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Abstract

A vacuum leakage was caused due to a pickup breakdown in four pickups of a BPM installed at SY3 in 31/July/2023
during the summer shutdown at the SKEKB injector linac. After investigation of the causes, it was found that the vacuum
leakage was due to the mechanical breakdown of ceramic insulator of the pickup. During the summer shutdown, after the
damaged pickup was extracted from the BPM and the extracted hole was welded with a SUS plate, the BPM with three
pickups was reinstalled back into the original beam line. During this winter shutdown, the damaged BPM was extracted
from the beam line, and a new BPM was installed into it. To investigate the reason why one of the pickups was damaged,
a mechanical load test was carried out for five pickups, other three pickups extracted from the BPM along with two new
pickups for reference. In this report, the load test results are described along with the detailed circumstances up to the
breakdown of the BPM pickup.
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Figure 1: (a) Schematics of the beam line and vacuum
system at SY3. (b) Schematic cross section of the damaged
BPM (SP_61_3) installed at the ECS center.
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Figure 2: Photographs of (a) the BPM w1th one damaged
and other three pickups, and (b) the inner surface of the
BPM viewed from the inside. Note that one electrode port
of the damaged pickup is not fixed (or free), while other
ports are fixed.

PASJ2024 WEP007

U OHFL Y FEMO—IC TIG id# S h, i
BRIC LoD L EEEN S, BEIENFED S hiz
%, T OBEMIIE ITFV IR (BRRIXEE) TH -
7e3, BRSPS Z DIRRET 7 4 Y ITR Lz, AR
SEREIC A D 23% BPM %2 # BPM I3 % ¥ RIFEIC,
L% BPM D=7 %V 2 — X X 2UIHIRE 21TV
O A U7z, =3 LY — 27 8D & 2 X RERR TS
ATH2, LU=, BEECES L & MG
DMEHLZERILTWAZedfEEENE, 2Dk
2, =T OBCRRERFHIIT 2 2 ik, BT O
FRHAETEZ 32 L CHERARBEREZIRET 2 & 2 540,
WE% BPM 20 & fth =3 7% T 8B L1t L&
MR E RT3 i Lz,

Z 2T T ONENEE » BRI R R LT Z
LIZ L7\, Figure 3(a) WARM MY F %2, Fig. 3(b) I
BhF DRSS &, Fig. 3(c) ICHEE T & 2 h 2 iun
o WFIE. —HIZ SMA a7 22—V TED, 3

(b) D% _

t7iv7

IH

S
%\m%ﬁﬁ

e

Figure 3: (a) Photograph of a BPM pickup without any
damage, (b) schematic of the internal structure, and (c)
photograph of the damaged pickup. It was divided into
three pieces, and it can be found that the damaged ceramic
was clearly fractured into two pieces.
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Figure 4: Photographs of both the fractured surfaces of
ceramic ((a) separated small piece and (b) another one)
obtained with an optical microscope, and those ((c) sep-
arated small piece and (d) another one) obtained with a
SEM.
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Figure 5: Setup of the load test for pickups, (a) the whole
view, and (b) the enlarged view. Note that the pickup
body is tightly fixed by holding it with two SUS plates
faced each other in the vertical direction. After cutting
off a jacket of pickup, the load is mechanically transmit-
ted downward from the rod tip with a diameter of 6 mm to
the centeral conductor of pickup. The attached location of
the rod tip is approximately central region of the conduc-
tor.
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Figure 6: Variations in the extrusion length as a function
of the load to pickups. The arrows indicate the fractured
load points to ceramic of the pickups.
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Figure 7: Photographs of both the ceramic surfaces for
fractured pickups obtained in the load test, (a)((d)) p.u.#2
(p.u.A), one surface of the fractured piece, (b)((e)) another
surface of it, and (¢)((f)) another surface viewed from the
reversed side obtained with an optical microscope.
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