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Reproduce Buildup Factors Based on Geometrical Progression Formula
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Abstract: Geometrical progression formula of gamma-ray buildup factor was introduced
by the physics principle of the buildup factor increasing with increasing penetration
depth. Physical significance of each parameter was described. It was very difficult to
write the geometrical progression fitting code for buildup factor, but steps of the fitting
procedure were introduced by analyzing each parameter. The advantage of geometrical
progression formula was proved by compared with fitting results of other actual expres-
sions for several typical data of buildup factor. The formula can accurately reproduce the
data within 5% by fit the exposure buildup factor of some materials at different source
energy, which is most commonly used.
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Table 1 Fitting maximum deviation for exposure buildup factor

BUA B KA 22/ %6
A AR K TREE 1
0.1 MeV 10 MeV 0.1 MeV 10 MeV
KA —93 918. 987 14. 356 —745.513 —14. 442
EY I/ 859. 025 —4.092 1 —11.667 —3.377
A 12 655. 401 7.509 713.476 5. 395
3 WL —2 893.730 2.182 —1.350 —1.447
Gorev Z T2, —2.115 1.152 0.779 —1.429
Meisberger £ 3 =, —1.395X 10 —1.464X 10" —7.579X10% —1.894 X 10"
=HRBA R —12. 140 0.168 6.574 —3.377
ST BN 4. 747 1.497 —1.450 —2.296
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Table 2 Geometrical progression coefficients for exposure buildup factor

of some materials at different y-ray energy

R E/Mev . . 4 Xi B, I5e KA X XMax/ ¥y
2/ % mip mE> /%

7K 0.1 —0.168 2.122 1 0.062 1 15.10 4.766 4,747 1 2. 862

0.5 —0.129 1.739 8 0.050 4 15.90 2.519 3.238 1 1. 674

1 —0.086 1.426 9 0.037 2 15.10 2.131 2.518 0.5 1.393

1.5 —0.063 1.287 0 0.0310 15.10 1. 936 —1.986 25 1. 266

2 —0.041 1.176 4 0.020 7 14. 30 1.853 1. 896 0.5 1.203

5 0.017 0.9411  —0.0106 14. 20 1.553 —0.635 15 0. 340

10 0. 049 0.8437  —0.0332 13.50 1.361 1.497 25 0.923

TR+ 0.1 —0.002 1.076 0 —0.020 8 13.90 2.758 —1.450 0.5 0.768

0.5 —0.081 1.461 7 0.019 7 17.01 2.275 —0.301 5 0.162

1 —0. 065 1.3319 0.020 0 15. 80 1. 984 —0.381 30 0.212

1.5 —0.049 1.232 0 0.018 4 15. 30 1. 854 0.801 0.5 0. 487

2 —0.035 1.161 3 0.013 0 15. 30 1. 769 —0.517 25 0.225

5 0.024 0.9394  —0.0216 10. 40 1.533 —0.598 10 0.376

10 0.036 0.906 0  —0.0337 12. 50 1.319 —2.296 1 1.673

=5 0.1 —0.165 2.079 4 0.059 0 14. 00 4.638 4.122 15 2. 382
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1.5 —0.063 1.288 3 0.029 5 14. 80 1. 926 —1.476 25 0. 909

2 —0.039 1.168 4 0.019 2 14. 20 1.855 2.028 0.5 1.289

5 0.019 0.9384  —0.0139 13. 90 1.558 0.816 25 0.473

10 0.036 0.8830  —0.0255 14.10 1. 345 1. 841 40 1.339
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