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PRESENT STATUS OF PF RING AND PF-AR AT KEK
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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 FY2023, the PF ring has been continued to upgrade
the beam orbit stabilization system and completed the upgrade of the low power RF (LLRF) system. In the PF-AR, full-
scale user operation at the instrument development test beamline (AR-TBL) has been started. 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.
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Table 1: Principal Parameters of PF Ring and PF-AR

PF ring PF-AR
Beam Energy 2.5 GeV 6.5 or 5.0 GeV
Natural Emittance 34.6 nm 293 or 174 nm
Circumference 187 m 377 m
Beam Current 450 mA 50 mA (single)
Operation Mode Top-Up Top-Up
Number of ID 11 5
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Table 2: Operation Statistics of the PF-Ring

Fiscal Year 2021 2022 2023
Total Operation Time [h] 4368 4128 3648
Schduled user time [h] 3744 3616 3096

Number of failures 17 25 18

Total down time [h] 23.2 25.8 15.2
Failure rate 0.6 0.7 0.5
MTBF [h] 220.2 144.6 172.0
Mean down time [h] 1.4 1.0 0.8

PrY v 7B
6000

mER )

5000 m TR - 22T 4 RN

w2 — ()

4000

3000

2000

1000

D P P PP B PP DS DD PP S
Ns PR E EF & &S
I I N I I S IO I i
L A S U L . i L

Figure 1: Bar graph of operation statics in PF-Ring.

Table 3: Operation Statistics of the PF-AR

Fiscal Year 2021 2022 2023
Total Operation Time [h] 2796 3000 2760
Schduled user time [h] 2416 2440 2184
Number of failures 10 17 16
Total down time [h] 11.3 21.7 30.3
Failure rate 0.5 0.9 1.4
MTRBEF [h] 241.6 143.5 136.5
Mean down time [h] 1.1 1.3 1.9
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Figure 2: Bar graph of operation statics in PF-AR.
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Figure 3: Optics of the four basic cell types.
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