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Abstract

PF-AR (Photon Factory Advanced Ring) supplies high-intensity pulsed X rays by a stored energy of 6.5 GeV and an
exclusively single-bunch mode operation. PF-AR is used as a dedicated synchrotron radiation source since 1987 after
the TRISTAN project was completed. The total operation time is about 5000 hours a year, and about 4500 hours are
used for the synchrotron radiation experiment. From 2006 to 2008, reinforcement of the total pumping speed and
renewal of the bending magnet power supply were accomplished. The mean time between failures (MTBF) was
improving gradually, and exceeded 100 h for recent two years.
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#1:PF-AR DER/NT A—X
Beam energy 6.5 GeV
Circumference 377Tm
Natural emittance 299 nm - rad
Injection energy 3.0 GeV
Typical num. of bunches 1
Initial stored cuurent 62mA
Num. of insertion devices 6

2. BREVATLEER -
PE-AR [Z7C% kU A X VNSO T — 2% — 1 v 7 === ~

T TChole, NI AZNIRHO>T KEK B 777 1 : PF-AR } O} KEKB. BT D%4 3 AT Lk
RU— DR S IZERIC, LINAC 20D A A U 2 e ey b GRIRES ISR () % & hr 2 B A

T ~DEBRANFBEPHFER S, TSN AR 13

T =2 —L LTOKEE/ A, 1998 FLIREIT T U bk (HAVET Y —) REECIEE k o x

HEERBAM Y > 7 & LTEERESN TS, PRAR L ) i3rh A 2 B0 %R R TR T 5 4B IZLT

I3 KEKB O&E -V 7 L BT(Beam Transport) & 3EH o 1 5 04, o 5., BT O—EORIAER A % %

LTEY, BEVAT AIOWTIE PF-AR, KEKB  4< /7 xy b L. B8~/ %y hORE %357

Vo7 ROBT # L CKEKB HIIETEILT - L cAME—ANY L/ ~BETEx2< 5, U

2. VI E— DA by S AR LER Y — A &SR

T4 %, EROFIEZEE 2V TEEREND

= tmanabu@post.kek.jp

344



Proceedings of the 7th Annual Meeting of Particle Accelerator Society of Japan (August 4-6, 2010, Himeji, Japan)

Uy MREICBITLEY ETDE, /¥ —mY
JMB)E BT ORZE~7 3y MRX T LY 7T
ANy R=RNFEAEIND, Floa—V —EiiiH|
E— ATy v X —OHER EREHEE—LT A4 D
BRFMEDRNL LR VRREN AT 5 &0 AF, &
FEELARAHEZR Y X v MREE~IEHIMICBEIT LAWY
BREWRTDH L IR ->TW D,

3. E¥nkfE & TDAER

PF-AR % 2001 FEIZEHZE 2 DA AR 20 A
TT U v T ERA OWETR, RO ANE X FEOR
FEAvMGE N Tz, £7- 2006 4D 2008 A E
WT TEIA R B A F R FHEHRICED Y 7
22 O PESGE FE 2N R 22 S v, 2007 FEICIX
R ERAERO T F NI Tz, K 2 12 2001
FEPE D & AL EGE L O IERRRER & = ONFR &2 7R
T, - 3 ICHRT & DEIS ., X 412 2005 FE
M 2009 AEE AR L7 BRI ONER 2 & 0|
BETRT,

6000

5000 - @ Miscellaneous

4000
B Failure

3000
@D Beam

2000 Development
@ SR Experiment
1000

0
2001 2002 2003 2004 2005 2006 2007 2008 2009 FY

X 2 : & EALSOE DL ORI & F DO NFR

o — H — E #i5 (SR Experiment) @ ffi . Beam
Development (ZIX~ Y v AL T 4 —aI v g =
> 7, Failure |ZIXEREAT OB BN O B R H 22
N T 7V LI X AiElR{E 1 Miscellaneous 121 E
HIRSFRO U o Z NIR O 72 E R E F TV 5,

2001 FFEIFEZERORMANKEZCAT T U &~
7 EREAT DOHETR, HIER O AIVER 2 5% O m b s
EZEN 2001 42 2 AR XD 12 ARFE TiTbiL,
2002 FFOEF L0 gD I vy a = IR
1T, EEERFRIL 1416 KFREI(59 A) LBV H DT
bote, Fiz 2001 FREEITILE ELSGEEE & RIRE
B LW B O & B — AT 1 VEE D
fThii-, 2002 FEEHSITEEICDT Y EHEE
BROSEFH 24T o4 2002 420> 5 2009 4R £ TOFH
EEARE[] 1T 4982 WEMH], O YL EBRICHIH S 7k
ML 4133 B CTEAKD 83.0% L 7> T35, /-
B — LR3I 669 HF[E 13.5%. #kfE 104 Hif
2.1%., Z D 76 B 1.5% & 72> T\ 5%, 2005 4F
736 2009 FEDIEZE 5 EICR - Tk, FHEERHR R
1% 4987 WREfE], HHH BRI R S v REREIE 4255
BRI TR 853% Lo TW5, £/ —ABH%E
I% 568 HFM 11.4%. #fE 95 WFfi] 1.9%, < dfth 68
] 1.4% & 72> T 5, 2007 42 £ Tl 1 @IS
1 H., 2008 LML 2 AEmEIC 1 A~y v A4

F 44— DRl & & > TRV, 2008, 2009 FE I
TEHARE R O 90% D3 Kl e SEBR R & 72 > TV B,

%
100%

M
80% Miscellaneous

B Failure
60%

EBeam

40% Development

E SR Experiment
20%

0%
2001 2002 2003 2004 2005 2006 2007 2008 2009 FY

X 3 : & E LU LLE O EERIEE O NER O EE

FY2005 - FY2009

Failure, 95.8, Miscellaneous,
2%

68.54, 1%

Beam
Development,
568, 11%

SR
Experiment,

4255.26, 86%

X 4 : 2005 FEH 5 2009 & @R L 7= s ]
ROENE

2

4, E—L A5t

PF-AR /X BT # KEKB DA A U v 7 EF LT
WA DTSR R RB8Y THD, BAIE PF-AR T
X1 H 2BOERAFEZIT>TND,

AFH#R(LINAC)IE PF-AR, KEKB, PF ® 4 2DV
VI THAELTEY, PF-AR ~{X 3.0 GeV DETF,
KEKB ~I% 8.0 GeV O+ & 35 GeV OEF. PF
~E 25 GeV DETFEAHN LTS, F7- KEKB &
W PF ~I% 8.0GeV D& 1. 3.5GeV D5 1.
25GeV DETFD 3 BE—LE LR LICH ) B
HZENARET, 3 VU T RIBFCERG AN 21T > T
W5, PF-AR ~DAHTIZE Y 7 EdF LTy
%5 BT O %)L ¥—% KEKB D 8.0GeV 75
3.0GeV ~"EHETLLENRHY , oV 7LD
B AT S LTy, LA -> T PF-AR ~
DANFEFIL KEKB &Y PE ~8fe AF % thkr L
PF-AR HM CTAH%ZIT-o T 5, BT DT /L¥—
EERL PF-AR DL~ 7 3y " BT EAH O
OB ZICET LRI RE TS D, BE— 2 AN
HICERAN T OMEZ 5%, V7 NO RF-
KO(RF knockout) & W T3 FHlifb 2470, B
VT 62 mAFREEETE L7214 6.5 GeV £ THIHZ1T 9,
IEZIZITE— 2 A ZMIE L, $lUE~7 1 — KNy
7 EEIWESH TR EERE— R~U 0V B2 5, &
T E— A, B AFMOE— AHLUENLE L
T~D xR L BT DT R/L¥—% KEKB i~ v &
25, ZO—HDOFENET PF-AR AFHZZ 4 2 I

-345.



Proceedings of the 7th Annual Meeting of Particle Accelerator Society of Japan (August 4-6, 2010, Himeji, Japan)

135915 PRRETH D,

5. ®PE#HETE MTBF

BOWIMIZIEE TIERWA, 82 < HHRAE
EDOEFALH LB S 4D

“
PF-AR T —#—ER IR A L7 i i & = %
DNFROFE 2R, ZZTlfELId, = —H —& 80 = SETY
5% — A 2 M OERAHLSCTHEIT5 2 L Th Y ol _ nikn
E—AX T OM, Bt —AT 4D E— A s | BRF
Yy v A—%BL DTN R TOERE LT, w0l __ |[pLirss
X 5 12 2005 4EFE A~ 5 2009 4FFE o ik a4k & 7 0 | | i I e
DOHNREWR T T 712 L TORT, ElibENHEL T 20 1 1 {|oAs
B, WEASORLEITO, B =L ZFAR LT 0[] = [ L |ema
SINEBRZERT 2 E CICE LR E X T2 A 0
Akﬁ%b\ %@&WV&’I)A@/E]\%I‘& W%R%G 2005 2006 2007 2008 2009 FY
heba X5 : o—W—@Els T OB A
ik AEOBEE, 3725 Mean Time Between Hour
Failures (MTBF) %, A7 Y = — /b ST s 6 5k 120
IRef] 2 i P g CFl > TR Lz, Flexv s da ST
LDOE G ER% % - 72 {4 Mean Down Time % o
(MDT)& LT, FNENEFET LICEK 21TRT, 72— BRF
— O Life @ %
#2 1 PF-ARDMTBF & MDT 8 DLinae
Fiscal Year ~ 2005 2006 2007 2008 2009 2 {%%%;% O M
User Time 4456 4032 3624 4344 4392 = B MAG
Failures 79 51 60 40 41 0 ‘ ‘ ‘
Total Down  69.3 551 452 417 91.0 2005 2006 2007 2008 2009 FY
Time (h 3 s PN =
hﬂ%&) 564 791 604 1086  107.1 K6 2 A LOGF £ ONR
MDT (h) 0.9 1.1 08 1.0 2.2 6=+
WREEE ONTIL, ERAA (MAG)., E— ABI% PF-AR Tl 2001 4RO E Lo Tik e — A4

=

(BM)., A&t 27 A(AH)., AFEHLINAC), HZE
R(VAC), FHmadk (Life 29%)
B e — 25T 4 (BL)., MmEKERSE
FIZHBELTT T 7R LTV A,
MTBF [ X2EN A H i, 24EMIZ 1 0 0 MY
EBZTW5, BIZIER L 6GeV DY v
7 Td % ESRFUTIL 5 0 B2 D MTBF 2SHiE
STV DA, T ik LT ke vl & Gldk
LTWb, K5IR LIEMBESFEOF T RF ICLD
E—AF U TFNEE AV EDOERET 10 BERHTH S
Z LM MTBF ORESIZHEELTWD, EOFEEIC
BOTHE—AHFMAKIC LD HANNHER T

(itigk%) 72

- -
— —

TR
BHEZEWR, CHIIF AN T o EIENCE B
DT PF-AR IZRBIIRBIGTHDH, AN NT v
I N— RU =7 OEE TR < E ISR ASR
MWABER DT T DE 7 2 A N TIEFAERKNS
WENZ B IL72720, 2006 4R 2008 4RI T
TRy BAF R T a3 UHERORE & T oy e
RCTEZDT, XAMNMTI BV ITDERERST
W3 AT A 2 IR 7 (DIP) & 2008 45 LUMEAA IE
LTW5, 2008 £, 2009 42 FHamadkml i mn
PLATZ T L7=D1E DIP IRIE DR B - 7=
EEZHND, 2009 FFEIIE—LAX T N DEZE
U—2r N2EFEE LT, V7N TOEZEEENN
e, X432 NETT 42 BB K
ATWD, M6ICLDEZ 2 3EMTENAEBIRD
BIEIZ LD E T B A LOBENMNIE SN D, HfEE

. EEEOINE(RF),

7 FNROMIIEERA . 2007 FE IR M E R A B
REEHEET LIEMESRa A= bbH D,
1R 1) FERG AT AL DUAR . ASHRERE A DAKRLEI,

BRI INERCAR 7 X A X h—72 Y 1980
FEROBEBEBY VMO L TERA LT 2
K= " EEL< BHD, Lo TEMLIZED
BB 2 FE DN L S AL D ER IS SN DT, BEBE RIS
ZOWNROMHEZFEN LT, RAICFEY THLER
& HT &2 PRI T U, HERFMRSF 2R T Z &8
SBWo FEHEI 5 LB, SR E O
255, PF-AR D227 Il OfkE 2 H e L 72,

7. Bt

H % PF-AR OB R HERFICH#E D > TR LT
W5 PF, KEKB & X LINAC O J5 2 IZf&#EW - LE
TO

S5

[1] http://pfwww.kek.jp

[2] T.Honda, Proc. 5th Annual Meeting of Particle Accelerator
Society of Japan, Higashihirosima, August. 6-8, 2008, p631.

[3] H. Miyauchi, Proc. Particle Accelerator Society Meeting
2009, JAEA, Tokai, Naka-gun, Ibaraki, p681.

[4] J-L. Revol et al., Proc. EPAC 2006, Edinburrgh, Scotland,
p3290.

[5] Y. Tanimoto et al., J. Particle Accelerator Society of Japan,
7 (2010) 43.

-346-





