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PRESENT STATUS OF PF RING AND PF-AR AT KEK

WA S BE IRV, BWO, I BER]L IO R, BRI RsE, Rl E, & Hok, vk =
gk Tk, Soh AR, xR PELE, Rk BT, R (R, T o S, MR EOR, HEE ERS,
IR, B OEWL, Tl BA, B B, MR Z2, B & Z2mEF @A, |t AU, AR FE,
HUR ok, R IE3C, BE 2k, PR KM, RAf deth, PR BueE, )1 Fnss, 27 b PES, O5E B,
JER GERRS, SR, AR @, LB B, W SRR, S RIK, EAN FEE], AR OB, AR WA,

A S, BHOIEAN, & h—, R 3

|

Takashi Obina®, Masahiro Adachi, Akira Ueda, Takashi Uchiyama, Shu Eguchi, Toshiyuki Ozaki,
Tatsuya Kageyama, Xiuguang Jin, Yukinori Kobayashi, Saito Hirotoshi, Shogo Sakanaka, Hiroyuki Sasaki,
Masayuki Sato, Yoshihiro Sato, Hidenori Sagehashi, Mami Shiozawa, Tatsuro Shioya, Satoshi Shinohara,
Miho Shimada, Yoshito Shimosaki, Ryota Takai, Hiroyuki Takaki, Takeshi Takahashi, Mikito Tadano,
Olga Tanaka, Yasunori Tanimoto, Toshihiro Tahara, Masafumi Tawada, Kimichika Tsuchiya, Daichi Naito,
Shinya Nagahashi, Norio Nakamura, Kazuyuki Nigorikawa, Takashi Nogami, Kaiichi Haga, Kentaro Harada,
Nao Higashi, Tohru Honda, Katsumi Marutsuka, Chikaori Mitsuda, Toshihiro Mimashi, Hiroshi Miyauchi,
Arata Motomura, Naoto Yamamoto, Masahiro Yamamoto, Masato Yoshida, Shinichi Yoshimoto, Ken Watanabe
Accelerator Laboratory, KEK, High Energy Accelerator Research Organization

Abstract

The High Energy Accelerator Research Organization (KEK) operates two synchrotron radiation experimental facilities:
the 2.5 GeV PF ring and the 6.5 GeV PF Advanced Ring (PF-AR). In FY2022, the PF ring will continue to upgrade the
beam orbit stabilization system and started to upgrade the low power RF (LLRF) system. In the PF-AR, various beam
tunings are performed toward full-scale user operation at the instrument development test beamline (AR-TBL). In this
paper, the present status of the PF ring and the PF-AR operation will be reported and presents a new concept of hybrid
light source that combines the advantages of a superconducting linac and a storage ring.

1. [XL®HIZ Table 1: Principal Parameters of PF Ring and PF-AR
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Table 2: Operation Statistics in PF Ring from FY2009 to
2022

Fiscal Ring Ring User Failu  MTBF (h)
Year operati- adjust- operati re
on time ment -on time
(h) time (h) time (h)
(h)
2009 4,976.0 979.5 3,961.9 34.5 167.0
2010 5,032.0 958.7 4,050.8 22.5 226.7
2011 4,696.0 1,875.1  2,809.2 11.7 157.3
2012 4,416.0 624.0 13,7529 39.1 164.9
2013 4,176.0 672.0 34514 52.6 159.3
2014 3,024.0 696.0 2,316.6 11.4 155.2
2015 3,888.0 839.6 3,034.0 14.4 132.5
2016 3,432.0 504.0 2,910.7 17.3 162.7
2017 3,624.0 624.0 29834 16.6 2143
2018 3,408.0 576.0 2,803.6 28.4 166.6
2019 3,504.0 440.0 3,004.1 59.9 153.2
2020 3.120.0 536.0 24256 1584 172.3
2021 4,368.0 624.0 3,720.8 23.2 220.2
2022 4,128.0 512.0  3,590.2 25.8 144.6
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Figure 1: Bar graph of operation statics in PF-Ring.
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Table 3: Operation Statistics in PF-AR from FY2009 to
2022

Fiscal Ring Ring User Failure MTBF
Year operati- adjust- operati- time (h)
on time ment on time (h)
(h) time (h) (h)
2009 5,063.0 542.5 44457 74.8 107.1
2010 4,638.5 5425  4,037.5 58.5 54.5
2011 4,131.5 1,162.0 29415 28.0 59.3
2012 4,080.0 408.0  3,643.2 28.8 111.3
2013 3,912.0 4340 33784 99.6 74.0
2014 2,352.0 360.0 1,955.0 37.0 90.5
2015 3,336.0 5520  2,753.0 31.0 154.7
2016 1,821.0 717.0  1,085.7 18.3 84.9
2017 2,448.0 312.0 21113 24.7 38.8
2018 2,064.0 456.0  1,581.6 26.4 64.3
2019 2,568.0 456.0  2,099.7 12.3 264.0
2020 2,520.0 408.0  1,943.9 168.1 150.9
2021 2,976.0 560.0  2,404.7 11.3 241.6
2022 3,000.0 560.0 2,418.3 21.7 143.5
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Figure 2: Bar graph of operation statics in PF-AR.
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Figure 3: Traces of water leakage in BO1 coil.
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Figure 4: Example of orbit bump calculation. Left:
Injection bump orbit when three conventional Kicker #1,
#3, and #4. Right: three units of Kicker #1, #2, and #4.
Several other patterns were also considered. In this
example, the injection beam oscillation increases by about
3.8 mm and the required injection angle at septum 2 is
1 mrad larger, but the tracking simulation indicates that the
beam can be stored in the ring.
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Figure 5: Electron beam transport lines for the PF-AR and
the PF-Ring in Linac 3rd switch yard.
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Figure 6: Trend graph of the stored current (blue: unit:
mA), the position of the internal target from the beam
center (green: unit: mm), the beam lifetime (red: unit: min),
and the event rate (black: unit: Hz) observed at the
beamline side during the period from 17:00 to 18:30 on
February 21, 2023.
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Figure 7: Conceptual diagram of hybrid (Linac/Ring) light
source and typical beam patterns.
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Figure 8: Synchrotron radiation spectra of PF-HLS based
on tentative beam parameters.
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