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Fig.1 Electron beam penetration into polymer material
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Fig.2 Micoscopic mechanism in energy loss of electron
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Fig.4 y-ray energy absorption (Macroscopic mechanism)
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Fig.5 Dose distribution of y-ray to polymer
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Fig.6 Ion beam irradiation effect to polymer macroscopic
mechanism
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Fundamental radiation effect on polvmers energy transfer from radiation to polymer

SEGUCHTI Tadao
(Shanghai Institute of Applied Physics, the Chinese Academy of Sciences, Shanghai 201800

ABSTRACT Polymer modification such as cross-link, chain scission, and graft-polymerization by radiation is ini-
tiated by the quantum energy transferred from radiation to polymers. The active species for chemical reactions are
produced through ionization or activation of polymer molecules for any radiation source. The energy transfer occurs
mainly by ionic interaction between radiation and polymer molecule, and the contribution from the collision interac-
tion is minor. The radiation of electromagnetic wave as X-ray or y-ray generates the energetic electron which induces
ionic interaction with polvmer molecule. The energy loss profile along the penetration to polymer material is much
different among the radiation sources of EB, y-ray, and ion beams in the macroscopic mechamsm. In this article, the
behavior of single event, that is, the event induced by one electron, v-ray, ion, and neutron is described by the macro-
scopic mechanism and by the microscopic mechanism.
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