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Abstract — The purpose of this research is to develop stereotactic localization and radia-
tion measurement system for the efficient and precise radiosurgery.

The algorithm to obtain a 3-D stereotactic coordinates of the target has been developed
using a Fisher CT or angio localization. The procedure of stereotactic localization was progra-
mmed with PC computer, and consists of three steps: (1) transferring patient images into
PC; (2) marking the position of target and reference points of the localizer from the patient
image; (3) computing the stereotactic 3-D coordinates of target associated with position infor-
mation of localizer. Coordinate transformation was quickly done on a real time base. The dif-
ference of coordinates computed from between Angio and CT localization method was within
2 mm, which could be generally accepted for the reliability of the localization system develo-
ped.

We measured dose distribution in small fields of NEC 6 MVX linear accelerator using va-
rious detector; ion chamber, film, diode. Specific quantities measured include output factor,
percent depth dose (PDD), tissue maximum ratio (TMR), off-axis ratio (OAR). There was
small variation of measured data according to the different kinds of detectors used. The ove-
rall trends of measured beam data were similar enough to rely on our measurement. The
measurement was performed with the use of hand-made spherical water phantom and film
for standard arc set-up. We obtained the dose distribution as we expected.

In conclusion, PC-based 3-D stereotactic localization system was developed to determine the
stereotactic coordinate of the target. A convenient technique for the small field measurement
was demonstrated. Those methods will be much helpful for the stereotactic radiosurgery.
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et - 2 A7 YA FEA 2530z ojgHe A ANF dvolg € WAL &3
doletg B&do2 Ao T NP A e 33 ¢ AYY 27 ¥ #EIYE
At sEHoIZ E&HY F€o B F UEE Fed 5o 3

AAANLH AEE A3t Fisher Ty do] AHg I oH, HEA &9 3 CT IR Py
o3t WHle HAE 3 ALFHer FHI A& & e ¢RAFS NLIAS FANEE F
AL AFEH A8 44 98 F J=E oY, #2 94 AFEHA JYs=
#3, 9899 Aoz RH Ha 2 9X2F BEI)F (localizen o) W@ FRE FE3e 33,
Y88 49 9 FRZIH Wi 3 44F FAAEE YEse Y To2 A HE
HE AgLE A 7o, CT 2 EdEAE AT WY dsie] Lol Ha9 3
AY ARE M2 M A LAE FAFeR JdFHE 2 mm oW

NEC 6 MVX A3 714718 AH83td &AM A% AU A4d $371=2€ 9%
(ion chamber), 8§, ol = Fold, 2HE e 29 AF, YoldFE (PDD), ARz A Fn)
(TMR), £4 %4l (0AR) Solth 23719 F7 wel, FFA7 234 ooy, Aoz
e AYE Hol FLE M FFXY JIEE 9 F AN AFE 7Y EWEH YES
ol g3t BE AL AN EA AP AF £ 44 Jeertg 498 3ty FAsgen,
A5¥ AF g& 4L £ A}k

£ d7E T3 AASAFEHA & Fao] FNAFE FF3) 2d¢ F de T2 A
EHL, 2FAES TEEn BEHA A F de WEE A2FeEA A sl BE

E8o] @ Aoz AlEHT.

TG Y Y, YA g, 22AH £, 47140

M B

Ho| FAE Te JFHOE Fa3 H9o A
T A9 $F T FEol EiEIAY
Agol ma2e A¢ 94348 ££& 34 dal AR
Feo] olgHI Utk ¥ ANH P &2 5
dRor £A7F U9 A% 4em m|ghe) 2L ¥
oz o zRE JFHOE YA i WA}
dE ZASIY A3 RAe Feo1-41 H49
2 A el A 294 E Yol At A 1
AN E H39E A e AYS 9 X
Ax R A EX dojelE: A= HAHo2A,
A28 (stereotactic localization) 2 WAL FH =
A N<RE B8k FojAtk A 2 dAE A @A
2 79 484 3493 849 FE, FY9 3
43 dlojel 2 ALY 3 HOlELE o] &3l HA
9 2 A 2 JAHE WA BXE A
g3t dAlolth £ A7 532 A WA dA
g 724 @x1e BHEAAE Jehie 394
dlolebe} LFAPAC 3t WALE ZA HoletE A
ARoZ T8 & & 334493 AQAN2H 2 2%
At X A &F A" Ee ok AFARE F
TAHA Wyl st #xte] F9H HolelE AR
on, WALY EX¥ dojet Z3 2AR&sA 4ol

oo} Frk £ dATdAe HAYF A &
AL a3 &9 AN dojel € A B
dolelg & + e 334U AL (stereota-
ctic localization) B PAMAF &4 A2dg NEst
1z g

AYYA 2L AMg-& A 8l stereotactic frame
Z7¢9 JAd 94 Az (CT, MRI 2 HA¥# &9
N2 B) FR met AdFoE g wigo] s
2Ho) K571 E IF EFS WA B
Aoz ol&HI e 7IVE AR AgE F
A= 583 A9 Alzde g gl Stereotac-
tic frame $-331 9% 234938 J4A CT, 2
HEF YA vebd 9133 A (localizer)
o Hael AiA fAE ol&3td W X, 2
7] 2 22t} A4 g 3349 o frame FE=
Hagt) olad FAHA A2"e AFIH e
Aol &% 9ot Ygo] FrsHo A gonz
AP Fgov A FAE AT MHE daZ
g A HFoz AR At e Sl glon
AAHQ] A7E BT FEE JIdE] o€ @
A ol A2HE A AMEEte] Aoz H
379 By 2 AZEYY =¢& AU} A&FH
A A7 ALEE B3 Ax=He QNS FFEE
Ro] "asich
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FAMH AL
Aol HlE VleHoz ojyige] wma P =
ol ol¥ch N ¥& 2L Y3t 98 ¥y
3718 (9%, golex, 98, TLD ) o %

of A dolgg Fei, &
Astelol Bk oy Fee =
AL FPsel: AxE @

of AAek v PRoz VE RFS HT 2
Abd e =7)9) w2t £9 A<, PDD, TMR, OAR 3
2 A7 $¥8 2480 ® dTdME 4z
AP AF REE Sols AT & e A
R4 veles, 488 AFES Adad, 249
AAES WP F& AY Az"dAA 47 olsd

& UEE dolelo] 2} st Ro] HE Tl

HH
=

e

p
X

SRIAE HAAAE

HANH YA 44 g AYL ASEY g
8% WA F HAFAe A4 P B 33493
AR clolEE T ojF WAM F& AY AA
Holl H-3] sk N2 AL} o8 9
o], (1) 8249 F3o] 92 24 Bz 717 (ste-
reotactic frame 3} localizer) & AX3 % @R
#9< (angiography) @ CTE o]&3te &g 3}
1, (2) 9% "L 98 2MUE Faid AR
Blo] 488 & de Z=ade Agsia, 3) 2
FHO 9g9d dAozREH ARy 9x =23
Bz 717 g Add A ARE FE3, (9
FARUS ZAsaE 3 AL AAARZ At
T2 Edd. HER 29LL o83 9X
273 95t AXNSF7 2 HHe sl AR
2 39 XAs #9stn 4 X A AR e 259 R
HEZHE Wi 33YA AHE e Tz Y
< ML CTE o143 A A4S 3o lo-
calizer 2 WAE X8l CT & (axial) BEAd
Al 2319 HE2RE localizere] A =7
35 o]8-3ld WA 3393 HFEE ANEE
2I3YE AgstAc

M R

27

(b)

3% 1. Fisher stereotactic ring o ®Z¥ angio
localizer A% (a) @ CT localizer A|=% (b).

D HEH #FGE ol 4T A= Y

ZARY 24978 (AVM) Y 333 X =2
718 &7) 93t e 22 X As i
£& F3le Yol MEHEATH AVMY #E 2R
L 95l St FRAR A& HEI|TFE F
23 T 4% 2 A9 FHgdA] FF 985 ¥
iRerd Bxr|T79 AVMe AuiE 4X¢) o
71818t4 BAE ol &3t WA FEF JXE T
g 4 Utk E AFME 91 &4 Bx VT
A AR Fopold dwtdoz @o] oldHE
Fisher A|2#& 7]& Atth Fisher localizer Aj2:
B AFL 479 AZmoz FAH Jow
z+ AAzrgel 4 Y FAHe 71FE Aol B
1a).

A% 3497 WAAAE D7) ARAE AF,
A9 5 waola 299 § Wil olgud 2 ¥
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%] 2. Fisher angio localizerg ©]-§3ta] PA, RL
Wgor AL YE PEF 2l g3 HFH
488 g 2Ug ol t2EHo] Hi Qirh

Eoe F AZde 8 79 FAFT Hart @A
Tgsjojol et BY BT AF, 9 & A
d ok glod 99 oA EFE F BES
2RE Wi HE Ao NA5IEE Ak ¥
2 = Fisher Angio localizerE o]&3te] PA, RL W
Foz BRAY) FARE BE Aol HRAHA 4F
H goltk HWAY $XE YrhlE  stereotactic
frame X2 (xy2)e ¥ 1 ¢ 4 e F4lo
xy 28 970 =AY, FA z F2 93] "t
9ol WA 9IXE AP, RL Wkez AR B9
B A% X Aol HAXE FAste Mol A, F,
&, $ AA¥s wuA goh 28 3a dAE ofF
v & Aty WAHE I X AF vhie
e Q=, A4 AAY AL 1, 2, 3 4 =
A& glow g R FAHNL Aoz vE
Ui gtk 2 3b AME Q¥ 1, 2, 3,471 2

BoFth QEE A ARE @ wel FYPA F
a2 39, o] Zo| AEF oM pHol sHIA}
pZel & Wl "ole 1 2 /I F FL 1/2 o
gk QAL AUE 349 o2 IE Ao IS
g PP HWHo) wet 3 (G2 BolA
g9 aZ9] 19 MG Ro) pFl 1 o 33
7+ 2 p=1/2 o] olUH g, = etk

A% e =wigke] dgog RE Wi HXAE
T3t Wy BRW localizer & o) &3t ojwl 2
RHQPHSE] AA oj= I WP FEFES Yo
dg3e MAA QAE AA A3 localizer’d <]

$20% H15% 19955

1 2
C
0 B Q F o
v,
4 7 3
w

(a)

()]

2y 3. (2) 999 AZEEs 4982 3 LAY
Q & T¥ske W 279 AE BARS 1
2, 3 4 2 Ushi®, Ad 2 FY4E o=
etk Al @del B F& a2 BASH
gue A4 Zolk 1 2 EAEL W £ Q A9
Qo) wae ehiH, d £ WQ o AUE et
Aok,

(b) He-BET o= & WY sl el
299 42T AW 1, 2,3, 4 2 QAY ¥
3% QF vehje WEE S o L & dode
JERE, s, i 1 | dyg doye MEH 2718 e
We 2ze ¥ geigz ok pE 29 3@
o Zo) SFs, , & a=1/2 o AFV W =
AZBs g W oo sgse W W'
A%, d, '8 Hlise] Wee FsA Aok

Quoz WsL, ALY dA Z7E VIELR
g Ha 91X HEE ¢ A AARE M vE
W) e UeA) Wl tle 2 EeR
A g5 Azrde 2 38 ddde 2ie o
Aake Ao A F3 ARE B2 HE2 F
o} the-& Fisher localizer® ol &3t FHH =



PSS AT 319

EE T AH L yehd

@ WA AF, A F o= 3 WPH Be
HBEOZRE Ha9 B AF QAo &, 5 Az
BAANA 1= (Q AR st= 718 Axa. 1,
2,3, 4 Ho2RY dZH S I L 9 94 yus
Vector #AE ol&3ld #38 4 b 2zg
(scalar) 2t 1 3 r& 7% 5 S Zy= 7, s
% ig 72 I L AEE T

S=>4+0 - 1=3+@-3r QO
Lo>2+@-2)1=3+@-3)r (2

® zZe
T

C’ - 1'+(3'_1) d13

Wil g3t C, 0, F, B 9 #us

2+UW-2) 4y @)
© 0, Q, P2%H pg 7o

Q=>0+F-0)8 @
@ vE Tk
y=Q0-8,) B, (5)
© ot B} AN olgse] aF FHTH5].
a=vp [1+ (y—1) B] (6)

® F%del dF o FS LA localizer A2+ e
A A71E ol8ste FH = Wy Wa HES
& F Atk £Y4 QANE @ - ® HPE »
5] 3 %9 ¥4 A¥E 7Y 5 Yok wF
2 AR "ol AEFS X)) wet A 39 Zof
A A @2 ¢ F Ak gEA o= g A3y
A vehd Q F9 33949 HES ¢ 4 YA B
o

® @ 9 49 BB AFHS Ao
Q¥E9(A, P, R, L) #¥ES 31 AP A3 RL
A8 F HAE BaY 349 Au=2 7575‘?‘5}1:}.

i 93 AR ddex T AE9 wWe
dloF 3l d ol AEF AVMEY =vE %}om
228 24} 2718 AYshe d AgEn. e
2L MHY-MAZL Ar 2 HY-—
ME olgael ALE + Aoy, B A 9
3 A fAHY) AET, AA 23 AT o
@71 WEd ok e H&‘%’ 3

@ FF AdolAM

A9 Ax" 8 A

F 24 AxY A 29

of doe) A W (249 3b) o sty 942 24
TS o183 A FAS AHRdd W AR @
< 2733

® A,Fz3¢ 49 @& 48 7Pgst wQ'o A
g d, WQY AZE d 2 e Wl& M &
=3 o] ¥4

L=

v}

M=4d/d (D

© B 2L PPos AFHS A4 WE Ay,
Py Lyp Ry & 73T

@ RA,F35 Bl AN WSS Ag, Py, Ly, Re
2 Yenjis, (A-P)% (R-L) A4 BS9 9%
£ e 2ol dehdth d7A & o & gto] 7
At

R = Ag + 8 (Pg — Ap) (8)
R=Rg+e(ly— Ry (9)

® #FFAHQA AP, RLEEY W& My, My 2 o
+ 4% ol&3std AJdErt

1/Myp = 1M, + 8 I/Mp — 1/M,) (10)
1/Mg = Mg + & (/M — 1/Mg) (1n

2) CTE ol AYN28 AL

stereotactic frame, CT localizer ® ¥Wio At}
AL AAE 4 4¥std, 44 AXE frame
HEE HIY F e 7L ¢uIES NLsAch
Fisher frame & AM&3le] 293 CT 94, A& 7
#-5-9] localizer, M4 HX] FAZHE 929 o
F AN framed] X, Y, Z HEE T =

0]-8-3lo] axial Wbk
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23PE& MEIAC Stereotactic frame] ring )
o 12 7§9 localization barg 4 /4= 4oz 87
€ Aoz dAHe gtk (29 1b). CTE A
3] o] vehs 12 719 localization barg
Ad BAZYEH Wi 3393 FRE AN
(28 9. $¥394 ¢ £34 thle 8L x, y29)
(00) 2 23, frame ring® 2 2E CT w9
AANE Jehlle Z e AMdT 434709 Azls
X ARP A F£FH0) whdu) FH7r
A7} 0 o] 5 old z Fho} 0 o] "t CT F4<]
Wl && olu] 34 localizer bar o] AE7} 26 cm
2 A ez g Yed A wasty
A Mg 23 F Uk

LDFANH XMe| MEk BE &£X

AN $4& AFAEY NS AFE 2AME)
o B8] 29 (target volume) e Z3& AEa
L2 AEA7e NEyeld. F& 2AH 2AlH
£ X-Ae AFe 2 zAlde Ag"E 24 sl
2 WvozE FI7) 44 guh e AN
& g YA B HEIE & 2APHAA Y At
vl 335 EYASI A F dASE A
A3t AN A7)0 i BHAASE FHo)
AEY & AL 98l 2241 244 HaEg
o2 FHe 247 (23 AEE, dolexs, ¥E,
TLD 5) & ol&3te WALY doletd T3z, ¢
A v JEoE %E YL AT A A
A7ld) ¥E EYAF9 QolAFE, TMR, OAR &
24384t

1) A3 (ion chamber) &3

capintec AT} %4 =¥ <ol Multidata A}
BAES AMSdte HARHFY Aol Z3uz
X8 &43l9 OAR(off-axis-ratio) 2 73ttt &
HE WX A 2 we) 72718 WA 20 cm
HoIAA ol FAA @ AFo XML ZA}slo =
A& T3 PDD (percent depth dose)& T3t%
. & HEW A34 80cm Ad AE/NE 13
N7 B¢ FFAY A EHE (VictoreenAl
White Water) & 5:7}8lo] Zoj& EWA 20 cm
HoHA Z7HNA @9 AFe X-He 2Alsle &
AXE 73 TMR (tissue maximum ratio) & T3
Atk BWES o838t A9&2%5)A8 (SCD) 80
cm, HAAFF Holely 10 X 10, 20 X 20, 30 X

tio

30 mm? =719 X ZvolEldl WE monitor
29e 6 MV X A9 28 A$E 23389y, =
8¥ @& vk capintec electrometer £ 9} Rt}

2) B8 &3
EE&H 1A ERES o839 NEC 6 MVX &
4 A& distd 4F 3¢ Ak 94 1y

EWEALolo Kodak XV-2 B 719 €3 Hol&
2] (gantry) & 90
= AANA 2ANZNY HolE (turn-table)d] $
e AE FHHEY HolA Hol dAF=E =M
o A9-E" A7 (SSD)+ 6 MVXdA Ay A
ZFA Zo] HY 15 cm & 133l 785 cm 2 o
&t A F4 AFol 100 radyt IEZ MR 7}
£I)12%EH 2AEeH @ Wol 1, 2, 3 cm9 3
AR 2zAM diE o] o)Ak RAMY WEL
=7 (optical densitometor)2 BE%¥E (optical
density)7} &3HYon, YEFEE §4 dAFgos
7] st 23 Qe AP YEETee) B
AE Ak 10, 30, 50, 70, 90, 110 radel thar ¥
E55EE 2489 a2 5 9 2L YEEY THE
AU

ES
2
@
D
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3% 5. UE 9F (batch)& ol &8t A& optical
density ¢} &7} calibration =4

UA 24§ A F9HE W BEEEE &
A3 ol WESY FUE ol&sY F& NP
B AR ¥ 2 ol FolAM Hd ¥ goe= U
o] PDD € T8tk &4¢€ PDD goZiE e
3 Ze @i4E )43t TMR & a1zl
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PDD(SSD, w,, d)} [ BSF(w)
100 BSF(w,)
By

TMR(w, ) =|
(12)

ANMN w, d, d, & 22}, 2AEY =), Pel,
HudFHolr. BSFv T & A4 (back scat-
ter factor)oith. BSFES ZAbWo] =A| Watx &
B A% 2AWEO we 2A WER Q) g
BSFe] vlE SAMAR 1 olg & § g Aol

PDD(SSD, w,, d))
100

SSD+d

S0+,

TMR(w, d)=|
(13)

OARZE R0 15 em X 233& w2} B8
RS 2333 BESATVE o83 FF A

(b

6. WA A HAe s BT B
273 BAE () 2 oladz BEold 73
E
j=]

Fo2 FAT F FY AF B2 Yo OAR
e TIA

3) tholex =4

tolec e A EWEL o83t AMA 10 X
10, 20 X 20, 30 X 30 mmo} )&t OARF TMRE
33359k Holezye vlE9 Victoreen (29
30-495-8000) At A A 2telgom OAR &3 A&
tole =zt Afzel $3Yd F J=F 1 em F79
IA ERES 7HEEt & W50 dolEst §
o & U=E FHon F F9o 2AL A& ¥
A olF AZNE Y F U=F Yk 24 2
= o) Fcapintec A9l electrometer® Hl2 93
A F IEE

4) 79 E4E A

HAHA WA e 71719 74 HEx
AF € A Hstd v2lg 24g 73 4
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Eol AFRFR AFAL Agode 3 FAE o
£ Zo2A YR Bo] ARE IAHALH F
F FARde RS EFE & de g
B # U=F FAY wFdeozm AFHJG
(219 62). 88 X 2ol QA FA7} o
A ot YEE BFSE U ojEigo] Bl olad s
Vgt 2 e vy AEd 7Y EWES Al
3ot (219 6b).

5) FHEMNE] I AFEFE 274

A" 73 BAE 7 ES o83 EFE W
A AEA SR AF B/ AA YEXE
48€ B8 AT A w7Y EHE
Alolel BES AN BEY WFo) axial, sagit-
tal, coronal W&o] HxE AT F B4 HAYF
WAL FgolA Agshs 6 19 3 A4 ota (arc)
£ o)g3le] 2AIY H A% BXE gdigch 1
72 73 EUEY YEE 43 o= RAE
APt AE BAgFz 9o

2 =

XN HoAH

IBM PC-486, 234 = VGA 239 ==, X-A
25 &, MS vl92E ojg3ld 93 BEE
AFEo dgstz ZUE o txEdolsy 3
£9XE Tae APE AFH Z2a93 FA
AR dole AA Agdol A BAE (Bor-
land) C*F Q018 AP om, JA) AEL o
3t du e AL AT F @A g3t

38 8. A9 ¥WA AVMY & A8 9%
angio, CT ¢ B9# HhH,

#1208 #1155 1995F

Atk 1Y 8 & AVM @A HE# &899 PA RL
"Eg 27AVE 3ol ARE 4T A AVMY
AAE 247 A5 2 B§ T 8 A AT
wBAHE PPt #FF CT localizerg ©]§3te]

03 9. angio B CT9 BHF wid o) Axd
Wao 33d ¥ 2 wl&d JehT e AFH
Zg278,

a8 10. #AFH 2UH FoA ule-2g o] 43ty
a#d FARE R WA HY BE



PAAFEE AR 3 3 ALY @ WAAT 23 A2 A 33

Bael AAE 2Asr) st oAl £3
THAE YehlE 4 AY 71E 2 JFdke 3F
< BRI St 19 9 & 39 8 o4 ¥
HlolElE Agdte HdH #94 9 CTo F93A %
el g8 Wao] 3xdd Hue wles T %S
Hol F3 Aok FEEl 9T B2 AR g
e 2 mmolWEA F AJ&gREe] e xjolz

1.2

08 |- -

0.6

oo w

04

! L s A
0 2 4 6 8 10 12

=}
"

Collimator size(cm)

—— jon chambel

3% 11. NEC 6 MVX Ao diale] Aedgoz =
At &9 A

120

oo

0 5 10 15 20 25 30
Depth(cm)

™ Collimator 1 X 1

—+—  Collimator 2 X 2

-¥— Collimator 3 X 3

28 12. NEC 6 MVX Ao] djsle] Bgoz &34
@ HAE Mg (PDD).

Lo}

E o 34 AdAHE xjolth M £ HA
o T4 HES ANE AL AF 2R & o
EE nh$-2F o83t AFH 4T F o,
#x AF (head contour)® v}$-2E o]f3te
g 5 A=E d9d (29 10).

12
1
0.8
T
M 06
R
04
02 r
0 | | ! 1 1
0 5 10 15 20 25 30
Depth\um)
—— Collimator 1 X 1
—+— Collimator 2 X 2
—%¥— Collimator 3 X 3
32} 13. NEC 6 MVX A4 tss £38 PDD=
Re #xd TMR
12
T
M
R
02
0 ] 1 ) 1 1
0 5 10 15 20 25 30
Depth(cm)
—3¥— Film 3 X 3

X lon chamber 3 X 3

2l 14. NEC 6 MVX Al dis] A=igs 52
2 ZA% TMR vl
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ATANH XMo| ME 22X &Y

3o Ax1¥ NELAC6 (NEC, 4&) H¥ s}&
71 A 2AsE 6MV XAd disly &8 A,
PDD, TMR, OAR & g, HE voje=g
ARt &4 dlolelE At

ENED AL AHESI AU-&A717T A
(SCD) & 80 cmoll %33, ARAFH HoldlA 10
X 10, 20 X 20, 30 X 30 mm? =719 A 2
olBlo] i monitor GNF 6§ MV X Ho) g
28 AFE 2339ey 2 Fdxs 29 11 3}
2tk 39 12 + 1A E9E % 988 o83y
ZAMA 10 X 10, 20 X 20, 30 X 30 mm® o] Tid
AF3 ) 20 cm 74A 3% PDD glojth 13
13 & Ygoz 24% PDD ozRg it 4L
o] g3l 94L& TMR #& HAFm glon, 1Y 14
E o3 30 X 30 mm®? ZAPH] i) Ay B
HEL o433l AT TMR ZAE ulag Aol
o ¥ &3 Zirt 371 484 o) i Aol
Rey AN FFE AR Y € 5 s
3 15 & 34 EWE ¥ 5SS AME AW
10 X 10, 20 X 20, 30 X 30 mm® o whs} MZQo
15 cm (dmax)9l4 OAR & &A% ZAsloln], 1¢
16 & A 20 X 20, 30 X 30 mm’ o} ths) WE
I tolexsg 23 O0AR FAAE vz Aolth

12

0.8

0.6

O

0.4

0.2

0 Iz o .
—40 —20 0 20, 40
Off-axis distance(mm)

Collimator 1 X 1
Collimator 2 X 2
Collimator 3 X 3

15. NEC 6 MVX o digtd BF5o=z 33
AR, =

@ 4

b
o
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