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AFTER 10 YEARS, IS THERE ANY AGING DETERIORATION OF VACUUM SYSTEM
AT J-PARC MR?
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High Energy Accelerator Research Organization

Abstract

Over ten years have passed since J-PARC MR vacuum system started operation. Since the suspected performance
deterioration occurred in sputter ion pumps and B-A gauge of the chamber of Injection Septum II where the pressure was
as high as le-5 Pa, the pumps were exchanged in 2016. We examined whether abnormality has occurred in the pump
and/or gauge from the exhaust curve accumulated for 10 years and revealed that there is some abnormality tendency in

either or both.
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Figure 1: Pressure distribution in MR at various conditions
such as FX 490 kW operation, SX 51 kW op., and static
state after 10 days from the beam stop. The gray lines in
Arcs indicate positions of IPs (omitted in Arc B and C for
easy viewing). Almost all IGs except Arc A’s three IGs are
located directly above or near IP. The inset is a schematic
representation of the true parabolic distribution. Three
exceptional IGs of Arc A measure the maxima. A-E
indicates the Injection Septum II, SX ESS1&2, SX
magnetic septum1&2, FX Kicker 1-5, FX low-field septa,
respectively.
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Figure 2: Vacuum pressure trend of the chamber of injection septum II and a typical position in ARC. The red line
indicates the IG, sky-blue is for IP#1, blue is for IP#2, and green is for ARC, respectively. The upper graph shows the

beam power of MR.
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Figure 3: a) Pressure and temperature trend of IP baking. Due to the limitation of the work in the tunnel, baking was
carried out three times during the daytime only. Vacuum equipment was kept sealed for first two nights. The IP succeeded
in continuous operation from the morning of the third day, and pumping only by IP after the fourth day. b) The pumping
curve. Two dashed lines have slopes of (upper)-0.55 and (lower)-0.40, respectively.
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Figure 4: Pumping curve of a) IG, b) IP#1, and c¢) IP#2 of the chamber of injection septum II and a typical position in
ARC. Arrows indicate the time when the pump was changed at 2016.9. The start time of ARC data was set as 2010.9
when the pump was installed in this place. The slopes of dashed lines are a) -0.5(both IG and ARC), b) -0.73, ¢) -0.81.
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