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EVALUATION OF BAKE-OUT OPERATION WHEN NEW EQUIPMENT IS ADDED TO
J-PARC MR
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Abstract
In the MR synchrotron of the J-PARC high-intensity proton accelerator, gas emission from the inner wall surface of
the beam duct is constantly observed as the proton beam bunches passes through. The amount of gas released is larger
with higher beam intensity and higher vacuum pressure, and conversely smaller in relation to the integrated charge or
total beam current that has passed through. Since the area that was exposed to the atmosphere and worked on during
maintenance has little time to exhaust from the atmosphere, the pressure is high when the beam operation is resumed, and
since the beam passes through the area for the first time, a large amount of gas is released, causing the pressure to rise
further, leading to beam instability and beam losses. To avoid this, a certain amount of time is necessary to promote gas
release by intentionally reducing the intensity of the circumferential beam when operation is resumed, which we refer to
s “burnout operation”. Among various past installation operations, we extracted duct replacement at periodical arc
sections and collimator replacement operations as comparable cases with complete conditions, and verified the effect of
beam burnout from the exhaust curve of the vacuum pressure caused by the atmospheric exposure operation. The results
show that the heat-baking process should be performed before the installation to reduce the burnout time, and that
sufficient exhaust time should be ensured before the operation.
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Figure 1: Layout changes in collimator area.
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Figure 2: Vacuum pressure at collimator area and the beam power of each years, based on the time from pumping start in
air.
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Figure 3: The missing bend area and EQ magnet for SX
spill adjustment.
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Figure 5: The new ducts for IG.
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Figure 4: Pressure trend at missing bend area near EQs and RQ. For comparison, also plot in #049 of no SX-magnet.
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Figure 6: Pumping curve at the new IG ducts of #068, #061 and #054 respectively.
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Figure 7: Trend of BLM and vacuum pressure near the new 1G ducts of #068, #061 and #054 respectively.
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