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Abstract

The aim of this research was to study for an investigation gamma ray interaction with
dental materials such as dentures, composite resin, amalgam and glass ionomer cement. The mass
attenuation coefficient, the partial interaction, the atomic cross section, the electronic cross
section, the effective atomic number and the effective electron density have been calculated by
WinXCom program at energy range 1 keV to 100 keV. The chemical compositions of dental
materials were analyzed by energy dispersive X-rays fluorescence spectrometer (EDXRF). The
result show that, the mass attenuation coefficient of all dental materials depend on photon energy
and decreases with increasing of the photon energy. However, the results show that the amalgam
material higher values than dentures, composite resin and glass ionomer cement after the energy
above 4 keV. The photoelectric interaction decreases with increasing of photon energy and these
values found to be the main interaction of all energy range. But energy range above 50-100 keV
of dentures and glass ionomer cement, the Compton scattering interaction found to be the main
interaction. Furthermore, all of dental materials at the low energies discontinuities correspond to
photoelectric absorption edges of the Z elements. The coherent scattering found to be significant
at low photon energy and rapidly decreases with increasing of photon energy for all dental
materials but the Compton scattering interaction, the values was slightly increase with increasing
of photon energy for all dental materials. The atomic cross section and the electronic cross
section found to be the same trend and the results show that, these values decreases with
increasing of the photon energy. The atomic cross section was shown the highest value of

amalgam material. The results of electronic cross section show that the highest value of amalgam



material at photon energy 1-2 keV and 4-100 keV, but in the photon energy at 2-4 keV found to
be the highest value of composite resin material. The effective atomic number and the electron
densities found to be the same trend all dental materials. Whereas, the electron densities of
amalgam, the result show values lower than dentures, composite resin and glass ionomer cement.
In addition, it was found that the effective atomic number of amalgam the highest value in the
energy range 1-30 keV and 80-100 keV but in the energy 30-80 keV it was found the highest

value of the effective atomic number.





