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Abstract

J-PARC Main Ring (MR) is a high intensity proton synchrotron which accelerates protons from 3 GeV to 30 GeV.
In J-PARC MR, the current ripple of their main magnet power supplies adversely affect the flatness of slowly extracted
beams. This is because such magnetic field errors vary the betatron tune, which must be precisely controlled to maintain
the stability of the beams. To solve this problem, we have proposed to use the measured output current of the magnet
power supplies for the real-time prediction of such betatron tune error. This method can realize the real-time correction
of the betatron tune error. For this purpose, we installed the analog-to-digital converter boards and FPGA boards near
each power supply and connected them to each other so that the measured currents of our several power supplies can be
digitized, gathered and finally converted into the betatron tune error. In this paper, we describe the details of not only the
electronics and these connection but also the experimental result using the system.
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Figure 1: The overview of the proposed method.
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Figure 2: The betatron tune calculated based on the cur-

rent deviation (the upper figure) is compared with the di-
rect measurement (the lower figure) .
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Figure 3: The FFT of the current deviation of the bending
magnet power supply in J-PARC MR.
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Figure 4: The setup of the proposed real-time optics cor-
rection system. The actual correction using the correction
magnet is not yet done.
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Figure 5: Concetual block diagram of the developed FPGA
board.

Figure 6: Picture of the developed board.
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Figure 7: Concetual block diagram of the developed AD
board.

Figure 8: Picture of the AD board.
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Figure 9: The experimental setup using dummy signal.
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Figure 10: Eight dummy signals from the D1, D2 and D3 buildings and the summation of all signals.

detected and calculated on the FPGA board at the D2 building.
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