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Abstract

The J-PARC Main Ring (MR) is being upgraded from the current 510 kW to 1.3 MW. To cope with the increased beam
intensity, the Intra-bunch feedback system (IBFB) with beam position monitor (BPM), FPGA, and stlipline kicker needs
to be upgraded to support high frequency up to about 200 MHz. In order to examine the performance requirements for
the IBFB equipment, the damping rate of the current betatron oscillation suppression was measured, indicating that the
current IBFB may have a severe upper performance limit. The emittance at the extraction was measured and compared
with the normalized emittance during utilization operation, and the upper limit of acceptable emittance was set for future
adjustment. In addition, the benchmark test of a simulation program under development was performed, and the beam

instability in the simulations was found to be close to the theoretical.
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Figure 1: Frequency components when instability is occur-

ring at Ng = 3.1 x 103 ppb.
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Figure 2: Average at Courant-Snyder invariant v/.J in
bunch, which corresponds beam amplitude.
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Figure 3: Beam intensity variation of 2 bunches. 10 ms

corresponds to about 2000 turns in J-PARC MR.
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(a) 30 GeV proton beam at 3-50 BT

(b) 3 GeV proton beam at abort line
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Figure 9: Conparison of normalized emittance for injection and extraction.
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Figure 10: Comparison of growth rates simulated and calu-
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10'3 ppb.
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