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Abstract

In the J-PARC Linac, the peak beam current is planning to increase from 40mA to 50mA, and we need to consider the
influences of beam diagnoses because of a beam loading. Because the most serious problem is the wire-scan monitor
(WSM) the direct interaction with the beams, we started to examine the materials to endure a thermal loading from a
beam about WSM as a beam-profile measurement. It is known that carbon nanotubes (CNT) are made of graphite in a
cylindrical shape and have a tensile strength not less than 100 times that of steel. The electric conductivity has higher than
that of metals such as copper or silver, and hardness is endured thermally 3000°C in a vacuum circumstance. We applied
the wires made of CNT to WSM and measured transverse profiles with a 3MeV negative hydrogen ion beam (H"). As a
result, we obtained the equivalent signal levels and profiles compared with those taken by carbon wire made of
polyacrylonitrile (PAN). We report the pulse waveform when CNT is irradiated with a H™ beam and the result of beam

profile measurement. In addition, the surface of CNT after 3MeV beam operation was observed.
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Figure 1: The molecular model of Carbon nanotube.
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Figure 2: The beamline of RFQ-test stand.
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Figure 3: WSM-sensor head with CNT wires.
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Figure 4: Signal wave form of H™ pulse taken by CNT wire
of 100um diameter.
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Figure 5: Output of Voltage of 50um CNT wire compare
with beam pulse-width.
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Figure 6: Output of Voltage of carbon wire compare with
beam pulse-width.
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Figure 7: Beam profile with 50pm CNT wire.
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Figure 8: Current-voltage characteristics of WSM preamp.
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Figure 9: The endurance test of CNT wire.
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Table 1: CNT Wire Resistance Change by Beam Operation

HR#OIER

100um -2.4V 285.40 298.1Q
50um -1.6V 1.009kQ 1.037kQ
30um -1.2V 2.543kQ 2.650kQ
100um -2.6V 318.9Q 332.4Q
50um -1.5V 1.212kQ 1.278kQ
30um -1.1v 2.866kQ 3.073kQ
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Figure 10: Microscope image of CNT wire after beam
operation.
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