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Abstract

The present status of the Photon Factory storage ring (PF ring) and the Photon Factory advanced ring (PF-AR) at High
Energy Accelerator Research Organization (KEK), including the measure against the decrepitude of several machine

components, is reported.
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Table 1: Principal Parameters of PF Ring and PF-AR

PF V7 PF-AR
E— AT R K —  25GeV 6.5 GeV
KFExI v& A 346nm-rad 293 nm-rad
JE & 187 m 377 m
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Table 2: Operation Statistics in PF Ring from FY2009 to
2016

i YUJE UVTRBR a—Y HEREN
TR B4 i (h)
(h) T E(h)
(h)
2009 (H21) 4976.0 979.5 3,961.9 345
2010(H22) 5,037.0 958.7 4,050.8 225
2011(H23) 46960 18751 2,809.2 11.7
2012 (H24) 44160 6240  3,7529 39.1
2013(H25) 4176.0 672.0 3,451.4 52.6
2014 (H26) 3,024.0 696.0 2,316.6 11.4
2015(H27) 38880 8396 30340 14.4
2016 (H28) 34320 5040 2910.7 17.3
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Figure 1: Bar graph of operation statistics in PF ring from
FY2009 to 2016.
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Table 3: Operation Statistics in PF-AR from FY2009 to
2016

&£E VOB YUUHE  a—Y HERR

R B4 EER (h)
(h) T1HR fEih)
(h)
2009 (H21) 5,063.0 542.5 44457 74.8
2010(H22) 4,638.5 542.5 4,037.5 58.5
2011(H23) 41315 1,1620 29415 28.0
2012(H24) 4,080.0 408.0 3,643.2 28.8
2013 (H25) 3,912.0 434.0 3,378.4 99.6
2014(H26) 2,352.0 360.0 1,955.0 37.0
2015(H27) 3,336.0 552.0 2,753.0 31.0
2016 (H28) 1,821.0 717.0 1,085.7 18.3
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Figure 2: Bar graph of operation statistics in PF-AR from
FY2009 to 2016.

H28 AEFEA IO PF-AR OE#A T, Pk S EE
A E VT 6.5GeV 7 /L= R V¥ — AN - A,
BRI A L OV o VOB REX 77 L%,
SEHA D o — Y E R~ (7] 1T 72 Y D 72 6D D S ESERR I
TTHIT,

S EFHIHE 2 A 13 H D44 2 e X128 G
IZ 6.5GeV DEFE—LANBAD, 27U —2F=
A —TE—LAWEB LN 0 7 7 A VAR LN
5. BWA/NT A—=FOWREIT-T2E 2 A, Fik
7 FRIZ 1 PF-AR ASHS® 7% LERA 1| OFRITD A
7 ) — = H—(SCHIS) TE — LR T X -
(Fig. 3) .

ZFDH, 2 BONVAETZ NEA T L &
WLt A, XX LERAO 1 DTFHROAT U —
VE=HZ— (SCHI6) TE—LWZTIN, BT F A
EHA T OE% (V2 FHERD) OAZ Y —rF=
X — (SCH#17) TE—LDBMERTERhoTlz, AV
V== —RIRO® 7 2 LERA DRME S A

- 1331 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

PASJ2017 FSP005

Y7L MIEEZTE LA, R R ARV ONR
BHOFFETHo7- (8 H SC#HIT TE—LRZ72WER
K, DATZRVBE N2 THoZZ &N
MBI L72) o SCHIT TE—ANRHERTX /20 E )
MBIEH 7205, FESEF20 0, Vo7 DE—A
NMEE=F—TE—LANAFHINTWDLDOEMHRL
oo TZETTHIHOARNRELZKT LZ, 2 HEH
D2A14HIF, VT oEe— Aﬁ%% & TE—
LB H — 2 JE B LT D O % RERR. \ZRNT—%
BAL CHEEAE LTI 2 A, %%2ﬁ@ﬁv
BFE—2N) U TICERB LR LT, £
DELED, Afte— Au%:& X —DIEE., Lk
DY T OEE, BEERBEOHS. Vv JEZERE
DIk % Fig. 4 12”7,

Figure 3: Beam position and profile of injected electron
beam captured by the screen monitor in PF-AR new direct
beam transport line (BT). The left figure is the first screen
monitor (SC # 1) of BT, and the right figure is the screen
monitor (SC # 15) before the septum magnet 1.
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Figure 4: Coherent oscillation of injected beam, closed
orbit of stored beam, ring vacuum pressure and stored
beam current at the first successful capture into the ring of
6.5 GeV electron beam, are shown.

E— LERERIEIT, SV AERADEA I T
RE— AT RIF— A%umﬁ%% I EEBIC
OB IEZTTV., ha iz LEREEA BT T,
VT OREZE E%ML%ﬁﬁLto%Lf\zﬂzo
H(H)$%5ﬁm‘@l\UV7&%%@l~ﬁ
Y e — A%mﬁﬂMAmiﬁ IR L7z, H
BEARKIZBIT S E—2am 233 <, it
LY v OBEMIHESED 80%% ERYD, B— A
ANFHZDOWTIERERD 3 GeV BEL D K& EL,

A% Ny 7T TEEEBIZANT THH WKL
DA, 0% G, Vo 7HZEREXH LA LIS
KPR ke L. BZEE LIEFICLE, 60 mA &
HIRFIC B — A FmM 10 K] (It ~ 40 A-min) % %
HETICEE L (Fig. 5) . £72. 3 A 1 HEKIZ
TS R it % @Emﬁbnﬁ$A%¢53&%

PF-AR & E— A7 A l~DIEN B NEI ﬁbﬂ
770 H29 HEEFEIIT 4 A 12 A 9:00 (2325 FiF %17

W, U ORI @ﬁ;ﬁbh\wﬁma9m@
%iﬁhﬁﬁwu 'f‘/j 9 /A BN :L_“‘j-ﬁﬁf\‘%fﬁgﬁ L/f\_o
2 H13 EIO):r‘ v g = TR OB ETE
DOHERS % Fig. 6 1277,
PF-ARJEBEH LRI
100 Feb. 14, 2017 - Apr. 20, 2017 10,2
] =
10 [P, ] 10
= \ fﬂh‘fw ) Py
E 1 - 10 %
& / "f.’\% i%
0.1 - 2 1079
S S J}
0.01 wul i \ 10
0.01 0.1 1 10 100

Integrated current (A-h)

Figure 5: Trend graph of the ring average vacuum divided
by the beam current (Pav/I), and the product of beam
current and lifetime (I-t) as a function of the integrated
stored current from February 14 to April 20, 2017.
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Figure 6: Trend graph of the stored beam current from
February 14 to April 20, 2017.
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Figure 7: Outline view of new direct beam transport line
for PF-AR and the photographs at several locations.
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