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Abstract

In the Photon Factory Advanced Ring (PF-AR), which is an electron storage ring for a synchrotron radiation source in
the X-ray region, the electron beam of 2.5 to 3.0 GeV were injected and accelerated to 6.5 GeV before user experimental
mode. The construction of the PF-AR direct beam transport in 2017 enabled full energy injection. In response to this, PF-
AR upgraded for top-up operation. We tested injection with the gap of the all in-vacuum undulator closed to the minimum
in April 2017, and we modified interlock system for top-up operation during the summer shutdown. We measured
radiation survey with the synchrotron radiation through the beam-line (MBS Open) in December and there were no
problems at the all beam-lines. As a result, we inject beam with MBS open, and we succeeded the top-up operation in
November 2018. The stability of the stored beam current achieves to about 0.2 mA (peak-to-peak) for 55 mA.
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Figure 1: Schedule for the PF-AR top-up operation.
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Table 1: IVU Gap Value vs. Injection Rate

Gap fli  Injection rate

TV al—2% e

[mm] [mA/s]

&7 Val—4  All Open 0.126
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Figure 3: PLCs for the PF-AR safety system.
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Figure 4: Beam oscillation by injection kickers.
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Figure 5: PF-AR status panel with top-up operation.
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