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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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Figure 1: Operation statistics in PF ring from FY2009 to
FY2019.

Operation statistic in PF-AR

6000

B Failurc time

] Ring operation time
5000 W Useroperation time |

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Fiscal year
Figure 2: Bar graph of operation statistics in PF-AR from
FY2009 to FY2019.
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Table 2: Operation Statistics in PF Ring from FY2009 to
2019

Fiscal Ring Ring User Failure MTBF (h)
Year operati adjust-  operati time

-on ment -on (h)

time time time

(h) (h) (h)
2009 4,976.0 979.5 3,961.9 34.5 167.0
2010 5,037.0 958.7 4,050.8 22.5 226.7
2011 4,696.0 1,875.1 2,809.2 11.7 157.3
2012 4,416.0 624.0 3,752.9 39.1 164.9
2013 4,176.0 672.0 34514 52.6 159.3
2014 3,024.0 696.0 2,316.6 11.4 155.2
2015 3,888.0 839.6 3,034.0 14.4 132.5
2016 3,432.0 504.0 2910.7 17.3 162.7
2017 3,624.0 624.4 2983.0 16.6 2143
2018 3,408.0 576.0 2803.6 284 166.6
2019 3,504.0 440.0 3004.1 59.9 153.2

Table 3: Operation Statistics in PF-AR from FY2009 to
2019

Fiscal Ring Ring User Failure MTBEF (h)
Year operati- adjust- operati- time

on time ment on time (h)

(h) time (h) (h)

2009 5,063.0 542.5 4,445.7 74.8 107.1
2010 4,638.5 542.5 4,037.5 58.5 54.5
2011 4,131.5 1,162.0 29415 28.0 59.3
2012 4,080.0 408.0 3,643.2 28.8 1113
2013 3,912.0 434.0 3,378.4 99.6 74.0
2014 2,352.0 360.0 1,955.0 37.0 90.5
2015 3,336.0 552.0 2,753.0 31.0 154.7
2016 1,821.0 717.0 1,085.7 18.3 84.9
2017 2,448.0 3123 2,111.0 24.7 38.8
2018 2,064.0 456.0 1581.6 26.4 64.3
2019 2568.0 456.0 2099.7 12.3 264.0
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Figure 3: The stored beam current for 1 hour from 0:00 to
1:00 on November 18,2019 in PF-AR 6.5 GeV operation
(upper figure) and PF ring 2.5 GeV operation (lower
figure: multi-bunch mode) are shown.
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Figure 4: The stored beam current for 1 hour from 0:00 to
1:00 on October 29, 2019 in PF-AR 5.0 GeV operation
(upper figure) and PF ring 2.5 GeV operation (lower
figure: multi-bunch mode) are shown.
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Figure 5: Layout of the pulsed septum magnet 2 and other
components in the injection point of the PF ring before the
replacement of the magnet.
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Figure 6: New geometrical position between the injection
and the stored beam at the injection point of PF ring.
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Figure 7: (a) Schematic drawing of the replaced pulsed
septum magnet 2with the beam duct for the injected beam,
(b) the connection between the magnets and the beam duct
for the stored beam.
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