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Abstract

Japan Proton Accelerator Research Complex (J-PARC) Main Ring (MR) is a proton synchrotron which provides high
intensity proton beams to Neutrino Experimental Facility and Hadron Experimental Facility. Beam power of the proton
beams was achieved up to 240 kW with beam commissioning, improvements and adjustments of devices in this spring.

Power supply system for main magnets has been improved by reconstructing filters, control system, and so on. The
improvement of the control circuit with a variable feedback gain has reduced an acceleration period from 1.9 sec to 1.4
sec. The tracking error has been reduced by the variable feedback gain. However, the transitions of the feedback gain
make some tracking errors. The variable feedback gain also does not control the tracking error in the last part of the
acceleration period. Therefore we have installed a voltage feed-forward unit in the power supplies for increasing the
beam power and providing a 8 GeV proton beam to COMET (Coherent Muon to Electron Transition) experiment. In
this article, the detail of the learning control system and the tracking error correction using the voltage feed-forward unit

are described.
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Figure 1: Schematic view of the control system with a
voltage feed forward unit.
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(a) A picture of a front panel of the AD unit.
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(b) A block diagram of the AD unit.
Figure 2: A picture and a block diagram of the AD unit.
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Figure 3: Current pattern and current deviations with or
without the learning control. (a) Reference current pattern.
(b) Current deviation without the variable feedback gain
and learning control. (c) Current deviation with the
variable feedback gain and without the learning control.
(d) Current deviation with the variable feedback gain and
the learning control
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Figure 4: Current pattern for the COMET experiment and
current deviation. (a) Reference current pattern. (b)
Current deviation without the learning control.
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Figure 5: Current pattern for the COMET experiment and
current deviation with or without the learning control. (a)
Reference current pattern. (b) Current deviation without
the learning control. (c) Current deviation with the
learning control.
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