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- Characterization of the Neutron for Linear Accelerator Shielding Wall
using a Monte Carlo Simulation -
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Fg. 1 The linear accelerator head in MCNPX  Fg. 2 A schematic design for shielding wall in MCNPX

Table 1 The accessories for linear accelerator head in MCNPX

Accessory Density (unit : g/cm) Material (unit : %) Geometry
26,62
Primary 194 W 14,31 5 en thick rectangle
collimator ’ B 30,64 into the center of the target.
N 28,43
26,62
19.4 W 14,31
Target W 30.64 Thickness 0.8 cm, Radius 2 em disk
N 28.43 o '
8.94 ®Cu 69.15
®Cu 30.85
Ton Chamber 1.85 “Be 100 Horizontal 5 em, Vertical 5 cm, Height 0.0254 cm
. 6
Flaftitl:rmg 8.94 (jgz 22;2 Radius 3 em, Height 2,5 em Funnel
26,62
ifjl(i) ;ll(i?g o 14,31 Thickness 8.2 m
Multileaf o W 30,64 Thickness 75 an
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Fig. 3 The spectra of photons measured in the simulation
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Fig. 4 The spectra of thermal neutron measured in the simulation
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Table 2 Neutron Production rate of the photon

Energy Photon Flux (unit : #/cn-sec-e) Located Neutron Flux (unit : #/cn-sece)  Neutron Production rate (unit : %)
a 2,33E-11 5,80E-7
b 1.07E-11 2.70E-7
C 1.01E-11 2,50E-7
d 1.86E-12 5.00E-8
10 MV 4,01E-03 e 4,30E-11 1.01E-6
f 4,48E-11 1.12E-6
g 2.13E-11 5.30E-7
h 6.06E-12 1.50E-7
i 5.41E-12 1.30E-7
a 1.32E-09 1.22E-5
b 5.93E-10 5.48E-6
c 5.51E-10 5.09E-6
d 1.07E-10 9.90E-7
15 MV 1.08E-2 e 2,48E-09 2.29E-5
f 2.53E-09 2.33E-5
g 1.20E-09 1.11E-5
h 3.59E-10 3.32E-6
i 3.18E-10 2.94E-6
a 5.59E-09 2.73E-5
b 2.50E-09 1.22E-5
C 2.32E-09 1.13E-5
d 4,51E-10 2.20E-6
20 MV 2.05E-2 e 1.07E-08 5.20E-5
f 1.07E-08 5.23E-5
g 5.12E-09 2.50E-5
h 1.53E-09 7.48E-6
i 1.34E-09 6.54E-6
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Table 3 Ratio of the neutron in shielding wall

(unit : #/cnr+sec-e)

Energy Located Total neutron Thermal Epithermal Fast
. 2.33E-11 4,44E-12 1,22E-11 6.66E-12
(100%) (19.1%) (52.3%) (28.6%)
b 1.07E-11 2.57E-12 5.70E-12 2.45E-12
(100%) (24.0%) (53.1%) (22.8%)
1.01E-11 2.37E-12 5.38E-12 2.33E-12
C
(100%) (23.5%) (53.5%) (23.1%)
: 1.86E-12 5.96E-13 1.00E-12 2.60E-13
‘ (100%) (32.00) (54.006) (14.0006)
4 _ ~ _ _
10 MV . L36E-11 7.61E-12 2.17E-11 1.43E-11
(100%) (22.7%) (49.7%) (32.9%)
; 4.48E-11 8.50E-12 2.26E-11 1.38E-11
(100%) (23.8%) (50.3%) (30.7%)
2.13E-11 4.71E-12 1.16E-11 4,95E-12
8 (100%) (17.5%) (54.6%) (23.3%)
6.06E-12 1,37E-12 3.14E-12 1,55E-12
h
(100%) (19.0%) (51.8%) (25.5%)
) 5.41E-12 1.29E-12 2.88E-12 1,25E-12
' (100%) (22.1%) (53.2%) (23.0)
Table 4 Ratio of the neutron in shielding wall (unit : #/cn-sec-e)
Energy Located Total neutron Thermal Epithermal Fast
1.32E-09 2.56E-10 6.75E-10 3.84E-10
4 (100%) (19.5%) (51.3%) (29.2%)
5.93E-10 1.39E-10 3.2E-10 1.34E-10
b
(100%) (23.4%) (53.9%) (22.7%)
. 5.51E-10 1.3E-10 2.97E-10 1.24E-10
(100%) (23.6%) (54.0%) (22.4%)
d 1.07E-10 3.59E-11 5.84E-11 1.32E-11
(100%) (33.4%) (54.3%) (12.2%)
B 2.48E-09 4,51E-10 1,26E-09 7.73E-10
15 MV e -
(100%) (18.2%) (50.8%) (31.1%)
2.53E-09 4.65E-10 1.28E-09 7.79E-10
f -
(100%) (18.4%) (53.8%) (30.8%)
1.20E-09 2.65E-10 6.45E-10 2.89E-10
8 (100%) (22.1%) (51.3%) (24.1%)
, 3.59E-10 8.01E-11 1.84E-10 9.49E-11
(100%) (22.3%) (52.8%) (26.4%)
) 3.18E-10 7.44E-11 1.68E-10 7.57E-11
' (100%) (23.4%) (50,7%) (23.8%)
Hor Azt o APrE ashs AFS Bk AT o] HES Yu TR WebA| HoRM, FHA} W
olof Bl AF/dAte] vl&2 =A YERT © 3 e AY7EE7] s|EoA Arrt o] 4dEasE IRt
H A 5% WS 7R AL WA= Rl Hl-go| FolXl Ao R AlRHT
AR o2 F-55HA WA= A& ddEy, dolFidd
Ao} £5/d2ke] Z-oll= A=A ApwEat Algt st
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Table 5 Ratio of the neutron in shielding wall

(unit : #/cnr+sec-e)

Energy Located Total neutron Thermal Epithermal Fast
a 5.59E-09 1.08E-09 2.85E-09 1.66E-09
(100%) (19.2%) (51.0%) (29.7%)
b 2.5E-09 5.83E-10 1.34E-09 5.73E-10
(100%) (23.3%) (53.7%) (22.9%)
) 2.32E-09 5.52E-10 1.24E-09 5.27E-10
¢ (100%) (23.8%) (53.5%) (22.7%)
J 4,51F-10 1.49E-10 2.45E-10 5.77E-11
(100%) (32.9%) (54.3%) (12.8%)

1 _ _ 5 37E ~
20 MV . .07E-08 1,92E-09 5.37E-09 3.37E-09
(100%) (18%) (50.5%) (31.5%)
¢ 1.07E-08 1.93E-09 5.41E-09 3.38E-09
(100%) (22.1%) (53.4%) (24.5%)
5.12E-09 1,13E-09 2.73E-09 1.25E-09
8 (100%) (22.1%) (51.1%) (26.8%)
h 1.53E-09 3.39E-10 7.84E-10 4,11E-10
(100%) (23.4%) (52.5%) (24.1%)
; 1,34E-09 3.13E-10 7.04E-10 3.24E-10
(100%) (18%) (50.4%) (31.7%)
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*Abstract

Characterization of the Neutron for Linear Accelerator Shielding Wall
using a Monte Carlo Simulation

Dong Yeon Lee"-Eun Tae Park?-Jung Hoon Kim?

”Dept. of Radiation Oncology, Dongnam Inst. of Radiological & Medical Scienc
Z)Dept. of Radiation Oncology, Inje University Busan Paik Hospital

3)Dep[. of Radiologic Science, College of Health Sciences, Catholic University of FPusan

As previous studies to proceed with the evaluation of the radioactive at linear accelerator's shielding
concrete wall, And the shielding wall was evaluated the characteristics for the incoming neutron, As a re-
sult, the shielding wall is the average amount of incoming neutrons 10 MV 4.63E-7%, 15 MV 9.69E-6%,
showed the occurrence of 20 MV 2,18E-5%, The proportion of thermal neutrons of which are found to be
approximately 18-33%,

The neutron generation rate can be seen as a slight numerical order, However, in consideration of the
linear accelerator operating time we can not ignore the effects of neutrons., Accordingly radioactive prob-
lem of the radiation shield wall of the treatment room will be this should be considered,

Key Words : Linear Accelerator, Neutron, Simulation, Radioactive
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