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Abstract

It is necessary to understand the reason why the accelerator has been interrupted due to beam loss or other machine
mal function in order to keep high availability in long term period. At J-PARC RCS, 25 Hz rapid-cycling synchrotron,
there is a system to record beam intensity and beam loss monitor signal for all pulses with 10 ms period. At this time,
in addition, new system to archive data with better time resolution if interlocked events occurred has been introduced.
Using these archived data, the events only RCS BLM gives MPS have been analyzed and it turns out that these events are
related to the ion source discharge which makes very low intensity within less than a second. In this paper other typical
events are presented and discuss how to improve the accelerator performance in future.
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Figure 1: BLM pattern due to kicker magnet 05 MPS.

ﬁ
:

Time [ms]
Figure 2: Beam intensity (DCCT) and BLM (BLM33; blue
and BLM43; cyan) variation in time for two consecutive
pulses. Kicker magnet 05 failure occurred around 45 ms
(Fig. 1 Left). MPS status signal is indicated with green.
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Figure 3: As same as Fig. 2. Kicker magnet 05 miss fired
around 18 ms (Fig. 1 Right). BLM33 signal appears at
60 ms, which corresponds to next extraction timing. It is
small intensity beam that is leaking from the Ion Source.
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Figure 4: Turn-by-turn beam positions of MPS and normal
events. Left is horizontal and right is vertical position.
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Figure 5: BLM pattern due to RCS BLM only MPS in case
of ion source discharge.
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Figure 6: Interlock event due to RCS BLM only. Beam
intensity is very low and it is due to ion source discharge.
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Figure 7: Turn-by-turn beam positions of Fig. 6 event.
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Figure 8: Beam intensity of each pulse during the ion

source discharge events in case of RCS BLM MPS related

to an ion source discharge.
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Figure 9: As same as Fig. 8 but no BLM MPS interruption.
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Figure 10: As same as Fig. 6 but not related to the ion
source discharge. The cause of these events is under in-

vestigation.
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Figure 11: RCS BLM MPS event but it is known to related
to main dipole magnet control program bug.
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Figure 12: Turn-by-turn beam positions of Fig. 11 event.
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Figure 13: RCS RF MPS event. Large beam loss and in-
tensity drop is shown.
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Figure 14:
(Fig. 13).
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Figure 15: The last accelerating cavity ACS21 MPS event.
It gives beam loss around injection and the first half of ac-
celerating period. Small DCCT signal is visible.
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Figure 16: Klystron-12 which drives ACS21 gives MPS
signal. Fast loss is concentrated in the injection period.
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Figure 17: Comparison of BLM pattern for various MPS.
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