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Abstract

The J-PARC linac has a medium energy beamline (MEBT1) between RFQ and DTL. The MEBT1 is equipped with an
RF beam chopper system to control the macro-bunch beam shape in the longitudinal direction so as to match the Circular
Accelerator (RCS) in the latter stage. Two buncher cavities are installed in the existing MEBT1 for the matching the
longitudinal shape of the beam with the chopper system and the downstream DTL. However, in principle, a total of three
bunchers are required: one for the chopper system and two for beam shape matching with the DTL. Therefore, there have
been long discussions about the design of the new MEBT1, which is an MEBT1 with a buncher added. On the other hand,
in MEBT1, the space charge effect is very strong, and it is difficult to install beam monitors in the DTL section, so it is
difficult to clarify the current experimental results using numerical simulations. We first conducted systematic beam
experiments to investigate how the beam quality could be improved by adding a buncher to the MEBT1. As a result of
examining the risks and benefits that would improve from remaking MEBT1 from the results of beam experiments, it was
found that there was little merit in installing the new MEBT]1 in terms of achieving a beam power of a little over | MW
at the J-PARC accelerators. It was determined that the MEBT1 of 1 can be adequately handled. In this paper, we report
the results of beam experiments on the MEBT1 and the review process of the new MEBT1.
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Figure 1: This figure shows schematic layout of the J-PARC LINAC.
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Figure 2: This figure shows schematic layout of the MEBT1.
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Figure 3: Schematic of the method of a beam chopping
leakage measurement.
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Figure 4: This figure shows the study results of a beam
chopping leakage measurement.
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Figure 5: These figures show the bunch shape response in
the MEBT?2 to the rf amplitude of buncher 1.
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Table 1: Parameter Set of Emittance Measurement

Parameter set  rf amp. of rf amp. of
buncherl buncher2

patternl(user ~ EOTL=0.16 MV EOTL=0.12 MV

operation)

pattern2 EOTL=0.18 MV EO0TL=0.12 MV

pattern3 EOTL=0.18 MV EOTL=0.11 MV

pattern4 EOTL=0.18 MV E0TL=0.14 MV
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Table 2: Emittance Ratio of Each Parameter

Horizontal Vertical
pattern2/patternl ~ 1.001 0.991
Pattern3/patternl ~ 1.025 1.007
Pattern4/patternl  1.034 1.023
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