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Abstract

In KEK, the Photon Factory storage ring (PF-ring, 2.5 GeV) and the Photon Factory advanced ring (PF-AR, 6.5
GeV) are operated as dedicated synchrotron radiation sources. Both rings continue stable operation about more than
5000 hours every year except the time of various reconstructions. Following the straight-sections upgrade in 2005,
construction of new insertion-device beamlines is promoted at the PF-ring. For the X-ray region, short-period small-gap
undulators are to be installed at the newly created short straight sections. And for the VUV-SX region, a fast
polarization-switching beamline is under construction at one of the elongated straight sections. In 2008 spring
shutdown, one circular/linear polarized undulator with a fast switching orbit bump system was installed. Top-up
operation of the PF-ring will start in 2009. A pulsed bending magnet as the first bend of the PF beam-transport line was
installed for the pulse-by-pulse beam sharing with the KEKB. Recently, a novel beam injection scheme using a pulsed
multi-pole magnet has been successfully demonstrated using a pulsed quadrupole at the PF-AR and a pulsed sextupole

at the PF-ring, respectively.
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Table 1: Main Parameters of the PF-ring and the PF-AR.
Parameters PF-ring PF-AR
Beam energy 2.5/3.0 GeV 6.5 GeV
Circumference 187 m 377 m
Natural emittance 35/50 nm-rad 293 nm-rad
RF frequency 500.1 MHz 508.6 MHz
Injection energy 2.5 GeV 3.0 GeV
Typical num. of bunches 280/280/1 1
Initial stored current 450/200/50 mA | 60 mA
Beam lifetime (at init.cur.) | 50/75/1.3 hours | 20 hours
Num. of insertion devices | 9 6

2. PF-RING

2.1 Operation
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2.2 Insertion Devices
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Table 2: Parameters of the IDs at the PF-ring. U, MPW, SCW, CLPU
and EMPW denote a planar undulator, a multi-pole wiggler, a super-
conducting wiggler, a circular/linear polarized undulator and an
elliptical multi-pole wiggler, respectively. The revolver has magnetic
configurations of four different periods. The Au, N, L, and G indicate a

period length, a number of period, a total length of insertion devices and
a minimum gap.

Name AU N L Gy (Gx)
(mm) (m) (mm)
U#02 60 60 3.60 28.0
SGU#03 18 26 0.50 4.0
MPW#05 120 21 2.52 26.4
U(MPW)#13 180 13 2.34 27.1
VW(SCW)#14 1.20 50.0
U(CLPU)#16-1 56 44 2.56 21.0
SGU#17 16 29 0.50 4.0
U#19 50,72, 46,32, 2.30 30.0
(Revolver) 100,164 | 23,14
U(EMPW)#28 160 12 1.92 30.0 (110.0)
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2.3 Top-up Operation
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3. PF-AR

3.1 Operation
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3.2 Insertion Devices and Beamlines
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Table 3: Parameters of the IDs of PF-AR. The U and EMPW

denote an undulator and an elliptical multi-pole wiggler,
respectively.

Name AU N L Gy (Gx)
(mm) (m) (mm)
EMPW#NE1 16 21 3.36 30.0 (110.0)
U#NEO3 40 90 3.60 10.0
U#NWO02 40 90 3.60 10.0
U#NW12 40 95 3.80 10.0
U#NW14-36 36 79 2.84 10.0
U#NW14-20 20 75 1.50 8.0

3.3 Injection using a Pulsed Quadrupole Magnet
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