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Abstract

High energy electron beams were to concentrically dose inside a tumor and more energy is a shape

decreased of dose, Therefore, it is useful to radiation therapy of a tumor, Also high energy electron beams

ionized into collision with a atom in structure material of tissue and it has big changes to dose distribution

by multiple scattering, The study had to establish characteristic of electron beams from interaction of

electron beams and materials, Experiment method was to measure dependence of electron beam central axis

for depth dose curve, field flatness and symmetry and field size dependence, The results were able to

evaluate data for a datum pint of electron beam, Also radiotherapy has to be considered for not only

energy pencil of lines but characteristic, electron guide and isodose curves distribution,
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Fig. 1. Geometry of the Clinac 2100C/D used for

central axis depth dose curve, field flatness and Fig. 2. Geometry of the Clinac 2100C/D used for
symmetry of measurement field size dependence of measurement

66 Korean J Digit Imaging Med, Vol.12 No.1 May 2010



Dong Soo Cha

HoA 14 ME(solid dry phantom)e] FEH7}A|
AYE 100cme 2 st} HRAZF SHA A Lozl Z
AR 9 PEAHA o] thet Mgl A
% 1002 Y E @9 (monitor unit)E& RAFsIe] A%
ok A Q&Y S st AHEEAR 1A W
E(RW3 slab, PTW, Germany)® FZ< 30X30 mm”
o] W&o 1mm, 2mm, 5mm, 10 mm FAE 714 @&
o2 o9 &3 HolE ATY & U=F LUHAL
o £ 57K 2= FAHH dth

m &

o o
ARLA O] WEoR] 6, 9, 12, 15, 18MeVE TAL R
ZA& AEAZF ZA(central axis depth dose curve),
ZAIH O] HEE (field flatness)® WA=
% ]

W o=A(field size dependence)
AT

(symmetry),

27ste] v

g Ane v 2,
1. BAZ MMy 2

(Central Axis Depth Dose Curve)

Fig. 3& ZAMW 10X10 cm® 37| A Z AAA o
oA o] digt F4HSE AFREAF FHE HolEo, 2
ol A ko] dste] oF 80%2k 90%9 AT o]
£ BHAoRE MeV TG99 AAA FEAUA Y 1/33%
1/40] ®]3 A BAom o 2 HAA oyXA
ot AXBAE 22X FA T Khan 5° 9 AT A
Ep. 08 AAAAY oA (probable energy)zt &

18MeV electron

Percent Depth Dose (%)

0 2 4 6 8 10
Water in Depth (cm)

Fig. 3. Comparison of central axis depth dose
distributions of the electron energies(10x 10 cm?)

olo Z
ok
_L4
U
o
=2
vy
)

°<F°l s

T 4+ 99t

%3t Table 1914 thAdeko] that FHMTES] B2 A
AolE]= FHAFME L (percent surface dose)S F2
ouixe] AAUSE Aol ZAET WAMFo] B
< Aol 2A wWEA RAH7] ggeo] AR F7t
Fol we Zhske Aoz meld olee Wakel A
of 9%t AFAMFe W= AtHk(scattering foil) 9
AL A4, 2 7H®(collimator opening) 7],
2w 27 0 Fe, ZAE BolA 1B EAIAA
Az Fo &t Bustdch T wheky YAtol A
A& oy ATHE aste AL FEA EshH
4ol MR74710 54 0 2AE, ZAECIAe 54
FRH BEE0) A7H Ao AR

2. INHO| FEE A Ojyx
(Field Flatness and Symmetry)

ml o ehE ] ot a) (AAPM) o A =AM HEEE FY
A 4>(uniformity index)E ©o| &3l F444 g #
Holl A 7]5kekA Z*P“‘"ﬂ diste] 71 ZololA F
AE AFY 90%E5 d& UAY Hz FYstgen
A7} 0,88 ZTSe 2ABE 2o sqn A
& ol A odA Haso] EAst7] 2o 2AFHY
FHEE ol We G4 LeoE AT ¢ 4

2cm Q9 A2 F3Hd
o 2 A

L N [

IIN'H 2|z (Field Size Dependence)

Fig. 4% A=k ZoloA 2AMH 15X15 cm’E 7]
TOFE OE A g 2AME YELE BoET
A= ZololH FHAFY v ZE AR A

Korean J Digit Imaging Med, Vol.12 No.1 May 2010 67



A Consideration on the Characteristics of Electron Beam Dose Distributions for Clinical Applications

Table 1. The defining of the parameters on according to the electron energies and field size for central axis
depth dose curves for the electron beam of the Clinac 2100C/D

Parameters
Field Electron Range Energy
(cm?) |energies(MeV)| R100[mm] Rplmm] R50[mm] R80[mm] Ds[%] Ep.0O[MeV] EO[MeV]
6 1.32 3.08 2.37 1.97 80.95 6.00 5.40
9 1.93 431 3.50 2.95 85.21 8.77 8.04
6X6 12 2.69 5.91 461 4.06 91.13 11.69 11.05
15 1.72 7.88 6.31 5.15 96.24 14.69 14.61
18 1.08 9.93 7.73 5.91 97.41 17.93 17.91
6 1.26 3.01 2.28 1.88 81.25 6.00 5.19
9 1.94 432 3.50 2.94 85.29 8.77 8.03
10X10 12 2.78 5.94 4.81 410 89.83 11.69 11.08
15 2.42 7.93 6.40 5.36 95.07 14.79 14.89
18 1.37 10.1 8.05 6.43 96.23 17.95 18.64
6 1.24 2.94 2.34 1.94 80.69 5.94 5.33
9 2.06 4.38 3.87 3.02 84.53 8.76 8.20
15X15 12 2.76 5.90 4.86 4.16 89.54 11.80 11.23
15 2.27 7.90 6.52 5.46 94.62 14.84 15.07
18 2.28 9.97 8.17 6.62 95.44 18.02 18.92
6 1.36 2.99 2.36 1.96 80.88 5.98 5.38
9 2.04 440 3.59 3.03 84.51 8.80 8.25
20x20 12 2.76 5.95 4.88 4.16 90.64 11.90 11.25
15 2.41 7.90 6.52 5.47 94.88 14.85 15.07
18 1.84 9.97 8.18 6.61 95.17 18.05 18.94

R100 : reference depth, Rp : practical range, R50,R80 : 50%, 80% depth dose,

Ds : surface dose, Ep.0 : probable energy, EO : mean energy
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Fig. 4. Variation of relative dose at maximum dose
through a 15%15cm? cone with change of field size
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