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Abstract

In the J-PARC (Japan Proton Accelerator Research Complex) Linac, the beam intensity upgrade plans were

implemented for the beam energy (400MeV) in 2013 and the peak beam current (50 mA) in 2014.  After the upgrade,
notable beam losses were observed in the linac in the demonstration. Mitigation of the beam loss is required for routine
user operation with such a high intensity beam. It is suspected that beam losses occur when the beam spills out from a
longitudinal acceptance of the drift-tube linac (DTL) due to a mismatch in the longitudinal phase space. In order to
improve the longitudinal mismatch, it is necessary to measure the longitudinal beam profile. Recently, we have developed
a bunch shape monitor (BSM) to measure the longitudinal beam profile.

We measured the longitudinal bunch size. Measured longitudinal bunch size is 15.3 deg with default buncher tank level.
By scanning an RF amplitude of buncher, we measured change of longitudinal bunch size to estimate the longitudinal
emittance. We introduce the result of measurement by the new designed BSM and beam dynamics simulation.
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Figure 1: MEBT1 beamline layout.
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Figure 2: Principle of BSM.
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Figure 3: Photograph of the target holder.
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Figure 4: Lens voltage tune.
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Figure 5: Frequency characteristics of BSM.
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Figure 6: Bending magnet tune.
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Figure 7: Transverse and longitudinal beam width.
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Figure 8: Buncher tank level scan.
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Figure 9: Lens voltage tune with beam.
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Figure 10: Measured bunch shape.
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Figure 11: Buncher tank level scan.
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Figure 12: Buncher tank level scan.
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