Proceedings of the 21st Annual Meeting of Particle Accelerator Society of Japan

July 31 - August 3, 2024, Yamagata
PASJ2024 THP052

PF-ring ICK T2 RAEMAICK 2HEZEE DT ILICET 2HE
ORBIT FLUCTUATION IN PF-RING AND STUDY ON COIL OF BENDING MAGNET

o AB) IR s AB) R HORHER AB) i S AB)
Nao Higashi **"®), Satoshi Shinohara®"®), Kentaro Harada®), Takashi Obina'®)
A) KEK, B) SOKENDAI

Abstract

PF-ring (Photon Factory Ring) is a 2.5 GeV light source in KEK. In November, 2021, an orbital fluctuation in horizontal
direction was observed in user-run. The maximum amplitude of the fluctuation is about 0.1 mm, and this continued on and off
afterwards. In order to find out the source of the fluctuation, we scanned the amplitude (magnetic field) and the phase (horizontal
tune) of assumed kick source in full-space. As a result, it was estimated that BO1 (#01 bending magnet) was the source of the
orbital deviation. After that, an investigation on a power supply of the back-leg (steering) magnet of BO1 was carried out,
however the cause was not be identified. After an end of the user-run, a direct observation of BO1 was conducted, and a trace
of a leak of cooling water was found. We considered that the cause was this leakage, and BO1 upper coil that had the trace
was replaced with a backup. Thanks to this, no fluctuation of the orbit is no longer observed. Impedance (LCR) measurements
with this removed coil was performed, and compared the result with the ones with other normal coils. In this presentation, the
detailed explanation will be provided.

response” DAZMHH L7z, H 55 (s =s0) TAI &

1. BU&HIC 3R kick 235 > 7= B3 B %o s TEM S N5 W
11 s W A, I,

Photon Factory ring (PF-ring) (& 2.5 GeV D B4 ME
Beh . 1983 Fan s AR EBALTH D BEE  Ag,, () = Ag Y PE)I(50) cos (16(5) = 6(s0)] — 7Q)
40 FFEDL L2 L TV 5, Figure 1 12 PF-ring 28X % 2sinmQ
WY,

2021 4 11 H 6 H. Z8HIRK 90 pum FEEE D ACFHLE
EENDIFEAE L 72, 20 I 03 SIS T8 L 7 i) D W 28
B 1 O RIEERECIERL 2 b DD, B 20 K 13 47
EHIZFHAEL, 2660 14K E W) B OIRECPOR
L 7z (Fig. 2), PF-ring TIZH 12 COD #IEAMEH) L T

Horizontal

203, EERICHUED Bk Th & COD #iiEH DR 171 3R oo comom e m s
T8y 7L 73 VEROBRIEVELL Corro, [T I Vel |
ERRICHDEDS Bk T\ 5 &) 2 EDHERI N, F JEL .
EIRIR D % Fig. 3 1I0R T, 7 I
Z DB E D source & BT 72 0 IZ, “single kick v O
N = e e

O:FBIE  x:FBRE

gk} : Figure 2: Horizontal orbital deviation observed for the first
P U TN time. There is no deviation observed in vertical direction.
b y Grey boxes hides false signals.

Red: Current setting value of correction magnet power supply BO1 [A] |f,

L o . BPM disaviod(7) + Other(7)

5 3%
-

— e g O

...........................................................

Figure 1: Overall view of PF-ring. Figure 3: An example of the time difference between the oc-
currence of horizontal orbital deviation and the change of the
current setting value of correction magnet power supply.
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Figure 4: Result of the phase scan with fixed kick amplitude.
In this case, the minimum point is around 0.783940 rad.
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Figure 5: Full space scan in phase and amplitude. Horizontal
axis is phase, and 60.30 rad. of one ring circumference is di-
vided in 1000 steps. Vertical axis is the amplitude.
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Figure 6: Measured BPM data and calculated curve with ex-
pected kick amplitude and phase.
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Figure 8: Cross-sectional schematic view of bending magnet.
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Figure 9: An example of horizontal orbit fluctuation that got worse over time.

Figure 10: BO1 magnet divided in two parts (actually, this
photo was taken when the two parts were being put back to-
gether.).
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Figure 11: The white precipitate found on the upper coil of
BO1.
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Figure 12: Before and after of the s1gna1 of horizontal position
ofa BPM in PF-ring. Small deviations found in the “after” plot
are due to IDs’ mode changes.
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Table 1: Setting of LCR Measurement

Measuring equipment HIOKI LCR meter IM3536
Measurement terminal structure 2 Terminal Connection
Voltage 1V
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Figure 13: The broken coil placed on the return-yoke of # 13
bending magnet.

Figure 14: Anothér measurement setup for the broken cbii,
placed near the ground.
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Figure 15: Comparison of frequency dependence of

impedance of 4 coils of bending magnet, including broken
one.
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Figure 16: Magnified figure for the point of the resonance.
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Figure 17: Comparison of the impedance measurement of bro-

ken coil with two situations.
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