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Abstract

Sixty high-power high-power klystrons and modulators are used at KEKB e-/e+ linac. Both klystrons and thyratrons
(switching tubes for the modulators) are key components of the rf sources and the stable operation of these tubes are
required for stable beam operation. Rf windows in waveguide system are also important for the klystron replacement
during beam operation. The routine checkup (such as pulse waveforms) and fault statistics are utilized for the proper
maintenance work. These maintenance activities play an important role for minimizing operational loss-time.

KEK EFBEFARNBIIBITEZ 7574 X by
BILOV AT ho v oOftiFER

1. IFLUHIC 57 T4 AN TRy T Y ONEEER R IR

. 375008 TTH D, ZHUE. VT TA A harDFm
KERBFBIAF ARBTIT, 400RRDY 27 55 7005 ) ket 5 FRA blb

SPELAMEIT TN, CORMBIRE LT LcigLazs, BERHTO, I4 2 haid
ORDRKEN T TAA PRI TAAPBFY 64000~ 6500084 (B LT 5 602D %<
IR T b TV AN SEEd S ERIEO R ES :

NI D L NNREEIEDOE L& R ABEE L B DA, 12 :
REAAOENTH R OANEE L 2> TND, A 10 | @Running
T rI7A4 A ey, EEEEGEER, 147k mi DOFailed
o BT A RERE, MERFEERICOWTHRIET D, 'g .

. 2
2. 954X AVT7EVTY) 0

OO D O D RO DD E AR
2.1 B ig \{ \6/ ,»{ f\?/ G’Q/ G{ u{ pﬂ 6{ ‘{ ‘c{ @H
_ . N _ operation time(x 1,000 hour)
JIAA I T T VITEICI TA A R,
VA NT A BEREMAO, X7 THERENT
WBHEL T4 2 b a ORI, A1 $%2856 MHz,

PR OVAHTTETI4L MW, REZUVZ MR s, B e o000t IS LT 2 T4 2 by T

W LS50 pps TH 5, 7 U OMERK & FERORBREER A R~T, A

2.2 fd BRI O IR A L7 7YD5 57 T4 b L 552

B i ) HUI2BETH D, KWBEHD > H 7 T4 X br g

HUCHAED 7 T A A b OFERIRPLLTR2000  psiz3%M 32 L. =3I v g L ilid. KLYSIE

FRELIESEIC L VE LT T4 A ba DR s Kye —x —Wigh. KLYEY —2 Th b, =77 L.

Rp AT 29, W7 7 A A b o OFETEERN 90044 i DI, WS IEERHCKLYR ) — 7 R L
[H1124929,00005 ] Td 5 DIzk L, @il R TH

M1 7 ZA A b v @il IR oo A

! E-mail: yimai@post.kek.jp

-477-



Proceedings of the4th Annual Meeting of Particle Accelerator Society of Japan
and the 32nd Linear Accelerator Meeting in Japan (August 1-3, 2007, Wako Japan)

. MOBEBEBRVIRY FREREZES| & LERH

HaEREL T\ 5,
#1794 A a7 7 ) OZHERK
FE 20002001 | 2002 |2003|2004|2005|2006] Zf
R 9 9 10 | 8 6 6 5 |53
Isyday

> 2 1 0 2 03|23 ]13
KLY #IRZ | 0 1 2 0|01 o0 0| 3
KLY E=3— ol ol ool |1 ]o]:2

% iR

# KLY

= e 1 2 1 1 ol o] o] s

= B’)—y
MAG FE&| 0 2 0 3 1 2 2 110
ieEmsi | o 0 3 0|01 o0 0| 3
PT FE& | 4 4 3 2 0 1 0 | 13
ZDih 2 0 1 0 1 0 0 4

2.3 HEFFE EE

IIA4 A a7y 7Y ORBEERTHIOR
W, KEx REHICBWCEIRIEM S AT > T

W5, R EIZRAEL

EERREANRLE N

(SRR L7 T E &2 7R T,

F2: 94 A TR TID

FAL

L ARIEH

>~
TE& FEEFRITFAD s
WS | roHoRRES IRREfE
Oxideh Y — FZERAL TLV:
KLY |44 —0v V7 EEXEIOXBEHRTH =N
BFHNE BIEERER BlhY— RICERERHMERET
B L1z,
N . EBMEERICEYAY—Fh
I3 v 3| dip test? _ - s s
UEL | X—ETURAE Zw::;u/a/ﬁﬁ}#
ERMEEG%k. BMERLE
KLY#R |‘RFEDERER E£RIERERAKEADLEZEES
RIENEE NN EL D,
KLYE— |4 2 —0O vy IV EBBMIRBIORRBICEY D
2 —WtR |BEEMER V—FRFeE—4—hWiRd %,
RO RNEBHEBFOREICK ZHIEPL/NL
PTHE {ERERR ARSURBUDAEEKOY
AU —Ov I EVIORBRBLIEIZEBRKIC
EEERER HERT S,
OSA4RFOVOEARNDE
HMAKBEEMDDKFENIZEY
MAGHIHE |- #EHr(Hh#&)BIE WMEORGNETT 5, #HiF
ERNEC LD EEHRERE
R ENHELELL KD,
954 ROV ERBLEE
T SU—oMBASMISHB I &
BREE | cr matgaE K55, ERCKE- LR
Z:E@ JMISZ S K /. a _._o N 2 ~ ~
- BTERENEASIhE LK
523 H5B,
INLARIF|-RF BEERITEHEB/NWNILARITOHEENEMT S
2% |AE LE—LIZEENE D,
‘RF gt R HERR
oM | mEEERE

vt s ch g ] 2ed
3. BREBRKE

3.1 B

R AT E AR L AR A mE S S A1
FAWbi, 774 A o HER & B ERI
hTunall,

3.2 flFRDL K UM R R A

(X2 (2 BLAE 0 3 A5 v Ja I A8 0 IR I B OV 1998 4F
BELIRERZ: L= b OO R A 2 ok d,

25
20 H B Running

IS 1| ORemoved
10
5

0

Units

5 Q5 MDD DD DB S E S ®
? NNV IR N ELEL OIS
TSISHESEEE S H §ELH

operation time(x1,000 hour)
(2 BB AR v AR A A Y IRF R 5 A1

BLAEAE b o038 45 v JE 0% 421X, 60,000~ 65,000
FEFE L CW A L0 KL 2, EinfEAT Th
2 M T JE AR O SRR ERRRE R 1, 948,500 ]
Thbd, £, WMEFHERE EEEEOV-ER
RERI34030,500FF /] CTdh 5, EIE B O F 72 A
MU —27 . X#EFEA, VSWREZH, iHiv. RE L
H. HmTHD,

3.3 MERFE R

EWMCEREREREE 7 74 A br U EOIR
FE R E M OBHRNE 2 3505 L, EREmIcH D b
O ERSFHIRNCERIZHR L T EPL 2ofiic, £
S IKBENELS ABRY — I NROMDHZ b D, =
NEZBRE LT, AFERE TS O BEIIMESR
DOIEEAFIEEE D T2, B A 7 2 HREFIz
7 T4 A buy LR RMOER N N— T BT
TEERBOY —7 OFELZHER L TV 5D,

RS EEEOMMARZ <A, BRENIC L
VF b T ERAWERE IR E{To TS,
DIBE, SREEA SIS X D AHIT A L T,

4. 945 raOY

4.1 HEM

774 A CEROGENSVADAAL vF &L
T45 kV., 45 KABAA v F o 7T DHKEY AT b
o EEEH LT A0,

4.2 AR O R IA

K3z A Z ke OBAEOE R ON19984F
JE LIRS U 7= b O o ff R 0 A &2 73,
HAEEH L TWAHH A T kOSBRI

-478-



Proceedings of thedth Annual Meeting of Particle Accelerator Society of Japan
and the 32nd Linear Accelerator Meeting in Japan (August 1-3, 2007, Wako Japan)

926, 500 CThH D, WPEY A T F v IEH66AKRT
SR R R I K932, 500 T D, o727 L., Hilid
RO DN EORE, T O ORI,
REEREICLD OIS LT,

P A7 buroEeMERNIMERR, U¥F—
PN AW WY v RO, 7 — RERE.
Wy ) f XFETH D,

AGTERE 7T, B R A AT I S O B I X
INEZE OERZ IR AR S 720, REAORTIRIEAD
AR DO T R FEFIRBm AT >o TV D,

20
LB B Running
':é, 10 O Failed

5

0

I O N N N NN
AN VY T R N ST 57 0T AT A
RN R O

operation time(x 1,000 hour)

X3 : YA T b v s R R AR
4.3 HEFFE B

AT harNEOKFET A ZTEES D7D
15 ) = NBERFHEEZITR> T BT U HF—n
CEARRAY ST N e L A RO Y oY ce il Sk - s
VEND D, TOD, F3EY X ORIEZIT
W, VU EANRKEL RS TWAEAIZIT ) — 5
E& B, Sk 20 A ¥ —u v 7 OfE
N LIGEIZE, VP —NELEE FIF 5 0E
i LT\ B,

F 72, 2001, 20034F AR BT L 2 B HIZHa A
e L7272, 20044EE N DT A RARUFITEWT
LT ANREBR AT 725 TV BB 27 AN RBR £
DARE, SFEIZ X 2 B ASHIT T AE L TRy,

Fofh, FEIEEINE A I T, #BZY v NE
JEORFEIZ L DEFEOFEOMER., EFFEDA
H—ny JIEFBERESC) =, =TT T4 TE
JEZE DR R 2 ISR LT D,

5. £t

5.1 MEFFE PR

LE LT N GHEIR 2T/ 9 72, MEDO RNT 7
V% IS FE TR H DM b ik & 7o e SR
RA T F U AT TN D,

FemEE & LT, MEIHEISRR SRR T A
DF AT ALy FIRERE, VR RERE, &
FAN OEESR, 77— 2 % —BEEO K51,
T4 —F—H AL R, BEFRSFHIMICY 74 A K
o CERNOERB X OSSR, $EEY 2 — VO
TERfR, &fiA 2 —a v 7 fU L—EESnzs
JFohb,

F o, R eEE L U CEMIMIS R R
BIE ATV ERREOEATIZIXEh > — /v RO,

T ARBICEDIHBAVHIREIT/R> TV D,
5.2 b7 7 VIHA M OSHL

Fex IR A T F U A B TR TN T H, &
BREEIC b7 73384 L T b,

T 7 VREAR, Web ETORFBEMRSEICLY B
WIFKZERICE D, HENOLRITE TR 2D
o, BEO NI TNERKIZ L b T T DR
FNEEDERCHY) COHMHRE, FNEESC T
VARNEOFY T A MbEITIR> TS, READ
JEIRDERERG AT L N7 T 7% %2 Tk
REZ B L7228 Do Y 2 i 2177, 2 M &
T2 DI TV D FEHILRST B I BB S DO ALE %
177> T D,

6. £&O

BEOERET —F &b L ICEMREMREITR D
L TAREADOBRMIE KON, XN FIRE & 72> T
Wb, BB T—FEEBLTNSZ EIZED, R
HBHEFEFITHIOKEEZRDL L2805,

[1] Y.Ogawa, “Present Status of the KEK Electron/ Positron
Injector Linac”,Proc. of the 32th Linear Accelerator
Meeting in Japan, 2007.

[2] H.Kumano,et al, ” Maintenance Activity of RF Sources in
KEK Electron-Positron Linac (II)”, Proceedings of the
31th Linear Accelerator Meeting in Japan, 2006, pp.850-
852.

[3] K.Nakao, et al., “Results of High-Power klystron Dip Test in
the KEK Linac”, Proceedings of the 29th Linear
Accelerator Meeting in Japan, 2004, pp.272-274.

[4] T.Toufuku,et al, ” Maintenance Activity of Klystrons and
RF Windows at KEK e+/e- Linac”, Proceedings of the 30th
Linear Accelerator Meeting in Japan, 2005, pp.278-280.

[5] FEETTR, M, “KEKY =7 v Z7ICBITH 27 FA A bnm
TR T Y R ONE RN B OHERFE BE”, Proceedings of
the 28" Linear Accelerator Meeting in Japan, 2003,
pp-333-335.

[6] MIAOLAE, fill, “KEK 8GeV U =7 v 27 TOHA 7 knr
A R, Proceedings of the 28™ Linear Accelerator
Meeting in Japan, 2003, pp.321-323.

[7]1 Y.Imai, et al., “Maintenance Activity of RF Sources in
KEK Electron-Positron Linac”, Proceedings of the
29th Linear Accelerator Meeting in Japan, 2004,
pp-317-319.

[8] M.Akemoto,et al, ” Present Status of Thyratrons in The
KEKB LINAC”, Proceedings of the 30th Linear
Accelerator Meeting in Japan, 2005, pp.E4-E6.

-479-





