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Abstract

In the J-PARC accelerator, the inner surface of the copper tubes that make up most of the coolant pipes is corroded.
Generally, additives are added to the coolant to prevent corrosion, but the accelerator is in a radiation environment and
additives cannot be used in the coolant to avoid impurities in the coolant become polluted by radiation. On the other hand,
Copper has been necessary to human life for a long time and is used as a material for various tools. It is recognized as a
corrosion-resistant metal. Refer to the field of corrosion studies. For example, in materials research in the nuclear field,
there is a lot of research on strong acidic or strong alkaline solutions and corrosion resistant materials, but there is little
literature on corrosion protection studies of purified water and copper materials. In general, we believe this is because the
use of purified water and copper together in a radiation environment is limited. Corrosion testing of purified water and
copper materials is unique to accelerators. The use of a thin copper film was considered as a possible method. In this case,
we report on the current status of a new initiative, testing with copper thin films.
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Figure 1: Inquiry into contamination of water cooling
system.
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Figure 3: Corroded cupper plate.
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Figure 4: Thin copper metal deposited on silicon plate.
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Figure 6: Relationship between applied voltage and
elapsed time for corrosion of copper thin film.

Figure 7: Corrosion of copper thin film.
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