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Dose Distribution Calculated by Monte Carlo Method

Yutaka Okumura

From the Laboratory of Radiological Science, Research Institute

Aichi Cancer Center, Nagoya
(Director: Dr, T. Kitabatake)

Dose distribution was calculated by Monte Carlo method in telecobalt fixed-field irradiation of
various field size, based on 20,000 to 50,000 histries of photons.

As gamma-ray source was assumed to be a point, the isodose curve near the edge of field by the cal-

culation was quite different from that by experiment, but central dose distribution was well coincided

with that by experiment. Gamma-ray histries were pursued in the two dimentional plane, so that the

depth dose curve by calculation were different from that by experiment. However, the depth dose curve

of three dimention could be obtained from the two dimentional calculation by using an experimental

transformation equation. (13 July, 1965)
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BV TFHNOEEE, T TIBERELECY
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HEEE (history) #3EPFL, FNHOKAE ¥ 4emx
dcm, 6emx 6em, §emx gem, 10cmx 10cmedEi
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T390 P60 oy fi O T R L X —, BEEE, W

HRRCHEAT 33 25— 74 AVy—12k 3
BEL Wz ko TBInE R, ZoiHETI
TNH DA ETIERL, 1.33MeV KU1, 17
MeV DFRART b ETE LTz, S5 SRR
ERMLFEREI R LD E L, & LIRLRSE
ELTZRICFEPHBID B 4HE X, o S22
ERMEER LT A0 13RI N3 2
LTIZREFOMEL WAL 2. 72, 88Dk
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a v 7 b v EE O BCE TS oo 1k Klein-Nishi-
na MA (Klein und Nishina)® i 5485 h 5.
coa VI M &Y YHELOWERCH Y, mo \3EF
D EEH, Eix photon M 3L E¥— 3R,
o BT H 7Y DEEWTIIE TH B D T oo 127k
DEFHERE ( 3.344% 108 electron/gm) -+
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rX1KFOERSK (0 <r<1) T, ZOiFHTR

§ =

iz & o TE Tz,
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r = e—ol (8 )
b, ksl
log r |
l = — —— (9)
b,
S EEHE D RO BTERE Tl ERIN (Johns)® 2
HEOTHLEND.
log + = —3.24 log E 4+ 3.878 (10)

3, WEBPHRCEIIMEV 3avr7 P v#l
ELoGa L Elc,

L5,
photon DFEFIY® & R F &AL TH L
\~ photon DFEE & EIR L7-. Tk b, (a)pho-
ton #kk WRETT 7Y b—2k BET 5 &
, (b)) HIABT7T7T v —2Df~Hiiz k&,
() BGELECERRAEATIC 22 5 cut off en-
ergy (30KeV) LIFiz272% & & (Fig.1).

a b c

B

Fig. 1 Histories of photons in the phantom
(See text).

Fig. 2 12yih@eRm L7z, NGEER L X 5 &7
% photon M¥KT, nikzh 3 TIGERRL-#T
S0 XbhF N LU ol b R
%. Ep 1x photon dASS T F V& —T1330KeV
L1170 KeV (D photon #28 H1Z ASFE &7, (xy)
< Tl photon 77 ¥ b—2DHUZH BN ES
ROHEEEZRL, Ea 3R F VX —2 R, 3
v 7Y vEELO A Bk BSBHROGHER
Eo BRIz 2 A ¥ —27%%. NfHO photon #
SEPR L C 1 enfifED & MO XV X —F B
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Fig. 2 Flow chart of Monte Carlo calculation.
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Fig. 3. Dose distribution by Monte Carlo ca-
leulation, Field 8x8, SSD 75 cm.
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Fig. 4, Comparison of isodose curve by exp-
eriment (A) with calculation (B).

%
oo
h"“‘m_“\“.q‘:.‘“—
70} e
50+ \“‘“:“\"n%
e
n\“‘“‘w T
3o =
\“H

10— : L L I

¢ 5 io 15 20 em

Fig. 5, Comparison of depth dose curve by
experiment (A) with calculation (B).
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DTH5., ZOFFLTIEEELE LTOREEREZ
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Eh, IOHESEHEETRLUE. EEREROT
BOE & SEBfE & DI F Fig. 5 123R L. fEiE
EHTDGESRD B8, = hIEEH 2 2kt

HTT 2770 ThH 5. Fig.5 D >0 REh
MICBCTHE—MEEEPRTHEL DB E ¥ x
cm, g FOYEE F y em L LT, BT T 7
WZe ey by g Fig. 6 ™k 512 x by i3
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Fig. 6, Relation between x and vy,
log y=0.93 log x.

{%(log y =0.93log x) 125 b HMHLX0.93TH 5.
BHEHEOKE X 4emx 4cm, femX 6em, 10cm
X 10emD 4O AELLENFR 0.94, 0.92 KU
0.94Th27:.
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0.93log x) % X\ IFEEgRfE L TH—ET 5. 37
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230 b 60y ST X B [ S AT IRE O L 45 A
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