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Fig. 1. Comparison of calculated and measured depth dose
curves for nominal energies of 6, 9, 12, and 15 MeV eleciron
beams. The calculations are performed by Monte Carlo for
mono energetic electron beams corresponding to nominal ener-
gies.
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Fig. 2. Mono energetic depth dose data prepared for numerical
iterations based on the least square method to determine
energy distributions for incident electron beams.

— 41 —



018 - 3SE  20UX A0KEE

_l
0

10°7 — 6 Mev
---------- 9 MeV
< —— 12MeV
Santd "
3" BN
2 r: [N
[Te) _
N -
S 10
£
3
[1:]
L0
S 10
o
10 :
6 8 10 14 16

Energy (MeV)

Fig. 3. Determined energy distributions for the clinical electron
beams of nominal energies of 6, 9, 12, and 15 MeV by
numerical iterations based on least square methods.
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Fig. 4. Comparison of calculated and measured depth dose
curves, The calculations are performed using determined energy
distributions in this work.

Ao 3t oflvA|ell g FHES YAAA dAZY F
FAFLE 5T T Ak o] AREZ A Dol o
SE, 3 3OS 7o R e FHF WEALte 7]
EAg2A ALt

Fig. 32 £ el ojste] AR ALY oUALE
£ HoAFrh FAARY Fa=27L SE<03%<1u), o] A
FEL 6,9, 12, 15 MeV HAAAel thsted 47 SE =
0.28%, 0.20%, 0.20%, 0.34% 2 H7lE|R o, o] Frol] o] 2
© R Ay 2w e 4 oluA el disted]
103] olgth EF A7) 034% o)Al 15 Meve] 72
o] K& 10 o] 422 ZTMIAR o] ZhollA & HilE Ko

& MR HUHXIZBE Albt

Table 1. Percent Errors (PE) of calculated results in com-
parison with measured data.

15 MeV

Depth 6 MeV 9 MeV 12 MeV
(cm) PE (%)  PE (%) PE (%) PE (%)
05 +0.1 +1.1 +14 -01
1.0 +0.4 +0.3 +1.8 -16
15 +0.8 -11 +0.1 -11
20 +34 -1.0 -09 +0.2
25 -15 +1.3 -05 +0.1
3.0 —246 +2.8 +0.5 -08
35 +3.4 +2.3 =20
4.0 +0.2 +3.5 =20
45 -17.2 +3.3 —26
5.0 ‘ +0.5 -17
55 —43 +0.7
6.0 -91 +3.1
6.5 +3.2
7.0 +1.3
75 —-13.7
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The Calculation of Energy Distributions for Clinical Electron
Beams from Mono Energetic Depth dose Data

Jeong Ok Lee’, and Dong Hyeok Jeong!

"Department of Radiotechnology, Wonkwang Health Science College,
TDepartm(-;nt of Radiation Oncology, Wonkwang University Hospital

The energy distributions for clinically used electron beams from measured and calculated mono energetic
depth dose values were calculated. The energy distributions having the minimum difference between the
measured and reduced values of depth dose are determined by iterations based on least square method.
The nominal energies of 6, 9, 12, 15 MeV clinical electron beams were examined. The Monte Carlo depth
dose calculations with determined energy distributions were performed to evaluate those distributions. In a
comparison of the calculated and measured depth dose data, the standard errors are estimated within +3%
from surface to Aeo depth and within =4% from the surface to near the range for all electron beams. This
can be practically applied to determine the energy distributions for clinically used electron beams.

Key Words: Energy distribution, Electron beam, Monte Carlo
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