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Confirm Calculation of 12 MeV Non-destructive Testing

Electron Linear Accelerator Target
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Abstract: The confirm calculation of 12 MeV non-destructive testing (NDT) electron
linear accelerator (LINAC) target was studied. Firstly, the most optimal target thick-
ness and related photon dose yield, distributions of dose rate, and related photon con-
version efficiencies were got by calculation with specific analysis of the physical mecha-
nism of the interactions between the beam and target; Secondly, the photon dose rate
distribution, converter efficiencies, and thickness of various kinds of targets, such as
W, Au, Ta, etc. were verified by MCNP simulation and the most optimal target was
got using the MCNP code; Lastly, the calculation results of theory and MCNP were
compared to confirm the validity of target calculation.
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Table 1 Range of electron beam in W, Au and Ta target

W Z A p/(geem™®) Ir/cm R/cm
w 74 184 19.3 0.330 2 0.246 6
Au 79 197 19. 32 0.3117 0.243 6
Ta 73 181 16. 6 0. 387 6 0.286 7
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Table 2 Optimal thickness and maximum conversion

efficiency of target W

EiLy v p/cm™! dy/cm Demax s
w 0. 459

0.230 0 0.303 9 0.232 1

1.5 HHERHAFTNERATH
FOFRT A EE A 1 m kb AP A ) RO
6701E: (Bfii Ay Gy/min, I 9 4T #8 o+ 430D o X
T 5~50 MeV Hi 4 J& § , il £ 2 4001E]
A

0 ~ % (15
R TR
P RCY
L =G0, a4
PEAE 1 m &b, 12 MeV JEH0 K I i 7 B
2L g 59 S R A O A

J.(0°) 2 0.64 Gy/min (I =1 pA) (17D
SEFRINAR A BRI /N 90 p AL T, (07~
57.6 Gy/min, f :

J.0H 57.6
L+@0/0:)" 14 0/6:)°

(18)

J.( =

H1 30 CL8) 5 21 (4 751 1 R A 3 A 81 135 3.

®3 FEEXASHT

Table 3 Distributions of dose rate

J.(®/ J.(®/
0/ 0/
(Gy * min™ 1) (Gy * min™ 1)
0 57.6 22 7.883
2 54. 746 24 6. 772
4 47.662 26 5. 872
7.5 33.237 28 5.135
8 31. 407 30 4.525
10 25. 009 40 2.636
12 20. 024 50 1. 715
14 16. 206 60 1. 202
18 11. 030 90 0. 540
20 9.272
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Table 4 Induced neutron dose rate of the center
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Table 5 Comparison of calculated results

with experimental results
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