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Abstract

The J-PARC RCS adopts the Hybrid type Boron-doped Carbon (HBC) stripper foil, which was developed in KEK to
improve the lifetime. The HBC foil is fabricated by arc-discharge method using the boron doped carbon electrodes which
are manufactured from mixed powders of carbon and boron carbide (B4C) by sintering. Then, the HBC foil consists of
amorphous carbon, and it has a cluster structure with mixed the B4C large clusters of 300 £ 200 nm derived from the
cathode electrode and the knocked-down boron and carbon small clusters of 3 + 2 nm derived from the anode electrode.
To investigate the role of the boron in the HBC foil, the cathode or anode was replaced with pure carbon electrode and
Ar beam irradiation test with modified HBC foils was carried out. As a results, the modified HBC foil with pure carbon

rod for the cathode electrode is improving in the lifetime.
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Figure 1: Schematic diagram of the carbon deposition of
arc-discharge method.
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Figure 2: Schematic diagram of the carbon deposition of
arc-discharge method.

Table 1: Cathode-anode Material Combinations List

Cathode-electrode Anode-electrode

ID1  Carbon(0.8)+Boron(0.2) Carbon(0.8)+Boron(0.2)
ID2  Carbon(0.8)+Boron(0.2) Carbon(1.0)
ID3  Carbon(1.0) Carbon(0.8)+Boron(0.2)
ID4 Carbon(1.0) Carbon(1.0)
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Figure 3: Foil surface observation (upper) and typical TEM
image (lower) of the three types of the HBC foils.
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Figure 4: Comparison of RBS spectra between ID1, ID2
and ID3.

Table 2: Analysis result of composition ratio from the RBS
spectra

Carbon Boron Oxygen
ID1  0.606 0.359 0.035
D2 0.818 0.159 0.023
ID3  0.696 0.283 0.021
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Figure 5: Wide-scan XPS spectra of four types of the
HBC foils.
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Figure 6: narrow-scan XPS spectra in the region of C Is
peak.
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Figure 7: narrow-scan XPS spectra in the region of B 1s
peak.
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Figure 8: narrow-scan XPS spectra in the region of O s
peak.
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