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Abstract—In this study, the theoretical calculation of the air kerma-to-dose equivalent
conversion factors was performed with a Monte Carfo N-Particle transport code for the

two types of extremity phantom of the ANSI and the KAERI, respectively.

Considering the distribution of absorbed dose due to the interaction of homogeneous
paralle]l broad beam of monoenergetic primary photons in the range between 15keV and
15 MeV, the air kerma-to-dose equivalent conversion factors based on the kerma

approximation were calculated.

It is showed that all the theoretical conversion factors of the two types of the extremity
phantom for the ANSI and the KAERI agree well with the experimental values of the ANSI
N13.32 draft(1995) for each energy within 5.7%, maximum difference ratio, except for 13.6%
difference ratio in the case for the energy of less than 40keV. It is due to uncertainties
of experiment occurred in the low X-ray energy range and geometry considered in the

MCNP code.

Key words . MCNP code, Extremity phantom, Air kerma-to-dose equivalent conversion factor,
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Fig. 1. The computational geometry and cell ar-
rangement for the extremity phantom.
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Fig. 4. The dose equivalent conversion factor for
the arm phantom of the ANSL
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Conversion Factor Sv/Gy
Photon
Energy ANSI 'N13.32 M(}NP Differc_znce
keV experimental theorgtlcal data Ratio
data (This study) %
15 1.10 0.96(0.0183) 12.7
20 113 1.00(0.0204) 115
30 1.18 1.04(0.0204) 118
40 1.20 1.10(0.0181) 92
50 1.23 1.22(0.0251) -
60 1.26 1.26(0.0263) -
80 1.30 1.34(0.0237) 31
100 1.30 1.35(0.0236) 3.8
120 1.30 1.33(0.0247) 2.3
150 1.26 1.32(0.0235) 4.8
200 1.22 1.26(0.0274) 33
300 1.19 1.24(0.0169) 42
400 1.18 1.21(0.0188) 25
600 1.16 1.17(0.0175) -
800 115 1.16(0.0203)
1000 114 1.15(0.0194) -
1500 113 1.13(0.0178) -
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Conversion Factor Sv/Gy
Photon
Energy ANSI .N13.32 M(:‘,NP Differgnce
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data (This study) %
15 1.05 0.96(0.0179) 8.6
20 1.08 0.98(0.0179) 9.2
30 112 1.01(0.0178) 9.8
40 113 1.04(0.0183) 79
50 113 1.10(0.0190) 2.7
60 114 1.12(0.0178) 1.8
80 114 1.16(0.0176) 1.8
100 115 1.19(0.0175) 35
120 115 1.17(0.0178) 1.7
150 115 1.17(0.0179) 1.7
200 114 1.15(0.0178) -
300 113 1.14(0.0178) -
400 113 1.12(0.0179) -
600 112 1.12(0.0180) -
800 112 1.117(0.0180) -
1000 112 1.115(0.0180) -
1500 112 1.110(0.0180) -
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Fig. 5. The dose equivalent conversion factor for
the finger phantom of the ANSL
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Conversion Factor Sv/Gy Conversion Factor Sv/Gy
Photon Photon
Energy ANSI 'N 13.32 M(;NP Differgnce Energy ANSI ‘N 13.32 M(}N P Differgnce
keV experimental theor;tlcal data Ratio keV experimental theor_etlcal data Ratio
data (This study) % data (This study) %
15 1.10 0.95(0.0175) 136 15 1.05 0.97(0.0178) 7.6
20 1.13 0.98(0.0178) 13.3 20 1.08 0.99(0.0179) 8.3
30 1.18 1.02(0.0181) 135 30 112 1.00(0.0181) 10.7
40 120 1.08(0.0183) 10 49 113 1.04(0.0185) 3.0
50 123 1.18(0.0206) 41 50 1.13 1.08(0.0178) 44
60 1.26 1.24(0.0192) 16 60 1.14 1.10(0.0178) 35
80 1.30 1.35(0.0212) 3.8 80 114 1.14(0.0177) -
100 1.30 1.35(0.0175) 38 100 115 1.17(0.0177) 1.7
120 1.30 1.34(0.0166) 3.1 120 115 1.15(0.0177) -
150 126 1.32(0.0165) 4.8 150 1.15 1.17(0.0179) 1.7
200 122 1.29(0.0166) 5.7 200 1.14 1.15(0.0178) -
300 1.19 1.23(0.0169) 34 300 113 1.14(0.0178) -
400 1.18 1.21(0.0188) 2.5 400 113 1.13(0.0179) -
600 116 1.18(0.0175) 1.7 600 112 1.12(0.0180) -
800 1.15 1.17(0.0203) 1.7 800 112 1.12(0.0180) -
1000 1.14 1.15(0.0194) - 1000 112 1.11(0.0180) -
1500 113 1.13(0.0178) - 1500 112 1.11(0.0181) -
() At ():duex
- 11% P99 FdFHA Fol — 1 1%1 vlgke] AFHA ol

difference ratio =

This study data

ANSI experimental data

Y

-
>
T T

Dose Conversion Factor (Sv/Gy)

-
T

~—&a— Experimental data (ANSI)
~——~— Theoretical data (MCNP}

AT | MY |

Fig 6. The dose equivalent conversion factor for
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