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Abstract

At the J-PARC Linac, beam acceleration is achieved using radio-frequency (RF) waves at 324 MHz and 972 MHz. In
the Medium Energy Beam Transport line 2 (MEBT2), where the RF frequency changes from 324 MHz to 972 MHz, a
Bunch Shape Monitor (BSM) was installed to measure the longitudinal beam profile. This BSM, developed and
commissioned in 2012, experienced a vacuum system malfunction in November 2024, resulting in an emergency
shutdown and damage to the turbo molecular pump. This report describes the details of the incident, including the cause
of the failure, the immediate response actions, and the permanent countermeasures implemented to prevent recurrence.
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Figure 1: Layout of vacuum equipment at MEBT2.
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Table 1: Turbo Molecular Pump Specifications
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Figure 2: Observed flange leaks between the TMP and the
BSM after atmospheric entry.
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Figure 3: Dent found on the L-shaped vacuum pipe above
the turbo molecular pump, suggesting mechanical shock
during the vacuum failure.
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Figure 4: Pivot section of the TMP. The residual lubricant
was within the acceptable range, indicating no seizing
damage.

Figure 6: Rotor stage fractured into three sections,
indicating mechanical failure.

Figure 7: Initial bearing failure leading to blade adhesion
and rotor breakage.
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Figure 8: BSM equipment system diagram.
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Figure 9: Pressure trend during turbo molecular pump
failure.
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Figure 10: Trend of vacuum pressure before and after TMP
failure. (October 2024 — June 2025)
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