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=" Simple empirical

““"Moyer model

Hybird of the
methods

“~Monte Carlo
Simulation (MC)

" Typical codes such

> as MARS, EGS4

, FLUKA, GEANTA4,
MCNP/MCNPX,
PHITS

MC importance for
High-energy-case
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Moyer Model for the Shielding Calculation

= A point kernel equationForm

= Development to be the
generalized formulation

=" Application to point-source
and extended source
calculations

¥~ Parameters: (target material
& primary proton energy)

shielding

incident proton beam

the attenuation length, the
angular Distribution, Source-
égren th d(c)
H(E, 6,d(6)) = iz J(E,6)-¢ "5 »% 0). *E{EF*E}]
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MC Codes for Shielding Calculation

“"MARS: multi-particle, handling complex geometries, 1
MeV to 100 TeV, & includes a pre-equilibrium model for
neutron production, deuteron and photonuclear
Interactions

“"EGS4: electron and photon scattering including
electromagnetic shower generation. 1 keV-100 GeV

“"FLUKA: handling complex geometries, magnetic fields,
and deep penetration problems;a high-energy hadron
transport, > 30 different particles including neutrons(
thermal-20 TeV), electrons and photons(1 keV-
1000TeV), muons(any energy), optical photons;

raioactivation
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MC Codes for Shielding Calculation

“"MCNP/MCNPX : typical for neutrons, photons and
electrons below 100 MeV, MCNP contains very
sophisticated geometry, biasing and scoring options
and ;widely used code for low-energy neutron
shielding and dosimetry, usually as a standards

“"PHITS: the multi-purpose Particle and Heavy lon
Transport , three-dimensional Dose distribution
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