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1 Outline of the Accelerators

 PF ring PF-AR

Energy 2.5 GeV (3 GeV) 6.5 GeV (5 GeV)

Natural emittance 34.6 nm rad 293 nm rad

Circumference 187 m 377 m

RF frequency 500.1 MHz 508.6 MHz

Bending radius 8.66 m 23.2 m

Energy loss per turn 0.4 MeV 6.66 MeV

Damping time

 Vertical 7.8 ms 2.5 ms

 Longitudinal 3.9 ms 1.2 ms

Natural bunch length 10 mm 18.6 mm

Momentum compaction factor     0.00644 0.0129

 

Natural chromaticity

 Horizontal −12.9 −14.3

 Vertical −17.3 −13.1

Stored current 450 mA 55 mA (70 mA*)

Number of bunches 280 1

Beam lifetime 40 hr (at 450 mA) 15-20 hr (at 60 mA)

                      Table 1  Principal beam parameters of the PF Ring and PF-AR. 

* Two bunch operation at 5 GeV for medical applications.

The Photon Factory manages two light sources: the 
2.5 GeV PF ring and the 6.5 GeV PF-AR. Although the 
former belongs to the Photon Factory and is operated 
by the Light Source Division, the latter is operated by 
the Accelerator Laboratory of KEK because the AR was 
originally constructed as a booster synchrotron for the 
TRISTAN collider and parasitically used as an X-ray 
source. The KEK linear accelerator provides the elec-
tron beams for the both rings, with injection energies of 
2.5 GeV for the PF ring and 3 GeV for the AR. In the 
AR, the ring energy is ramped from the injection energy 
of 3 GeV up to an operation energy of 6.5 GeV. The 
machine parameters of the two rings are listed in Table 
1, and the spectral distributions of SR from the bend-
ing magnets and the insertion devices are shown in 
Fig. 1. The calculated spectral performances are listed 
in Table 2.

The PF ring was upgraded in FY2005 by extend-
ing the ten existing straight sections and creating four 
new straight sections. Following the upgrade, the ring 
worked well throughout the FY2006. From FY2006, we 
began to investigate the possibility of using a top-up 
injection scheme to maintain constant stored beam cur-
rent. Top-up injection was tried experimentally several 
times during the year.

Although the PF ring was predominantly run in multi-
bunch mode at 2.5 GeV, the ring was also run in single-
bunch mode at 2.5 GeV and in 3-GeV multibunch mode 
occasionally. The PF-AR was mainly operated in single-
bunch mode at 6.5 GeV. In FY2006, there were no spe-
cial operations for medical applications at 5 GeV.
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Figure 1
Synchrotron radiation spectra available at the PF Storage Ring (2.5 GeV) and the PF-AR (6.5 GeV). Brilliance of the radiation vs. photon 
energy are denoted by red curves for the insertion devices, U#02, SGU#03, MPW#05, MPW#13, VW#14, MPW#16, SGU#17, Revolver#19 
and EMPW#28, and bending magnets (PF-Bend) at the PF Storage Ring. Blue curves denote those for the insertion devices, EMPW#NE01, 
U#NE03, U#NW02, U#NW12, U#NW14-36 and U#NW14-20, and the bending magnets (AR-Bend) at the PF-AR. The name of each source 
is assigned in Table 2. Several insertion devices have both undulator and wiggler modes, which are denoted by U and W, respectively (the 
undulator mode of MPW#05 and AR-EMPW#NE01 is not shown). The spectral curve of each undulator (or undulator mode of multipole 
wiggler) is a locus of the peak of the fi rst harmonic within the allowance range of K parameter. For SGU#03 and SGU#17, spectra are shown 
for the fi rst, third and fi fth harmonic regions. Spectra of Revolver#19 are shown for four kinds of period.
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