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Development of displacement damage model in super high energy region
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The number of atoms per target atom (DPA) is used as an indicator of the
amount of irradiation damage in accelerator structural materials. In this study, the electrical
resistance increase due to irradiation defects in Al, Cu, and W at cryogenic temperatures (4 K) was
measured at the Fermi National Accelerator Laboratory using 120 GeV protons, which is related to
DPA. The electrical resistance increase of the samples during proton irradiation was on the order of

tens of nano- to micro ohm. The latest defect generation efficiency model was incorporated into the
radiation behavior analysis code PHITS. The results show that the calculated values agree with the
experimental values within an error range, and that the nuclear damage is almost invariant in the

proton energz range from 1 to 120 GeV, so that the DPA and the associated ejection cross sections
are almost the same.
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