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Abstract

A wire scanner monitor (WSM) as a transverse profile monitor is used for the tuning of quadrupole magnets to suppress
an excess beam loss and to realize a stable user operation in J-PARC linac. A wire with higher durability is required due
to direct interaction with accelerated beam with increasing output power is increased. We focused on the carbon nanotubes
as the material with high tensile strength and high electrical conductivity, and its hardness is endured thermally around
3000 °C. In the previous study, we applied a CNT-wire for the beam profile measurement using 3-MeV beam which has
high beam stopping power. As a result, CNT-wire was confirmed to have a high durability and brings wider dynamic
range compared with the profile taken by present tungsten fiber. In this study, we use 40-mA of peak beam current and
applied CNT-wires to the WSM in the 191-MeV beam line which is lower stopping power to confirm the feasibility. We
introduce the results of beam profile measurements taken by the CNT-wire and tungsten wire in 191-MeV beam line

compared with those taken in 3-MeV beam line.
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Figure.1: The molecular model of Carbon nanotube.
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Figure 2: The beamline of J-PARC Linac.
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Figure 3: Beam signal and profile with CNT wire at 191
MeV.
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Figure 4: Beam signal and with CNT wire at 3 MeV.
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Figure 5: Current-voltage characteristics of WSM preamp.
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Figure 6: Beam loss from CNT depending on H- beam
energy.
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Figure 7: Beam profile compared with Tungsten wire.
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Figure 8: Beam profile of beam current at 55 and 60 mA.
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Figure 9: Measuring beam profile and macro pulse.

Table 1: CNT Wire Resistance Changed By Beam
Operation
74 ¥~ A0mARRSHE | 60mARRSE
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