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The Study of Monte Carlo Dosimetry Calculaton Based on NHMAN Radiation Human Phantom

TANG Xiao-bin, GENG Chang-ran, XIE Qin, CHEN Da

(Department of Nuclear Science and Engineering , Nanjing University of Aeronautics and Astronautics, Nanjing
Jiangsu 210016, China)

Abstract : Objective: Human phantom has been used to dosimetry study in radiotherapy, which includes development and
validation of new technology and so on; using computerized model of the human body instead of physical model has also been
a hot topic. Methods: We constructed radiation human phantom -"NHMAN-ADAM" and "NHMAN-EVA" based on Chinese
physiological feature. The effective dose was calculated in six geometry and two energy using monte carlo method-MCNP.
Results: Effective dose and organ doses in male and female have been calculated in three geometry and a couple of photon
energy individually. The result of effective dose agreed well with ICRP, difference about be 4%. Conclusions: The result of
effective dose agreed well with ICRP, difference about 4%. That demonstrates that NHMAN can be well used to calculate the
radiation dose.
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>> T Wy ICRP
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> > > A A > 0.25 0.25 0.25
s 0.3 0 0.15
0.1 0.12 0.12
X X ) ’ 0.1 0.12 0.12
®, 0.04 0.02 0.03
0.03 0.03 0.03
0.3 0.3 0.3
ICRPS51
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Tab.1 Dose rate unit fluence of various phantom organs
T AP PA LAT OVERHEAD UNDERFOOT ARBITRAR
0.3MeV 1.335 1.513 0.888 0.126 0.166 0.886
1.295 1.391 1.066 0.655 0.041 1.062
1.898 0.846 0.572 0.015 1.532 1.539
1.506 1.546 0.818 0.588 0.011 0.919
1.602 0.731 1.294 0.391 0.008 1.230
9.307 9.045 6.224 3.448 2.725 7.144
1.000 1.335 4.276 2.935 0.500 0.687 3.102
1.295 3.977 3.403 2.298 0.188 3.358
5.202 3.615 2.611 0.051 4.947 4.842
4.596 4722 3.057 2.557 0.056 3.300
4.655 4.616 4.302 1.956 0.035 4.018
27.611 27.136 21.144 13.848 10.039 23.574
0.300 1.335 1.513 0.889 0.127 0.165 0.891
1.288 1.393 1.064 0.659 0.045 1.057
1.335 1.29 0.603 0.018 0.073 0.686
1.415 1.552 0.825 0.599 0.018 0.906
1.603 0.732 1.295 0.392 0.011 1.232
1.856 0.863 1.102 1.533 1.110 1.755
9.117 9.056 6.224 3.473 1.470 6.769
1.000 3.945 4.276 2.936 0.501 0.688 3.117
3.867 4.048 3.395 2.304 0.197 3.348
4.123 4.032 2.388 0.183 0.247 2.729
4.397 4.687 3.069 2.572 0.068 3.274
4.657 2.866 4.304 1.957 0.053 4.019
5.398 3.588 3.849 5.169 4.049 5.314
27.191 27.155 21.140 13.894 5.962 22.684
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