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Abstract

CYRIC is currently attempting to accelerate negative deuterium ions for the production of high-intensity neutron
beams. The stripper foils to extract negative ion from the cyclotron expect to have a long lifetime, and reduce the number
of replacement works. The multilayer graphene foil, manufactured by Kaneka Corporation, is reported to have thermal
conductivity four times higher than that of copper, as well as high thermal stability and strength. In this study, multilayer
graphene foils and evaporated carbon foils were used as stripper foils, and their thicknesses were measured before and
after the use. The thickness of the foil was determined from the energy loss of the alpha particle due to the foil using an
alpha-ray source. We report on the suitability of the multilayer graphene as a stripper foil by comparing the changes in
thickness of multilayer graphene foils and carbon foils after negative ion irradiation.
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Figure 1: SEM images of ACF foil and graphene foil.
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Table 1: Thickness of ACF Foil and Graphene Foil Before
and After Beam Irradiation

Graphene foil ACF foil
Beam irradiation (C) 0.998 0.5
Foil thickness
Before irradiation (um)  0.526 £ 0.012  0.965 4 0.009
Foil thickness
After irradiation (m) 0.514 £0.013 0.935+0.015
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Figure 2: The experimental setup for foil thickness mea-
surement.
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Figure 3: Counts of alpha rays on ACF foils before and
after beam irradiation.The red histogram is no foil situa-
tion.The blue and black histograms passed through ACF
foils.
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Figure 4: Counts of alpha rays on graphene foils before
beam irradiation.The red histogram is no foil situation.The
blue histograms passed through graphene foils.
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