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Nuclear Science and Engineering Research
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Mathematical model for
calculating ionizing densities

in microscopic sites

Macroscopic radiation
transport simulation code

PHITS

Atmospheric propagation
simulation of cosmic rays

Cellular scale (～10-6 m)

Biological dose
estimation model Cosmic ray dose calculation model

Human body scale (～100 m)

Dose conversion
coefficients based on ICRP

2007 recommendations

Mathematical model for
calculating terrestrial
cosmic ray spectra

Earth scale (～107 m)

Integrate Integrate

Applications
・Risk estimation of radiation exposure
・Treatment planning of radiation therapy

Applications
・Aircrew dose

estimation

Applications
・Geophysical sciences
・Semiconductor engineering
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The left and right sides of this figure show the outlines of the integration of radiation 
transport simulations between cellular and human-body scales and that between 
human-body and planetary scales, respectively.
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http://phits.jaea.go.jp/expacs/
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Sato, T. et al, Development of PARMA: PHITS-Based Analytical Radiation Model in the Atmosphere, Radiation Research, vol.170, issue 2, 2008, p.244-259.
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