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Abstract

J-PARC MR delivers 470 kW beam for T2K neutrino experiment and 45 kW for Hadron experiments. J-PARC plans
to increase the repetition rate of the MR to reach the design value of 750 kW and to achieve the higher intensity beyond
1 MW. In this paper, we describe the possibility to increase the beam power to 3 MW using a bunch manipulation scheme.
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Figure 1: Intensity history of J-PARC MR.

Figure 2: Nine sets of new FT3L magnetic alloy loaded
cavities.
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Figure 3: Comparison of RF field gradient of cavities for
hadron beam acceleration.

* means the cavities which have large aperture.

Figure 4: Design of a new 8 GeV booster.
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Figure 5: Voltage pattern for batch compression.
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Figure 6: Contour plot for batch compression.
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Figure 7: 6-cellcavity.
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Figure 8: RF voltages and bunch shapes during batch
compression from H=9 to H=13. Variations for every 6.6
ms are shown.
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Figure 9: Variation of bunch length during batch
compression.

2.3 Batch Compression from H=9 to H=15
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Figure 10: Batch compression from H=9 to H=15.
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Table 1: Batch Compression

Compression No Yes

No. of Batch 4 10 8

RCS Beam 1.6 MW 1.6 MW 2 MW
Cycle Time 1.16 s 14s 1.32s

No. of Bunches 8 13 11
Harmonic 9 9-15 9-13
number

RF Period 599 ns 359 ns 415 ns
Proton/cycle 53 X 10™ 87 X 10™ 92 X 10™

Beam Power 2.2 MW 3.0 MW 3.3 MW

3. Discussions

3.1 Application of Batch Compression to the present MR
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3.2 Application of Batch Compression for SX
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Figure 11: De-bunching for SX after bunch manipulation.

4.3  Application of Batch Compression for SX abort
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Figure 12: Batch compression for SX-Abort.

4.4  Other schemes for multi-MW
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