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beam in field size 10x10 cm?



2T, A5, AYH: FXMol| 2/ F clxAbH

o

Target At4¥o) AARA Cosine F+E2d 81
Korn 5'Wo] A A% square root $5EHUE vl 13
o 549 48 =34 Fgse F-E2H4 Y
ALAFE AT vng A3 A9 deR
d A 9L 2L A4 xddE

R A, Johns 5] AAE double exponential T4
2de ggd e Hoz gddr.

a,

D pen( d,e,,x)=1——21- exp(—T)((—?{)—lxl> @®

4714 |xl<—32

olt}.

a3

Dy ( dyor, )= (t+ Sc)('%“(“‘ sc))exp(——’;)—) @
x(lxl—( ;Vd))

ook, A Az WeE o

SHERP VZVd
23 2tk ol upper profile curve shape, a2:
lower profile curve shape, p: AAIGH9 ZEAxz}
x! off-axis A2, Wa/2! dres Z01A Welj=] HE
2, t EEvloly FHAA, s A Aot

4, Target Ab&ol] AAE Cosine F-ELLS
o053 22 2oz g¥dY

costa;f"’” ><180)+1
X(1—=@+ s N+(+ s) ——O
A4 5 = Le Jxs-oret
f+ dref '

MA Korn o] AA8 square root 4T
&3 ge Hoz gopdr

DM(5)=_1_—.(£2-*.'_50_) %

(1—7£—+;)+(t+ s)-—@
q7lA fee ML ZFvolH ATl dpnt
ZAIE AARG9] Ag, t& AHAY FHAA, p’
E dedll SAY 80%-20% ZAAGHe E p'e
24xp'e]il, sv= ZAMHE JPAAEEH AR s
x-Wo¢/29 2. 1-(t-sc)& ZIEHXANM ZAIY
9 o #ol, n2 AAE AEH dAZ 6MV B
dmaxdl A n& 452 p'& 15/ n9 #A7 gk
£3d A28y FrEdER J|EHSFYY F

ojztge| H 123 H1Z, 20014 39

Agde MBEE 73

Y5 IS SAA W5E 21 ol2RH Yz
A B2E $FEAL RFA7 ZHEEZRY 2
Hstgrh

Zda 3 E9

L BAE A% 4% € BX g g% A
£ BoA He ulep Zo] RIEAIHS] olet AFE
o WE AAW AFEXE DAY ZAHECGA Z
o}7} Z74gte] wEt AAW AFEo] Frigd.

FAHE AEZREH XAegrEde FHEF A
F2ZEY Fig.ldlAl Hole al, o2 siZdATe W
F 71&719 AgEe ddAY P FHAA ¢,
AU sc o Hl@ & Table 1.0 JER)ATH
John Fo] AAG F-2d ARz 2% ojUlz o
X &t Table 2914 ZAFGe] o £ wgfA
FAMHO W@ Zeo ARE A vmdA
Biggs F°l AAE &3 dAFE ¢ & AU
MEA HE7] 2 AHTE o] & HgA 2AEY
2 g& Table 3.9 Yt A&7]¢) W& &
815 Ae)7b AKTh Table 494 FqFendd
A A 339 vlzgE Jeidd. 33
< AT EAT Y I AT AgE
Ferdd HudgA ¥R mE Zolst 2
Az AT AzE AasHsd WwE A
2pol 7k AN

AA AAD Ao BExE Ad3e] A, 2AHA
azlel wt 4F AR Zo)rk ARG dAFY
ZAPH ALEAA AR Fbggoe R wkgde] A
ol7} A velA] gkt

Bag =9 mag :Alefel zZY], o], Az
o] W& FAW AFREIE AW AASFE AA
d dgZLol Frtet 7lEey ALRE o A
1] o)zt F7ret, olst Fbgel wel FAW
AgEo)l FARGY, B TR 99 wisg
FAHS A3E B A FAY AP EXE
Ao Ag, FHol, RAME A7 nE 9F A
o ztol7t ot

N Ad ZAARMHE EX9 =9 0Py AA
H AFEX AB5E4A FEHY ALl g
=97t dEr JAT ol AR E B 71E



74 27|, AHS, AHY: BRIMo| o3 DxAY FAHele MULE

Table 1. Suitable exponential forming function parameters that fit half field profile data collected with
a shielded diode. MV x-rays, 10x10 cm? FS, SSD 100 cm (Johns etc. 1983)"%.

Profilicrtie)pth al a2 Tos p(mm) N t+sc(%)
15 31 33 6.0 6.2 54
5 35 35 70 6.9 15
10 38 39 82 8.0 110

* p-Si diode detector

Table 2. A comparison of 809%6-20% p’ widths for symmetric and asymmetric fields using the diode at
different depths for 6MV x-rays. SSD 100 cm (Biggs etc. 1991 )"

) Symmetric 10x10 cm® Asymmetric 10x10 ¢m®
Promf de)Pth 809-20% width p’(mm) 809%-20% width p’(mm)
cm Biggs CNH Biggs CNH+*

15 34 35 6.0 6.2

5 35 37 70 69

10 38 42 8.2 8.0

* p—-Si diode detector & half block

Table 3. A comparison of 80%-20% p’ widths for asymmetric field using the diode and RK detector at
100 cm SSD (Metcalfe etc. 1993)%.

Asymmetric 10x10 cm®
80%-20% width p’{mm)

Measurement
Metcalfe CNH
Shielded diode
(Scanditronics) 36 38
Calculated point 34 34
Ionization 5.0 52
Chamber RK ) -

olstgel H 123 H1Z, 2001 39
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Table 4. Exponential, cosine, and square root forming function fits to 6MV profile data at 1.5 cm depth.

Distance from the field edge (mm)

Forming function

-10 8 -6 -4 -2 0 2 4 10

Exponential 101 101 100 97 90 63 24 11 4
cosine 101 101 101 101 8 52 19 5 4
Square root 100 100 99 9% 9 63 23 11 4
Measured data 101 101 100 98 90 63 23 11 6
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Peripheral Dose Distributions of Clinical Photon Beams

Jhin Kee Kim, Jung Soo Kim®, Hyoung Cheol Kwon'

Department of Therapeutic Radiology & Oncology
Chonbuk National University Hospital
*Medical School, Chonbuk National University
Chonju, 561-712, Korea

The region, near the edge of a radiation beam, where the dose changes rapidly according to
the distance from the beam axis is known as the penumbra. There is a sharp dose gradient
zone even in megavoltage photon beams due to source size, collimator, lead alloy block, other
accessories, and internal scatter ray.

We investigate dosimetric characteristics on penumbra regions of a standard collimator and
compare to those of theoritical model for the optimal use of the system in radiotherapy.
Peripheral dose distribution of 6 MV photon beams represents penumbral forming function as
the depth. Also we have discussed that the peripheral dose distribution of clinical photon beams,
differences between calculation dose use of emperical penumbral forming function and
measurements in penumbral region. Predictions by emperical penumbral forming functions are
compared with measurements in 3-dimensional water phantom and it is shown that the method
is capable of reproduceing the measured peripheral dose values usually to within the statistical
uncertainties of the data.

The semiconductor detector and ion chamber were positioned at a dmax depth, 5cm depth, 10
cm depth, and its specific ratio was determined using a scanning data. The effective penumbra,
the distance from 80% to 20% isodose lines were analyzed as a function of the distance. The
extent of penumbra will also expand with depth increase. Difference of measurement value and
model functions value according to character of the detector show small error in dose

distribution of the peripheral dose.

Key word : peripheral dose distribution, penumbral forming functions, radiation dosimetry
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