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Abstract

In the J-PARC 3GeV Rapid Cycling Synchrotron (RCS), the 400MeV H™ beam is changed to H+ beam by a charge
exchange foil and accelerated to 3GeV. So far, RCS had used two types of charge exchange foil. One is the HBC (Hybrid
Boron mixed Carbon) foil and the other is the Kaneka GTF (Graphene Thin Film). HBC foil is a patented deposition
method developed at KEK for the stable production of thick carbon foil. Initially, the RCS used HBC foil produced at
KEK. However, in 2017, JAEA had started HBC foil production and has been using it since then. Recently, we have
succeeded in depositing thick pure carbon foil, which had been considered difficult to produce by the arc deposition
method. As a new challenge, this pure carbon foil was used in the user operation from March 2023. As a result, Pure

carbon foils showed less deformation and more stable charge exchange performance than HBC and GTF.
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Figure 1: Result of foil durability test against Ar ion
irradiation.
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Figure 2: Picture of the Surface changes of HBC and pure
carbon foils by Ar ion irradiation.
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Figure 3: Picture of Comparison of deposited films with
and without release agent.

Figure 4: Picture of mirror-like surface gradually covered
with wrinkles under 30°C 80% environment.

Figure 5: Picture of foil floating on the water and pulled up
from the center with a stick.
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Figure 6: History of the beam power (upper) and the beam dump temperature (under) in J-PARC RCS at 2022-2023.
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Figure 7: Pictures of the foils before irradiation and after
irradiation at 2022-2023.
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Figure 8: Schematic image of the SiC fiber pattern.
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Figure 9: Schematic diagram of the injection beam leakage
due to foil deformation (A) and the beam orbit around
charge exchange foil (B).
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