & Al
« OE FAe JAA Hlef disiA HAEE eSS

58231 1%

« 50 MU d} 100 MU} 3t b=

+ 300 MU o 100 MUS] 333t
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4] : Ton chamber, electrometer

y
C AR Qe AR, B2 Bl A2 100 MUA 394 2Aele] BRgke T
AR Ao AR, F2, T FH @ F A AL FEk

- el g0 g eqe Adan (LSHE sz Ada.

» A7) B HEECNA ARRSE] S Al Fgke] B (AvDES AR

7)
» AR Ao A B3, 2ol ST g AEHs 7Evh (Av2)
« o] & Y Y] AN HAEAA FI FEgE Hi (AvDF of ¢

(Avy)— (Av)
( ?sz) 1 )XIOO

gt + 2%

S ARz & B9, A HF 1010 orf 2
=, Azte]l A$ 15x15 orf & AFE3FA, 100 cm SSDol| thal, Aoy A=

o)

8

WE F e Adstel QoM AHgEE HFEE 1

. Az AYER 242 ARA,
- Ay AgE2 242 BB
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il Zy7vo) s B A EFS ARSI
o U= FA 9 A o fis|A HAEES ukEsic)
slgoxt: FA 2 Ay Mg Uizt HiE AFS AN AFEA 93

‘deffz[ (4 (5‘-%-74&){(%%%;5?%%)@')—(%%é%@]x100<+2(y

@ &3 (end effect)
F7] - uhd
;g,

H] : o] 23 water phantom, electrometer

« 35 3R T Ax H (dE S, YA FA W) & dEE.

« 100 MUE A A £ glo] 2A}st HAgS Rlolgka $h.

« 100 MU A2 ¥ 25 MURG o] & B9}, 25 50, 75 MU F@ste] ZAMg

F ¥
¢ W8 wEeed A e v4 AASAREE YT o Wik Raol
o}

Q2 AR Ald g g e AR T 4kl 10% ol

9
op

@ X-4 9 d4d 28 AR AL 4=

F7] - oid
] @ o] 23 electrometer, build-up cap
Y

o AR = FAAS A :

. ZEuolEe FAZL (° B T3 ZAHEe AVE 10x10 af(AAAYD F
10x10 cone) .= Ay,

« AEZE (° 9 F&

. 7] T o]&%E 1socenter°ﬂ T A s},

100 MUE =AM F SA3%E 7153t A W W&t sgdgs 79
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7.Q)
- WED 7H o°, 270°, 180° = ELWA 99 FAL WEHTHQE)
« Zhze] e XN SAE AFES waE,

4] ¢ o] 23} electrometer, build-up cap

o 1719 FAAE A
o ZEuolg 2 AMEFE (° o B FAIHEL 25x25 cnE A 3o
aL

7] Foll o] 232 isocenterel

« o]23%9 XS AFE 10 cm, oFHE 10 en® 7 T Yo FAL wkE
(Y3

o Zhzke] A F ol' AAE A

- AEFE 90, 180, 270°2 =] 99 #AAL vrE s}

o = ol QA MEY YEAL off] W oZ AXrsc)

H] : o] &3} water chamber, electrometer
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EE FA ARl disx HEERH.

sle9 : ARA FAN Y 7)Fe] W

@ =zvoly A FAHA

F7]
A4

[e]

[e]

R

: Solid Water phantom, 2 &

H

HES Solid water =3 Iso-alignoll 4¢! 3 ¥ SSDE 100 cmoll 2t
x—jaws 93 (20 em) €3 Y-jaw © AL BTHh

ZeolHE 60° A IJASEA 10-15 MUE ZARE & 2ES ddgh
Y-jawg €1 (20 ecm) X-jawE A 2T

sEpske] FAOl Qi A7EY WL a b, c® FAs] a b, cE

(L9 2-1-10). EE 2P S4d e A4ddd & WAz 2w

L

¥ 2-1-10

a9 2-1-11

5822k : e a b, co AW deo] <3 m

e B4 15 mm ©]st

;omd

) S

: Solid Water phantom, 2 &
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Ho] olgi 2 Yow= YA ==t
THH HEE I[so-align Foju} A3t

o BEe JAFYAY AFF XA
o] 47

Aol 2oli BFS TR =
Aol lojok star e M=

Ae 3|HF FPstA PAA Y 7k Bo] A7I=2 H33 FelvolE 9
X-jawe 20 cne 2 €3 Y-jaws A9 2=t

ME] 1w 60 39t 10-15 MUH, oA A
T 9ol Vs HH(Edely AFAA" =AY
WS ARESH onAE Hrlei,
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o

29 2-1-12 AEY AAFAAE 54 2F

S22 ea b co Hd do] <3 m
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HolE 3d F44
s
25
AEZE o] otz Y= gxlo EErh
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2E89 F

A
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1=
1o] WA e FAF Fol=F Tt
= =
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€22+ a b co Hd Zo] <3 m
- 0% 15 m ]

31‘4

@ A sHolE dHe HH
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#F 2-2-1. AFAME 1d%wE 23A 87 /%

AzA E D AFE ZH B A A g 5

Nucletron 20

Gammamed 5

Buchuler 4

Shimadzu Ralstron 4
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wele FYEAL 1 29, FAA 2 w3} Abg A9 A
AEAL F7F 2919 FARFe aT8
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radiation oncology)® Task Group 56(Code of practice for brachytherapy
physics)2] AE#Y Z2 WS F 2-2-2.~ 2-2-13° =2 AF 2 Fgd=z
27 AT

D THAE ALE 9% A=A (QA) HEE

3 2-2-2. Task Group 409 ZHAE H49& 9% A= H(QA) HEE

Aqs Wy e MEs | 9807
Zo)4/31517 4o 1 | D
o] N 2
Wt 1 g Ay | 29 A . P =
WA 9% QPRE 9 A99 FAE | 1 | D
WA BE 93 1 | 1m
3% I 3%
WA A A wy | HEas 1 | 5% D
@A A% E | °
w7t g wa: ag | SO R 2 =
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- E | 3%
WA} e A mA | JFAA E | 5%
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3% 2-2-3. Task Group 569 ZH A= Hd& 9% A=

A9 P HAE HES | S
=7%/354 g I D
Ao Ae I D
1 [} 2 A=

W DAL T gnaaze) ngrEs dee 2Us 1| D
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. . . _ ADCL XA I &° D
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Redundancy E D
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I : initial use, D : documented, E : oA o] AAHdde BXE & Yehlls AS @A 719
b ZAL

€@ “dl(Intracavitary) A9 71752 A=#H2(QA)

¥ 2-2-6. Task Group 56: 7 W(Intracavitary) A ¥ # 71 FE9¢ A=A (QA).
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A1) 9 Government official benefit society hospital (2000)
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A8AE ANz=de A4 2 HY F %7 dolH 948 o/FE 3 12 9

o ¢ A7E 12~1.45 Wi % ¥ %
AHE3) duel S A (2000 89 ~129)
AmE 28 G FANAN ARAGA L] AR E A AHE =
203 WG AES sAA ol WAbdFe] 12~2 W) Fo =22 F4
() =l PAAABAYA 2] BHAE
A =M Agska e BARAAEAE FA = A 2ALAEAY A
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199613 ol Netherlands Commission on Radiation Dosimetry, NCSoll 4] A}&8A}&

A E=5E F71 84 33d A5AGGA ] Aedge FAF3d AFIS A
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LS

-

- 158 -



ad. 24 WER9 U, Amwel sasAe Al AEE AR A%
AgH 2e MARSA AAE B8]t ol

2 Yol A working groups® WHEEL HIALA R
gk 5dgk Z7HARISTFE HUhetn wAEsHA o
1993) oAl GAs A3l ostd Ao EGAA, ¥
Al A ="l AAbel #ABA FolHTE 2™ 7tHol o B
259l AodPo] {83 FAoltt o]HT FAl g tE XTZAHQ HiAE

o 3 ~

_‘(_)'_
o FTolA Ba HIY
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(2H) WAMIA A G A 2o dvrA Frdel 5

T T R4 o LA (]
O # 9 (commissioning) ¥} ¢1<=7 Ak(acceptance test)

A AFAAE st=do] FAaLrY &4 1% 3 95X AR
A ZAFA A AA G XA Ah, A 2de dHoR 4 o] 88 u AT
HEHAE ZABIE Aol dA RE AFAA A AN ATHAE &

o, 98 Algd A do gL T3] 71EHQ] g x5 ok of
3£ 2-3-3+ VarianAbol A A" Eclipse/Soma Visiond] W3 A+-AA GBS

e,

¥ 2-3-2. S7pE A XN EAE LR A" A Fok

Qe =7 8 A = i &
Corr;missioning andf e Balno] g9
1993 | AU | Van dyk | Gualty assurance o . Hg0
treatment planning o urE o] AAE ZIA}
computers
o AL B A E Alx®lel HAE
#IE Y3 AA
Sats Bl glo]E ¢ ola—r /‘ki?—'/kﬁ/‘\l-
AAPM Task Radla.tlon tre.atment . 4 | ]210 9 H_}_zj’]' 57|
1995 w2k Groun 23 planning dosimetry daeEe] ASHE
ub verification o XA WL ARHS 7|54
Q AV)e AEEE A7
o HATFEHQ HAAE oHF
o A EAES AA, A3
Quality assurance for o BlATA #AH
1998 w] =+ A‘éfi\f ’I;Sk clinical radiotherapy o ALY LEZEY
D treatment planning o e A
o Ax#e FH
Quality control of o Aitd A4} 8T £ A+e
1999 | =9~ SSRPM treatment planning S48 A3 Alole] d# Ao
systems for teletherapy o TAFIAL o]F
Quality assurance of 3D
2000 [ vEd &= NCS treatment planning o HEFALS HF
systems
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AT JAegAabs stedo] 7489 7
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SEHAE A= ot Al BE ARAMAA AR AFHAE B
ow, R AFHA HAA o UE&L F3] 71EAQ W&o 1A
¥ 2-3-32 VarianAtel A A& Eclipse/Soma Visiono] ™3t Sl4-HAL =

Jebd .

e

Oz
")
lo ¢

= 27 2D$ 3DE & ]
E 7HATD YUh(E 2-3-4) old et 947 BAT AXL FH, 7
atAel Hgest, AFA e FRY F

(s e}

BAA He Heeqt a7

% 2-3-3. AFAANA AFEH AFAHAL 35 o (VarianAte] Eclipse/Soma Vision)

=

= 4 04 0 8

i
ot

AR A

o AAAT BAA AFEE} ABAZ AN

DICOM <73 4= AA

e DICOM images can be sent from external source and are stored
to hard disk on vision system.

e images can be imported to the vision system

DICOM RT &% 9" A}

e The structure set and the plan including the dose distribution
can be exported by using DICOM RT Export File

e The DICOM RT structures, the plan and the dose

distribution can be imported to Eclipse/SomaVision

Vision Link Check

Vision 6 Link e approve the plan and open the same plan in vision environment.
the parameters are the same

CadPlan - Eclipse/SomaVision Link Check

e export from Eclipse/SomaVision transfers images, structures and
plan information to CadPlan

DICOM RT
PEEREE

Link to CadPlan external

beam TPS e import from CadPlan to Eclipse/SomaVision works for plan data
including dose distribution
EEERE JEer 9a A o .
ock can be digitized from the film into the field
#o] A FA] Al2E9 g o)A FAl Al 2E HAL
olg] | o] 2 e laser projection export works according to specification
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oSET 1 A AAYL Bbs T Aol Basth 4
A Taue FUe AEe) Bud wwd +H0® AT FAFFAL E
For 3e ofrlo) Bxte] XM kel AFF Al BEL 24, ALY
S A3 B 5o mAL o @rh FA YEde YT EF HFRE, OR
Ao AYEE, RAY zAWY ARz, Bid 24 04, 47 98, 23
A, BUE FUEMUS AN Fol Tk

o|N

@ W delge g F4
1 odoly 8=
Alz"ol oy AF
2y ot Abehho
71o) wel g=o. A ZALY
7hA NEALE S HHF g o
A5 10% W3= L5
of R’ Helgol o] BEF=9 A
® 2-3-4. 2D} 3D} UnkAHQl Fg o}t WY

of that H4dol

oz

=z
o
AR

Azg A7 Aekea

Aol gojoldta WALAXE
s oloF Gk W SPHFRE
Aoz qdte] FAR AR AYsIEIIE s
N+ AA Al wel ZAFHES] =Z7] 30 em x 30 cm
Wl A 6% WEHAA e, mrh F 2AEY
1= Aotk wAM W e BadAFos <

ol & & 3tk

o,
e 2
ok ot

Mool

g7

AAL 5 2D 3D

a4 FHMe T & 0.3 cm 0.1 cm

3] T A % 3
A9 mH ARG o w47 0510 cn 03 e
TEARE AT AV 3P I ALE 1.0~2.0 cm 0.2~05 cm
Hl 914 235 (Beam location resolution) 0.5 cm < 0.1 cm
ol B o3t ZAH AF 05 cm 0.1 cm
Aperture definition 0.3 cm or more 0.1 cm
Collimation and aperture display up to many cm 0.1 cm
HET 3|47} 1 deg < 1 deg
Heols, Zgueld A4 N/A < 1 deg
TAE A W Eo] 80% i A MM A 1% 1%
g AdelA W Fo] 80% HE ANAAA 9 M >10% 1%
NFAPE A BS99 (80% to 20%)° Ao A= 2~5 mm 1 cm 5 mm
X 7 = FAE I & =7
(rtj-jah}zazon ponIt) oﬂj] "‘]i‘j*u 10% 2%
A E AAAM A >100% 2%
A H gl Ao M >1 cm 1 mm
AF-AA F sl 2B (DVH)Y A N/A oe] Axbel] of&
AdzA E4EENNTCP) N/A o7 Ao &
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(b AR EAGA DS AT Tz DA B

AHAARAGN 2ol O F AT AAAE FEAoE Axdel U 94T 3
A3t AFPAE AAT AEwd TzaPe FYAA 29 T AL AT GAW,
Fed RE 0FY 4UES o AAT FE 2T AL AEAA W YE A
29 BEY 5 982 ANH} Bk aene AuAGA L] AN AHF
o2 AgHlAE RS WAS RRH ARselokdn Fr1H o Ao}
@k AzdEel e TBHe|L Awr AF AFES AAPM(IF IS 53)
o waAel F veht gk el WRBEg 2gsd dF A4 e FRE A
FAM S F HEUAS T 3100 AT

2w m = Y= ENPN

= AAPM TG-53 (%) NCS (%) SSRPM (%)
A4y A9 1 1 1
AL ZFY ZA 15 2 2
H| ot & ZAPA 2 3 2
A 24w 2 3 2
G geely =AM 2 - 2
#7) zAA 2 3 2
A-F9zE A(SSD) A 1 2 -
EFAA 3 3 3
AP EF A} - 2 3

ABZAYE Azde ArAed g 2RSS Adstr] 98 oladL o] &
AA AES AR, FFoAA ¥ FEe BALE M E Z23E o] &34
0. 2 drdide FL2AME dedME AA A iEs Eade Je a8l

A3t 30 em x 30 em x 5 em, 30 em % 15 em x 5 em, 30 em x 15 em x 2 cm, 30 cm X
15cem x1em 30 cm x 15 em x 05 cem, 30 ecm x 15 em x 0.2 cm, 30 cm x 15 cm X
0.1 cm®l A7|2 AZste H} ofpegt 7)8etd 23s B8 2o g3s SHx
NN AgAGA 2 AL stur dQdv.(2E 2-3-1)

5, F5Breast £3) §9 HAE A3 AU F BRYY A5S AR n(a

H 2-3-2), 993 MFAE ol 83t 54 T F YEF TLD holding trays A%
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B A Fo A Farmer type A3 o]-L3F
AL ¢ HELS o] &3AT. I8 2-3-4M= A

> = = =
ERAZEY FE 95 HoAETh
- &
gl ~ :
Ol . &
8
e R
Acryl
30 ¢m X 30 omX 5 cm: 1EA
30.cm X15cm¥X 5 ¢m @ 5EA
30cm X3 cm¥X2cem: 10EA
30cm X 30-emX 1 cm + 10 EA
30 cm X'30 cmX 0.5¢cm.: 10 EA
30cm X 30cm X.0.2¢m 10-EA
30:cin X:30-cm ¥-0.1cm : 10EA
0:2:cm
Cork
0ign ——————  30emX30emXiem: MEA
1cm
Acryl
30cm X15cmX5cm: | EA
“3
: Acryl
pd 30.cm X:30 cm X 5.cm 2 1 EA
©
2-3-2. 9 2AE A% A
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T3

30 cm

-3

Acryl

30.cmX-30cm X0.2.cm: 1 EA

a9 2-3-3. €8 FAFA 9 holding tray

Acrylic Cork

Y 2-3-4 AT BEL o 8F MHAE 24 27 o
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o -
58 L 2 (%)
Ar &= o= RTP1 |RTP2|RTP3| RTP4 RTP5 RTP6 RTP7
EMV)

ALY A 1% |- 09|- 01] -02 | 0 [+ 04]+ 03|- 0.7|- 0.8|- 0.8|-12{+ 12|+ 1.0

AXNAEY AR 2% |- 01]- 04| -16 |+ 0.7|- 05|~ 03|- 1.0|- 1.1|- 23|- 1.7{+ 1.5|+ 19

3% =AM 3% 0 |+ 26 - - |+ 11|+ 07|+ 02|- 09|- 08|+ 14| - -

MLC ZAF | 2% |+ 06[+ 18] 0 | - |+ 08|+ 06|+ 16+ L1| - | - |+ 19|+ 04

Wedge (15°) 3% |- 04|+ 05| +04 |+ 09|- 15|~ 06|- 0.8|- 0.9|- 1.4|- 14| +1.1 [+ 3.0

Wedge (45°) 3% |- 11|- 25| -10 |+ 1.7|- 32(- 1.3|- 02| 0 |- 34|+ 23|+ 20|+ 03

AR AL 3% |- 22|- 05| -04 [+ 08|+ 06|+ 12|+ 05|- 03|+ 14|+ 04|+ 24|+ 21
% olg 3% 1+ 12|+ 22| +06 |+ 16|- 07|+ 03|- 1.1{- 05|- 22|- 21|+ 31|+ 2.8
SSD W3} 2% - - | -14 |+ 03|- 02|+ 05|- 03]- 02|- 1.0|- 1.0{+ 27|+ 1.0
=rd A 3% |- 25(- 21| +1.8 |+ 11|+ 15|+ 16|+ 11|+ 08| - - |- 30|- 28

:'0:

olElel U olg Felstelol grk (HFANE AT HEH 3
g s AY) F714 §2o] ohmz U4l YFAE FrAAE Asd
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(7 AE

A ARe AFEE FPAANY) AHA PARABRAGIA Y] gEde 2
ANE BERL, T HE4E B A9 Fueld A F2 AHgsta e ¥
AAABAGA G ) J=de e SRtk Fu AN Ay FEs)
el AREE 54 5 B WA AW B APl 4@ AuFRY HE
W9 el A dRE Adxsgot B Ao 0§ WAE Wold A= AR
o AA AHES ABsE PN Aol e BARE JAE 2xbs

- 184 -



~
o

A RE, = €]

J|

| o3 238 Fof

B

ol

~—
1o

oty ZHEZ e A

|

L

Aoz AnwEth ey BAAR e A

A8 MHEEE Szl A ATE +

e

- 185 -



gt WAL ZEAGA 25(R2AA S, 2HX )Y A=dY Bx =239 /g
(1) ¥ ZAA 5 & Manual MU Calculation Program 7i43
7hH A&

A5E AR 7718 o1& 1 oA A W AsAY 2 AIFY AAANA

Targetoll A#3S ALY Y8 7HE710A A A Fo]oF 3= Monitor Unit(MU)
e 7ras] Aale)

G

O As57] 43 - AZ7E7 FA W AuA 6 MV & 10 MV
@ =Z=233 9o : Visual BASIC
@ Monitor UnitE Al4tsl7] 9%k 34 ity oz o &3

)

D,..
MU prese

~ (D/MU),y < TPR(d) X OAR % OF,(r,) < OF,(r) X (SCD/SPD)? X TTF

TPR: Tissue phantom Ratio

OAR: off axis ratio (for asymmetrical field)

OFc(r): collimator output factor which is the change in MU due to scatter
from the collimator system. This factor is dependent on the FS

OFp(r): phantom output factor which is the change in MU due to scatter
from within the phantom. This factor depends on the size of the field
entering the patient

SCD: distance from source to calibration point (cm)

SPD: Distance from the source to isocenter

(D/MU)cal: calibration dose

TTF: Total transmission factor (block tray, wedge)
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B ghol A A TFsrhal 7Hg el TMRES AFE3FATE OARS o 7]9
Me nHIA Z3 12 7HAEste A8 3L, out factori collimator output
factor®} phantom output factorE SHAHCZ wEAE= ¥ F S OFcp)?
FEHE ¢ gom AMEE 22 aqg FASAY. T2 A AEd T2
2 o237 2o 712 o]Hi= TMR data & output factoryd

M = D presc

(D/M),y X TMR (d) X OF(r) X TTF

FH zAEd g3 18E Az dEF A, A7 e G gl E
F AXE B8 A Unx WA disle £5F AAAFE Fae TS
AbE-sh Ao

A .

T = gga,beb)— : Rectangular Field, % = % - Square Field

@ =74 deolH
« Output factor(OFsc(r))®] 74 @ EHES SAD setup, dmax 0] Z7A]
ZAHY A7|E &A 71 HAY 2ANNA A A7 7A BgE 26
A 10 cm x 10 cm¥ w2l gtol tig v & 3.
« TMR%# e 574 : outputgte] &Aool AL&H ZAMHO A7 diste A
« Wedge(15, 30, 45, 60°), Block tray°l ™3} output #< =4

® AHgu
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Monitor Unit2-

Az el
Field Name :
X529 © SAD &2 SSD

Field Size ¢} Blocko] =& W3
Tray factor

Adste Z2ad gl 9]
gl 712 BHR X AW D WS

%% : X-ray, Energy (6, 10 MV)
dlo] M5 o]F (AP, PA, RT, LT,.)

: block, MLC, open fieldE<
Depth : prescription® 3} targetd] oA el Z o],

=

-

R IERS

AFE S o] factorgk

—

- Wedge : 15, 30, 45, 60=2] wedgeE AF£3L9S W< output factor #-&
— Prescription Dose & % : cGy©$ & fractional dosed 4743}

HAEQ dose X AA prescriptiong & AVE AA

A7 29 9y

HE Y48 data® AR Foll A 29AE =y ANES Adsd AE7)
&7 A A FolokstE MURS Alxtsl] £k 23 shddl= MUgEYL
otet T 22 ¥ 7HA ARET Zo]l FAHA 22 A

Depth Dose(%), Tissue Maximum Ratio value, Maximum Dose(cGy), Skin

Dose(cGy)

(ch 49 A AEAL Aaee] v

2 oA AR MU A Zzade G842 HeEsts] dskel 49

o2 o] AlgHojx 1
1H L PhilipsAt®] Pinnacle A &
Sk o &

0] =
M

A8 A G A

o]
PR

HoFa

=

A& 719 irregular field

=

A

AEste] Bt} ol
oduleg A}&3te] AL

4 Ie1 =1 A
m
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ZAMHe A7 X EWH duyA Fo =21&
NdEl 2 A3 Pinnacle X541 87149 g

A= | g | Feld Sizelem) | o Depth Prescrinti MU A}o]
wMv) | ) . (emd) (em) wedge escription i | MU—cal (%)
6 SSD 7 12 0 5 none 250 302 304 0.7
6 SAD 12 23 150 8 none 125 151 150 0.7
6 SAD 8 45 12 55 none 150 182 183 0.5
10 SAD 10 20 0 10 none 200 230 231 04
10 SAD 15 30 150 12 none 200 242 240 0.8
10 SSD 10 30 60 5 none 200 228 227 04

zo WY Aol e 2ddd F&8HA 294 ¢ d&s AR ALH
(2) HDR &< AZFALN =239 sid

-~

- Bd A U AN 1l
o ol gste] 24y

¢ Micro Visual Program& ©]
A AR

D(rye):A SK.Q(r) q)an * 60

2
r
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W % o
r Aoz iy %—Xéﬁ 74412 A8 (cm)
6 ALY A% y )& Veex 54 39 4=
D(r9) : =4 %‘3011*194 T
A Dose rate constant
Sk. air-kerma strength
/7 geometry factor. point source approximation
a(r) radial dose function.
Dan average anisotropy factor ( x=4r¢9 H=1.0)

* Geometry factor

Al gl A A Qo] point source ¥ cylindrical source & ¢ =

He=A] ERlsta o]o -3+ geometry factor® ARE

=

: 2
point source ;1/r

line source: B/(LrsinB),
line source® N&FH=

() Zzade] A4e

© 49 @

¢h HDRS] =4S AH

@ Source initial activity, calibration date 9
@ AFE3E catheter 9 & ZAA

® ¢ 9

Detecting point input

point®] dose®} X, Y, Z FE
Number of dwelling position of eachcatheter.

Catheter®] source pointd 714

@ A% Aztel

Ao Aol

ol &
=]

Source Position & dwelling time input form
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b Catheter® A=

@ Source pointd]| A ¢ ¥ A&
@& dEHx RTP A%

[c]

2k

@ RTP doses} =202 Ay o7 dosedte] o &

() At Z3he] vl

RTPS} 471324 & ol &
pointoll A 9] HlTWE 2%

- 191 -



=

B

s |

i
=

-2

Al 3 A FAAAZAA7 7] AFAA/A =]

a3
ul %I—HJ

T g

7 Fe) RAAA R

ﬂwﬂo

wK

il

b

H

)
i

L0

(1) 58 AG7rE7] AFAA/

ol 2

[€)

T

#

o] NACP

1 =RKe]
59

, =, Avd, w4, Al

NE 5

al

3|

=z
1.

AAH S 471 ]

zl

Tz,

°

2 Ay

_‘|

A
ax

4]

o, B
A %

1

Tl AAPM# ASTRO, ¥¥9] JARP, %=r¢9] HPA,

71TE 0l

H
(2) HAL

~
110

Q
T

o @A X

2]

=9 560 A} o

il

o
blo

N~
0N
M
;oO

i
T

—_
fi%e)

—

+
el
TH

A A/

AA g #4d 717 A%

(1) WAL

AFAA

1571719

or

A A A

24,

Stol A3,

5

=192 -

1A% AEBYR ol

#d 7]7] 4= o] 2.



o} 2y AAY W= ws @ FHEH Z2 RS
w4, dE(4 2-3-1)
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a7 2-3-1 A R He|Hue] s 24, HE #A

(1) FUe A A}, E4: Yo 88w g 28 2 Fdd B3R o
8 Z2as 74 439 BuME £, 245 o mE fdAdE Wy
3] ZU A A = FANLET golHuo)AE FEIE AL £

(th) ol2uSAAH dF5us34e Felst

(Fh) & &5 Fol7] 91 B7MAE AA

(vb ¢ Hlol& w53 A A]

(vh) n&37 FH FE, g, B, AE, AR, H7 T2 74
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LAZI-L 2§ 2 F4 Z2a899 w4 2. 29 2§ 2 Fd T3 24 B4 2-1 9] T2 a9 A52A ¥
2 a4 2-2 &4 U 48 2A
1-2 2% 9 Fd Z209 58
2 #4
1-3 #% 2 §d =299
FAAE 9 F37 gk
D FE 2oy g 31 9% -4 99 -o]3
3-2 A A
3-2-1 =219 A3 - X2 7o) EHF
- EZ2a99 FF
3-2-2 AEFQFAE -AFeE 47
~X2 03 &3 A5 A
3-2-3 Z9 B - A&7 B
- QA7 B A #E
- Z239 FEAe 9%
- 7E
3-2-4 A4 - AP, LS AAFD):
AsgA, A58
-A A
-AlA
3-3 =19 A
3-3-1 v RAEUY vaiEy)
3-3-2 Zradnde B4y 531 -7 BHEF)  o|BuS, AFuAK
(59, &%, 49, 45 71EA)
~WE7|HEF) o8 BE, ¢ TS

3-3-3

El
Ho

28
R
8
_ﬁ:_l(
ol
e
L
o

334 28 2 Fd &9 Uy
3-4 T2 {/r}
3-4-1 BRI =A A -3t 43 &9

g%
-7

3-4-2 A 47t

‘=

a9 2-3-2 wS 9 Fd Zg2oad oA 23}

A
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2t oS B FH 22 $1(Web) dolelHlo]~ 7|24 7|t
(1) 9 deolgHo]x 75 =g
Uh ug 2 FEzza9: gg g3 A3 B
(W ws @ FHEz W AA: Az A AA A 85 Hoh JE 5
(th o5 2 FHAZ2OR J&: &5 A3 9y, 3899, H7H 23 F
() ns 2 FEZzal FAA 72
(mh) w5 @ FHz2od ZAy By #d HAH F
2) AFAA T dAAEE FAA BA, AAA 54, 344, AAA nA € AHS
FA(AAPM TG 21, TG 25), A=A A Al2=", AFAL AAH(Se, Sp, Sc,p,
PDD, TMR, TAR, TPR, etc.), AZFAM daudlEs (PAAAZAGEZA) 522
ol AAdeta, SHAEE PAMY B4, YA EAEAY u, ZHAR oZ
YAlolH Alzgl MFALL, AFAALG Ad A ALY, THXE A HARA
Zdejato] To2 Yol e
) A=fYs 958 HAYrtEY) A=RHY, 24XNE A=, YARAASAEY Ay
ALY T2 Yo FAY
E@e 2o v, 24 8 gk
o M
AV ERY g%
Review of

<]

ﬂ’
5 47
v] 1 3} 4 o} (Ref.

2.4+ 2%
Zh a9 WAME A B V7] A=A A/A
() 988 A&7 AFAA/AER =23 ¥
o 73 w
FH9NENE g7 ARdY AR
Quality Assurance in Radiotherapy, Group of Medical Advisors, AECB,
AF7]
ted HolEE #

:{I_J_
[

oo
ot |
B[l
K

E]

K

1991, draft).
() 471 71Bo =

a8a Ak
(2) HAMAXEA A AR AHFAA/A =D TE21YH B
(7 9583 9 50-10070] Q= dolN Bt
ol

ATAAY A=dE AEHE =5 review
A, AESEI, S 529 7] B9 A Be 3]

H

B
= A%

fax
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(h)

(h

(=)

(v

(1)

Abete] IFAALSY Ax=dElo] Qs ougES MAS
TWoll A ARESt Qe =

AL E2AGFH BD)E H=

AL FAZ A7 H 2 LA A 28 (IMRT) 3
A2 7 Z3EY, U 5670 X ERAd Tl A & 887
AHEE I Ao

WAL R EA GG 9] AEde] 92 1996139 Netherlands Commission on
Radiation Dosimetry, NCSollA Al&AE0A =S F7] 984 3249 A=
AGZA 9 A=Hele F2std AHE #3 task groupe] AHEHAT. WAL

o= e A< e S
FAEFA2D), 3
g2AYAZA N EF NEE

A4 FALHFEE(SRS) AF

|2 A 8 ZA 7}

1o
o
>
=
r)«
f

AAEAGAFA ] AED FRet ANUAH 2A, LR, BAYRIY
ARAT Argon ABAE, BA §h9 4o, 2AEAA, AFLIA

R

, 87 A, ZUE SAR, A W A7 A, AL, &
AR =#HE] o= o] AL

=9 259 tFEe] WAAARAYZA Y A=AYE TANHAT. olF
At (Van dyk et al. 1993)¢] FAld AMAM= A5 B3, &4,
&9 Tl dal AAs] tF o] BAAASAZ GRS AEde]d o
3 Fo EAE itk AT o9d] dF B 29 ~(SSRPM 1997) 5 A %
A7 Basfled BAPAARAGZAAN  Add A SHATS
Arel el A Aol S FH

WAL X 2 A 820 Ao #3 Fu ETZAHA HZTE AAPM Task
Group 53914 &4 35U o] HiL =
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AR SHPAAALE ol BsolHY HABRSAA AgFe] U

AL & EG T)FEO] 8T,

Remote Afterloading : Remote Afterloading system< 7]£¢] A X Z(LDR)

ok olvgt 3 MFHHDR) N8R 7Hsd FXEZH vlE #xbe] o E] Ao H

E AU Z2 24 Y A4Y T 4FFA o) A9EE AZFEANHUYE K
Aoltt. o] FA ] AL Ay Ad, HdUY X Ao] E X E A3

PARGY FAA U FAE : TARAAARRE activity7h WS 2
AFEALLE Y] BB wy 2 AFel 2 Ft aTFEY @

N

b

)

of

>

=

2

o

iy

L

of

~

=

2

flo

o

way D As ArE FAY SARA AGFAAY] A HAddan g
WA, olE FA FuEE AYH, @AUA, A5AF scan FH], survey
meters o] UTh olE AH|E FUIEEVIHQ AIXFFHASAFTLZREHY &
B0 A2 F AEE FrHoz wmAFo] o]FojA ok gk FH|, dE F
ANME AEGA, A7 £ 7Dl @, code of practice, BE 5
= AA, o] &3t d&.

= MWL AME AE AL XN EUAAY AEA w2d 00d 129 4
A 3370 HMdollA ZHAEE ANPstn Jdo FREZE AHAFLDRAE
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(mh) w& 2 FHAZ=2IW 23 Ry #A JH F

(2) 5 % ¥ 2239

(1) American college of medical physics standard "scope of practice of medical
physics”

(1}) ACMP refresher course

(%}) Introduction to CAMPEP and the review process for educational, graduate,
and residency programs

(8}) Guidelines for accreditation of graduate educational programs in medical
physics

(v}) Application for MPCEC CAMPEP

(¥} Guidelines for accreditation of medical physics residency education programs

(A}) Essentials and guidelines for hospital based medical physics residency
training programs

(¢}) The importance of accreditation, current activities, and accredited programs

Q) 2Ss F FHZZ Y Y&

(7}) AAPM's TG51 protocol for clinical reference dosimetry of high—energy
photon and electron beams

(1}) Absorbed dose determination in external beam radiotherapy

(t}) AAPM Report No. 13: physical aspects of quality assurance in radiotherapy

(4 BRAFR: AFAA S Aede 7%, MAFdels 53, AFANTG 2A, AFS
4 ZEEF, A=Y, AT, A EY AR, 2HBAAE, F
B, AL o, ARG E RS, WAAEA, BAASAT], dEEE, 9
FRAMAA R, 98890 EEY), A F %A, g 5), SFARRIAZIA S,
AZPAERARAA R, AR R, A958R AAEAL AAAAE 7), &
T AFASHAYE, 45, SFRATFA, toles, FRAAFEE T) 5.
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