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Abstract

At the Photon Factory storage ring (PF ring), the optimization of the beam injection has been performed to improve
the reproducibility of the beam injection since November 2021, where the orbit feedback at the beam transport line from
the injector to the PF ring, the tune feedback at the PF ring, and the waveform feedback for the injection kicker magnets
at the PF ring, and the automatic tuning of the timing and energy of the injection beam from the injector were introduced
for the stable beam injection, step-by-step. As a result, we observe that the radiation level at the experimental floor due
to the injection loss is suppressed to the lower level than that before optimizing the beam injection.
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Figure 2: An example that the top-up operation was not
available and the radiation level at the beamline main hatch

FI6RITNVAHZEBICBIFA AT E =D)L EEF  was rising during the unstable beam injection.
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Figure 1: Schematic view of PF-BT.

# yoshito.shimosaki@kek.jp

- 190 -



Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

AP NAY Y e YNURE - UNZA ol a N =
— A AR ORECEL TR ST,

FZHIIEIX PF-BT D2 A—Z—ERIZE1T5 H Bl
EMIEICOWTERER T THD, AR &I mEiT 7=
VAR Ll B DWW THRE 5,

2. GRFTHMHZEMIZHITAASE—LEE
DEEIZDNT

2021 FFOFRAEBH bR, AFE —2H O R LF—7
4= 71% x FANT BB REN K 6m) .
BPM QC1 2MEAEN W= (Fig. 1 2fR), 22T, A
S —2HOZ VT =T =R A Ay 7S T
%X (BPM_QC1 ~ BPM_QC3) (Z1% F Bh#E M IE &
i 9", BPM_QDI1 XU T BPM Zfi>TASE
—AICBT 5 AELEMIES 2023 4E 5 AICE AL
[2]. X FFEIZ2WCIE BPM_ QD1 235 BPM_QG22 %
THOATOH BPM & HWTHBBLERM EET 772> TV
%, — 5Ty HFEZ2\Tid BPM_QE1 & BPM_QF2
% & < BPM QDI, BPM QD4, BPM QG2I,
BPM_QG22 % MW\ CHELEM EZTT7/2>TW\5, B
BhfLE RS RO EFIZ Fig. 3 12525,

—QD1
— QD4

<x> @ BPM (mm)

1 1 '} 1 1 L 1
[-
o o hd L4 © I o i -
o wn w o wn w wn w E
0 o o o o 0 L4 B4
© © © © © © © © a
o~ o™ o o™~ o™ o~ o™~ o~ o~
o o [=] o o o [=] o o
o™ o~ o~ o~ o™~ o~ o~ o~ o~
date
— QD1
— QD4 —QF2
6 T T T T T
(b)

<x> @ BPM (mm)
(=]
T T T T T n T T T T T

TN N NN N [N SN TN TR T T |

-2

-4

-6 L L L L 1
o™ < w0 © o o™~ «
- - - - N o o
B s} B B o) ) I
re] < e o ] < e
o™ ™~ o™ o o™ o™ o~
o o o o [=] [=] o
™~ o~ o ™~ o~ o o~

date
Figure 3: Injection-beam orbit averaged per 100

injections in the horizontal, (a) before and (b) after
adopting the automatic orbit correction at the PF-BT.
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Figure 4: (black) Center of injection-beam energy
averaged per 100 injections and (red) its standard
deviation in the case that (a) the horizontal signal of the
BPM_QCl1, at which the horizontal dispersion is 6 m, was
utilized for the energy feedback, and that (b) the vertical
signal of the BPM_QE]1, where the vertical dispersion is
0.8 m, was utilized for this purpose.
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Figure 5: The stored current, the injection rate, the
radiation level at the beamline main hatch, the set value of
the injection timing and its evaluated value (a) before and
(b) after adopting the automatic correction of the injection
timing.
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Figure 6: Fractional tune (a) before and (b) after adopting
the automatic tune feedback.
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Figure 7: The peak voltage and the peak timing of K1 (a)
before and (b) after adopting the automatic correction.
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Figure 8: (black) Horizontal amplitude of injection
oscillation averaged per 100 injections and (red) its
standard deviation (a) before and (b) after adopting the
automatic correction of the peak voltage and peak timing
for K1, K3 and K4.
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Figure 9: The transmission of the injection beam through
the collimator before and after adopting the automatic
orbit correction at the collimator.
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Figure 10: The median of the injection rate (a) before and
(b) after optimizing the beam injection.
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Figure 11: Time averaging of the radiation level at the
beamline main hatch (a) before and (b) after optimizing
the beam injection.
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