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Abstract

We accelerate high-intensity beam of 50 mA using radio frequencies of 324 MHz and 972 MHz in the J-PARC linac.
In order to accelerate and transport the high-intensity beam to facilities stably, the current value, centroid, and distribution
of the beam must be measured to realize optimum operating conditions. Various beam monitors are properly installed in
the linac. In this report, we report on the transformations and improvements of the linac beam monitors since 2015. As
an example, carbon nanotubes (CNTs) were employed in the WSM at the upstream of the linac. There has never been an
unintentional WSM failure after the CNT replacement. We also report on the beam anomaly diagnostics experienced

during beam tuning.
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Figure 1: Beam structure in the J-PARC Linac.
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Table 1: Beam Condition in the J-PARC Linac

Present status 1 MW (MLF)
(April 2023)
Peak current 50 mA 50 mA
Ext. energy 400 MeV 400 MeV
Macro pulse width 500 ps 500 ps
Chop width 420 ps 440 ns
Repetition rate 25 Hz 25 Hz
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Figure 2: Layout of current transformer (SCT and FCT).
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Figure 3: Layout of beam position monitor.
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Figure 5: Transverse beam profile using the WSM.
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Figure 6: Layout of bunch shape monitor.
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Figure 7: Magnetic shields installed upstream and
downstream of BSM.
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Figure 8: Unintended RF field in the acceleration cavity.
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Figure 9: Layout of beam loss monitor.
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Figure 10: Beam anomaly measurement using INR:BSM.
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