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Abstract

The High Energy Accelerator Research Organization (KEK) operates two synchrotron radiation storage rings at the
Photon Factory (PF): the 2.5 GeV PF ring and the 6.5 GeV PF Advanced Ring (PF-AR). Despite over 40 years of operation,
both rings maintain stable performance with a failure rate below 1% through timely upgrades. This paper reports the
current operational status, upgrades, and R&D of existing facilities, and outlines future plans, including a quantum multi-
beam facility and a FEL facility based on an advanced hybrid light source concept.
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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 35.4 nm 246 or 144 nm
Circumference 187 m 377 m
Beam Current 450 mA 50 mA (single)
Operation Mode Top-Up Top-Up
Number of ID 11 5

2. EEORIK

2.1 2024 FEOEEAREEE
Table 2 T[T 3 ] 2022 EFEDD 2024 AEEET

- 1066 -



Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

@ PF V7 OiEfRH 2R, (KRR OHEIZ>
WCIERE R B IO W B O gk #s (1, 2)ICF0#
LTCW5), X 113 15 FEHoEisF 22777127
Ty hL TN, —W—iEERRE o B =L LT 2021 4=
FE LI, PF 3,600 IEfE], PF-AR 2,400 Biff L Cx7-&
ZA 2024 AEFEIX B AR AR TE L, 777 TClE 2023 4
B TWDZENBHE THHN ., ZIUIRHEEND
FEHIL TN TN 25 0D NN 44 5 39 1 S e ) 2 T
T 5720, BEME LB HIEIVE Lo N
BTHY, N7 NVEIZLDHDTIERW,

BRI RTEE LD L2 27.5 B E2ro7=
DN, MR ERITH 0.7% ., 24 i B T BE (MTBF) 13559
192.4 FRfC, EIZFF N EL e 7o BTkt LT L
EALTCWDHLOD, +3IC BRI/ BE EFFCETND,
HEDOWNRE R CTHDHE 2024 R IXEMARBEN
%9 34.3% . RF BIRAS 27.6%E72020D 2 DN KE %
HD TS, RE VAT LD T JWTITAE T 2o
T2DIZH LT, 2024 FEFE 17T A AP DR FHDBEIEL
T2l BE O 4 HiEEED 3 BIEIRISHGLTO
Z—HF IR N < Ar o Tn, ZOMRPUTHINL T,
HAEXV RF 774 AN 1 BERET D T RIEEZ ST
THEREZIT> TS, PF COHHEUWEILRN 12 F
S0lipotz, SBULE TN —T LHEF LRI HEEL
TV, ZDLE | HZRHEIE DAL ClrIe<| PHRE - 1%
REm Ea bl oo A LN UL,

Table 2: Operation Statistics of the PF-Ring

Fiscal Year 2022 2023 2024
Total Operation Time [h] 4128 3648 4440
Schduled user time [h] 3616 3096 3848
Number of failures 25 18 20
Total down time [h] 25.8 15.2 27.5
Failure rate 0.7 0.5 0.7
MTBF [h] 144.6 172.0 192.4
Mean down time [h] 1.0 0.8 1.4
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Figure 1: Bar graph of operation statics in PF-Ring.
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Table 3: Operation Statistics of the PF-AR

Fiscal Year 2022 2023 2024
Total Operation Time [h] 3000 2760 2976
Schduled user time [h] 2440 2184 2424

Number of failures 17 16 14

Total down time [h] 21.7 30.3 10.8

Failure rate 0.9 1.4 0.4

MTBEF [h] 143.5 136.5 173.1

Mean down time [h] 1.3 1.9 0.8
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Figure 2: Bar graph of operation statics in PF-AR.
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Figure 3: Beam current and lifetime during the vacuum
trouble of the accelerator tube at the injector linac.

3. BIBFHEZDSEL.IVUVRET1.EH
fExtzRGEE
3.1 PFUL/

3.1.1  PRUEIR S

PF V27 OB — ALE O L EMER EO7-8 MU
A B L OUSER A M H T2 PR ERO—E 4 5
FLic, HEROBIUIH B L ERED 100 ppm F
il T8, FrEFE TIE 10 ppm Kz AAELL, &
BRIZ 3~4 ppm DL EEAZ R LTZ, ZAUTEY, @b
7R BB UEHIAE A % 7o B BRI O B H i A Nr L
7o BRI, BRLI= Y 2— L OMAA DRI
Fo TR SN TV D, BIROERHNIZ, 5%
BHEY 2= VOFIZE>TEERGETHDH, N—AL
=R EY2—/LOERKIT 125 A/ 140-160 V. £721%
500 A/45-50V THYH, ZNoxEHWAZET, A BIEER
1X 650 A/ 140 V. B RIFEJRIZ 750 A/ 45V OERH
ERITED, bbb TEHZRMEEBEAX—ZADTDHD
INEYEL R L TS, ) 4 124 AN—/LRI# TOE
HART,

Figure 4: Old and new power supplies for quadrupole and
sextupole magnet.
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Figure 5: Stability of A-type power supply for 10 hours of
operation after the installation to the PF-Ring.
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Figure 6: Beam position displays from the previous BPM
system (left) and the new system (right). Both plots
indicate deviations from the reference orbit.
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Figure 7: South straight section after the installation of the
new DCCT. The cylindrical apparatus near the center of the
photograph is the DCCT equipped with an external
magnetic shield.
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Figure 8: Conceptual design of SC-Linac based quantum
multi-beam facility.
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