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ABSTRACT

The purpose of this study is to evaluate the photon characteristics according to the material and thickness of
the electrons incidented through a linear accelerator. The computer simulation design is a linear accelerator target
consisting of a 2 mm thick tungsten single material and a 1.8 mm and 2.3 mm thick tungsten and copper
composite material. In the research method, First, the behavior of primary particles in the target was evaluated by
electron fluence and electron energy deposition. Second, photons occurring within the target were evaluated by
photon fluence. Finally, the photon angle-energy distribution at a distance of 1 m from the target was evaluated
by photon fluence. As a result, first, electrons, which are primary particles, were not released out of the target for
electron fluence and energy deposition in the target of a single material and a composite material. Then, electrons
were linearly attenuated negatively according to the target thickness. Second, it was found that the composite
material target had a higher photon generation than the single material target. This confirmed that the material
composition and thickness influences photon production. Finally, photon fluence according to the angular
distribution required for shielding analysis was calculated. These results confirmed that the photon generation rate
differed depending on the material and thickness of the linear accelerator target. Therefore, this study is necessary
for designing and operating a linear accelerator use facility for container security screening that is being introduced
in the country. In addition, it is thought that it can be used as basic data for radiation protection.
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Table 1. Geometry information of the target

Dimension [mm]

b Energy
Type Composition
P P Thickness Diameter ~ [MeV]
ingl
n?ellrtlegr ieal Tungsten(W) 2 30 9
composite Tungsten(W) 1.8 4 0
material Copper(Cu) 2.5 4
Table 2. Component and density for target material
. Densi A
Material [g‘csnllt]y Tsotope bu[lg/cj]ance
180y 0.120
1By 26.498
Tungsten(W) 19.30 By 14314
My 30.642
186y 28.426
63 69.17
C
Copper(Cu) 8.96 4
650y 30.83
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Fig. 1. Geometry of MCNP6 input for the calculation
from (a) a single and (b) composite material target.

Fig. 2. Geometry of MCNP6 output for the calculation
from a 2mm thick target divided by Imm thick.
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Fig. 3. Schematic diagram of angular-energy
distribution modeling for secondary photons.
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III. RESULT
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Table 3. Result of electron fluence when the target
thickness changes by 1 mm
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Fig. 6. Distribution of energy deposition of electron
according to target with a thickness of 1mm.

Table 4. Result of energy deposition in Target

Target Type NPS [l\1>l/le eg?g] Error
Single Material 1.0E+07 4.90800E-04 0.0045
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target with a thickness of 1mm.

Table 5. Result of photon fluence in Target
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Fig. 8. Result of angular-energy calculation of photon
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Table 6. Result of angular-energy calculation of
photon fluence at 1 m from target

Target Type NPS

Mean
[photons/cm]

Single Material 1.0E+07 3.91860E-01 0.0006

Error

Composite Material 1.0E+07  2.20420E+01 0.0006
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