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Abstract

This study purpose is propose the basic data for selecting the optimal target material by analyzing the photon
characteristics of various materials which was located in the head of medical linear accelerator. In this study,
energy spectrum of 6, 15 MV photon beams were compared and analyzed for 13 target materials using MCNPX
of Monte Carlo method. The mean energy for the 6 MV energy spectrum was 1.69 ~ 1.84 MeV and that for
the 15 MV was 3.38 ~ 3.56 MeV, according to the target material. The flux for the 6 MV energy spectrum was
1.64 x 10° ~ 1.80 x 10° #/cm’/e and that for the 15 MV was 1.76 x 10* ~ 1.85 x 10* #/cm’/e. The
analysis shows that the average energy and flux increase with higher atomic number of the target material. Based
on this study, it is possible to present the basic data about the physical characteristics of the photon, and it will
be possible to select the target later considering economic, efficiency and physical aspect.
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Fig. 1. Schematic representation of the linear

accelerator head.
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Table 1. Target materials of medical linear accelerator

r:z?tg%‘?él Csl;mg?l ﬁ:lt;)nngécr Density [g/em’]
Beryllium Be 4 1.85
Carbon C 6 227
Aluminum Al 13 270
Titanium Ti 22 4.50
Tron Fe 26 7.87
Copper Cu 29 8.94
Molybdenum Mo 42 102
Silver Ag 47 105
Tantalum Ta 73 16.7
Tungsten W 74 19.3
Platinum Pt 78 215
Gold Au 79 19.3
Lead Pb 82 11.4
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Fig. 2. 6 MV photon energy spectrum calculated with Monte Carlo according to the target materials.
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Fig. 3. 15 MV photon energy spectrum calculated with Monte Carlo according to the target materials.
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Table 2. The average energy of 6, 15 MV according to

the target materials [Unit : MeV]
6 MV 15 MV
Be 1.70 3.40
C 1.69 3.38
Al 1.70 3.40
Ti 1.70 3.40
Fe 1.71 3.40
Cu 1.75 3.41
Mo 1.76 3.44
Ag 1.76 3.46
Ta 1.82 3.53
W 1.83 3.54
Pt 1.84 3.56
Au 1.84 3.56
Pb 1.83 3.54
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Table 3. The number of photon flux of 6, 15 MV
according to the target materials [Unit : # /cmz/e]
6 MV 15 MV

Be 1.65 x 107 1.76 x 10
C 1.64 x 107 1.78 x 107
Al 1.68 x 107 1.80 x 10
Ti 170 x 107 1.83 x 107
Fe 1.67 x 107 1.83 x 107
Cu 1.68 x 107 1.83 x 107
Mo 1.73 x 107 1.85 x 10
Ag 1.75 x 107 1.85 x 107
Ta 1.76 x 107 1.81 x 107
w 1.74 x 107 1.79 = 10
Pt 172 x 107 1.77 % 107
Au 1.74 x 107 1.78 x 107
Pb 1.80 x 107 1.83 x 107
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Table 4. The Characteristic X-ray and percentage of
characteristic X-ray flux of 6, 15 MV according to the

target materials [Unit : #/cm’/ec]
6 MV 15 MV
Number of Photon (%) Number of Photon (%)
Be 118 x 107 8.77 x 107
(0.715) (0.498)
c 117 x 107 8.84 x 107
(0.713) (0.500)
Al 1.18 x 107 8.92 x 107
(0.702) (0.496)
- 117 x 107 8.94 x 107
(0.688) (0.488)
Fe 112 x 107 8.87 x 107
(0.671) (0.485)
Ca 112 x 107 8.87 x 107
(0.667) (0.485)
Mo 114 x 107 8.93 x 107
(0.659) (0.483)
Ag 115 x 107 8.96 x 107
(0.657) (0.484)
Ta 117 x 107 8.65 x 107
(0.665) (0.478)
W 117 x 107 8.58 x 107
(0.672) (0.479)
Pt 1.16 x 107 8.48 x 107
(0.674) (0.480)
Au 117 x 107 8.47 x 107
(0.672) (0.476)
Pb 120 x 107 8.75 x 107
(0.667) (0.478)

IV. DISCUSSION
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