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Abstract

J-PARC is one of high-brilliant accelerator facilities in the world. For the mitigation of the beam loss during a beam
transportation, wire-based profile monitors are used to measure by both transverse and longitudinal beam profiles using
wire-scanner monitors (WSMs) and bunch-shape monitors (BSMs). Signals are come from the direct interaction between
metallic wire and negative-hydrogen ion beam and/or secondary electrons emitted from wire by the impact of beam
particles. We have chosen the tungsten wire as a high melting-point material by estimation of heat loading during the
impact of beam particles with wire. In addition, a spring is applied for the relaxing a sag under wire’s own weight. A
tensile fracture test is proposed by supplying an electrical current as a simulated beam-heat loading. As a result, we
obtained the relation between the thermal limit to break down and tension loading of tungsten wire.
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Figure 1: A WSM-sensor head and wires employed at
beam lines in J-PARC linac. Red and blue lines are

metallic wire mounted on a frame with ceramic insulators.
Green lines are insulated cable.
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Figure 2: A BSM head to generate and accelerate
secondary electrons. Red line is a metallic wire mounted
on a frame with a spring for the tension control.
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Figure 3: System configuration of tensile-fracture test.
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Figure 4: Inside structure of vacuum chamber.
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Figure 5: View of tungsten wire during a test.
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Table 1: Examples of Test Results (Wire Diameter of 20
m, Weight of 20 g)
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10 0.065 6.5 0.65 15.7
60 1.16 19.3 69.6 419.3
120 3.72 31.0 446.4 786.2
180 7.40 41.1 1332 1104.1
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Figure 6: Tensile fracture strength of $20 um wire with
electrical current.
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Figure 7: Tensile fracture strength of $20 um wire with
estimated Temperature.
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Figure 8: Tensile fracture strength of $20 um and $30 um
wire with estimated temperature.
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