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Abstract

The electron-positron injector linac of KEK has been operated for more than30 years. It originally started with serving
the 2.5 GeV photon factory ring and other missions were added requiring higher energy and higher charge. At present, it
has been developing to inject to the SuperKEKB rings with more bunch charge (4 nC) and with much lower emittance
(order of 20um). However recently, the accelerating structures suffer from water leakage toward outside or sometimes
into vacuum. They also show high field emission and frequent vacuum breakdowns. It is one of the urgent issues from
now to identify such deteriorated accelerating structures and replace by good-behaving ones. In order to address to find
the origin of such deteriorations and to search for the possible remedies, we have recently inspected some of the
deteriorated accelerating structures. In this paper, we present the inspection results and discuss the weakness in design

features and speculate possible mechanisms of deterioration.

1. [EC®HIZ

KEK O&E 15 AR TIE, S /N FD 2m Sl
B 30 FLLEAWCEIRZ ML CETQWD[1], il
ZNHONERE L, B EHE T ORBESCE 22K E
R OME, FICHHKIRNOMEZ L TODIEN
PRSI TCETIY, 5% D SuperKEKB D7 1E J#HHA I Z
A T B OFRBEIT 72> TVVB[2], ZIVETH N DOE
BEIEIE CTIT> CETEY, IERELLE Y —R0,
HAANCEOUTZER 72 8 OIFEEHERL TETWABI3],
BN OH R EL TWABZEN RS, T F
TENTINHEE DL 4 BEUIEL T, NE»L T
NEROH U CEELWREREZTT 72, AfR ClEMmA
L7 NS O = 7B 1 iE R IR P O 2 SRR A TR M O
EAREREZWETH, ZOMFERIL, 5% D SuperKEKB A
hE FIE S L U C O TG~ IR L I 2 A
BRDHT-D O FBLBENEE 12X T A RIC D352
ERHIRIIND,

2. MEEDHIERR
KEK AS2E0MNHEE 1A T TWDELERIT I
WD 3 HHTHD,
o MFERMNEL, FHOAZI—ZHHEIZRZ D,
o BEZEBOMENEL WEIZENE FIFE5%
RIREEICH D,
o NTT—EETHHIKA, MBI EZE IR
Do
IR 7B 7 07 7 A V% Fig. 1 (ZRLTz, ik
BOE —LR—/VEAIL 20mm THY, ZORE DD
FEDIRBEHL OB CHDOIEN I IND, ZOREED
ITERHHE P ERETHY, RF XU —IZX LT
BN KT DI LN > T0D, EERTE T

# toshiyasu.higo@kek.jp

CIORERN IO T AN EE — D 2 — R — %
F =TT v T LEZE)—IE RN T2, BIE TR
T =TT T LN T—T 4 7 TRALLTEY, K
T H AR COREEROMEE I D723 > TR0, LsL
BEICT, eI ANE=F—THOHRB IRV
JEETRF N —%%E L TEIRL TWDONFIRTH D,

»
0.
-
=

.
o
.
-
-
|

[

Ena
[

HIEEEEEEEEEEEEXX)

Figure 1: Profile of dark current.
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Figure 2: Water leakage to outside.
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Table 1: Inspected Accelerating Structures
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Figure 3: Schematic of structure near coupler.
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Figure 4: Left: Coupler and connecting several cells and
right: peeling off the layer of outer electroplated copper.
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Figure 5: Separated disk and cylinder.
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Figure 6: Coupler assembly.
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Figure 7: Typical coupler-to-wave guide iris.
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Figure 8: Coupler #57-U.
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Figure 10: Black flare-like material.
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Figure 11: First cylinder following coupler cell.
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Figure 12: SEM on black flare-like material.
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Figure 13: X-ray diffraction on the black flare-like
material.
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Figure 14: Infrared absorption spectra.
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Figure 15: SEM and EDX on the black material covering
the copper forming cooling-water channel.
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Figure 16: X-ray diffraction on the black material covering
the copper forming cooling water channel.

53 #57 LA TT—DT 4 AT

Figure 9 (/) DI DFEM T 24T 72, £ 0T BAMK
B CE — LB — ALEDND T MBS, Fig. 17
(FE)ICdD I 2, KMz IR, Fo42
BB ERT-, KDDL DDINT, E— AR — A hhimS
MHEEBIT, EAEAPRIITRY, EELLE M
DAL TE T, ZEATIT ORIE DR 5, Figure
17 () ZiE, JERBEEE /R LD, RS IR
’ﬁﬂ:bfu\ﬂ%%b)%zé

Figure 18 |2 SEM U E AR LI, ZEIZILHRD

=AMV YR &to& FITIEM A BEE ICBLEE TED A
FENSDBTH5, Figure 19 IZIZRCIHHTDILE D~
TG E R U, B BB IO DI TR
FVyTF 72T THY, R LN LD ->73, [
RFIZER O 53 A0 SREF RRIZ —HETHDHIEL 0., R
FROMHEFOEIN SEM BILESI+ v e
RLTWAZEL DD,

IR AR L TS R & b 0. 5mm2i)7%
SEM Z3#TL7-#E B4 Fig. 20 (ZRULT-, IR &R
HARYME 100 70 EOYAXTHY, %@:E)T
Y F ThHDH, TN DO TILRFELFEFZ N LIS
RZTW5, 2O 7 DML ZIRFIL7- SEM %% Flg.
21 (D IZHATD3, LR TH v F 1722 T DER Sy
M523 K&, KM OHEIERREALD T2 D03, %
R F O TIEMIN D72 ED3 373D,

Figure 17: Optical microscope view.
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Figure 18: SEM in reflection view and up/down contrasted
view. Horizontal bar indicates 300 pum.
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Figure 19: EDX mapping. Red=Cu, blue=C and sky
blue=0.

Figure 20: SEM and EDX view. Bar show 100 um.
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Figure 21: SEM view. Bar show 300 um and 50 um,
respectively.
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