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Abstract

A 972MHz Klystron (tube #1) was observed strong oscillation with three frequencies. It was found that the cause of
oscillation was drift tube coupling at higher mode frequencies. A repaired klystron (tube #2) was achieved the output
power of 3MW without oscillations. A prototype cryomodule containing two 9-cell superconducting cavities had been
constructed at JAERI site. The high rf power test in 350kW, 3ms, 25pps have been successfully carried out.

JFAF972MHz RF 7 A h A & KOIEIR 2005

1. [FLE®HIC

JEHF972MHz RFF A M A % > RIZJ-PARC Y =
T 7 ORI — NE R S D R
972MHz RFEZR OIS RENHBRZITH5 2 L2 H
BT, BTN 2SBA R O M P 2B IR E S Tz,
WEAEFE S0 S 72 K& Zectk Bk, #A920m Hr7- 708
W LSRRI 7 ENEER SNt Th A, T
X, BGE Y A4 4T 2 —LOREHIRREZ 1
DEBRT VT TITH 72T, BIRBANO2EFT o=

WCKRETORFEMAET 2 Z & avalEe

WEAEE (2004/07~2005/6) i L 7= 778X
972MHz 7 7 A A k1 ¥ 5k TR S - IR D
RPRERBRI N, Z ORER A Kk U 722 5 e
TOMGERER, K OADSH 7 1 b & A 7 DORBI=E 7
FAFEY 2a—NVRENHABRTH 7=, ARETIX
FREEB OB LGSR A RS T D,

2. 972MHzY S 4 R A U D FIR*XIEK

2.1 3R IKIR&D

972MHzY) 547 7 A A b1 v TiL60kVEL EDHE
ET3FEOBKBOBENER v, FIZT5~
90kV, 102kVLL EDOEE&HLFHE T T4 A bu &4
SEUWEH R o 720, MEEORTREE TIX, VoA
V= a YREOERINTH D &5 2 A FORRGE
RERAEIT o2, R TA A B DE—L
B & HB22EW & O EW®E — N4 (Drift Tube
Oscillation) 2L ARIETHAZ LM LED, #

Lo,

ZT. Fr v e FRMIIN S L FSHETH 508,

%2378 & 4 % -6,-2mmPk< L, @RE— NOEYS
DIEXFFRIC 72 D & 9t S T2 B &4 % SR
L(2005/03fHN). = DERTOMAEFERZ1T - 7=,

! E-mail: hori@linac.tokai.jaeri.go.jp

2.2 BER TORMER

25 DORRFERBR OFER, 1)106kVEL DS v — RE
JECJE B $:4.077TGHz D RIR N E=X S Z &
)Z ORIKIE, SERT & RERIZH22E0H & v — L&
MEDBRE—FEETHDLZ L, HE L.
T A — AT A )VEGE X FHED — 5%IE TEMET
5eE. m%@u%vif%%iﬁﬂéhﬁw L.
R EBRA LN 0T, KNTREMIZE N2
Mmoo N\ hEHE4%2 308 Y — REEHE
(100104108kV)%IJ \ZRT, hiERFE JJ20W., &

Y — REJE:108kVHIIIRFIZ3IMW D B — 27 H ) »3 15
DAL, B 59%, 7 TA A Ra Ay 52dBR
ERGHE S IFIFE B LB @ EA MR LT,

Kipmn Towpw WF7 HTW

EL

Drivn EF Pamnry W

X1 2 S SEE O A T FeiE

3. 92MHz7 0 v 5 4 THRIZEY SAF4E
Da—I)LORENAER

BRE 7 S FEY 2—F, B=07259E/LD

ZZRP2ENEINZL DT, ZOKREHHBRN

-239-



Proceedings of the 2nd Annual Meeting of Particle Accelerator Society of Japan
and the 30th Linear Accelerator Meeting in Japan (July 20 - 22, 2005, Tosu Japan)

2004/10 A 7>52005/3 H £ T 2 B BN T, A5 4E
FEhs S 7=,

3.1 BRMERE & ik

KT ANRAE L RIIIRENRBREZITO 120
DRF/ L A Mg - 01063m&2ﬂ: 7 E 3umw
YA b (22 AT T300kWEL 1) | 3)HiJ1/ L 2
o E1%LL T, HE/NENAT v g 1kW(H %
), 57V AH 0 R LEK : 10,25pps, 6)E L E
FE 0 2 1%LLT ., TBREER IR @ 972MHz &= 2MHz
R, oMENERSNE, 2B, Eitotigirse

TP TR ET A2 MNERH D,

o2 I IARBRATIC i S 7= A RSB SR DO KE
RO LT R EFSEOMREEZHIELT A h AKX
VREEHALTWE, L LA EIORBRFICIT,
3ms/ SV AN O Y 7 & RIRFCE R EE &0
T 50— L ~ULRAGCHEIE (Automatic Gain
Controller) OB ARELEDOE-OFEHATXT, SREIE-
ea— UYL RERET HMENRE U, 2
Z. BEEIEDA X —a vy 7 EE L BT IERF
L~UL & DRl k%ﬁﬁ%#mwgntmwﬁ%#
ROYXy I 4 2 b rBEEREICEWTHBIZ
BN AT RVWT 2= (BKRIZIZH Y —F
BIEL 74— H 23 VEFRMEL OB DY) %
TR ROT= & 2 A, ﬁmﬂwxﬁﬁTQ =
1Z260kW DN Fe KT, ERMERE A T 5 72 i2id—
TRULETH-T=,

3.2 MBARERBRIF D /NT X — X

FUZT T4 A b > OMREIEAMN 72 & E 4
(FirE) CTEATLIEBEO~ Y /8T A —2 LR
EERIF & OMEZRT, AT A MAX L ROM-
7/ — REFER FETEMEH LI BEERAL v F %
F24E) D AEEIZ600 1 S(FEWHM),50pps Tdb 5 25, =
% BB AR B AR O 3ms /L A WE TR 35
72, B Y—REEL /LA IR UEIZHIR A4
L2, ZHIZMAZ T, »"OLRERSEELS D &
WEoT, IYV—REELEITA AU E— L
DIV ANV 13K %232%,12% B4 05, 7B,

INSOEBEIXEEEBRO ANy 7T v FarF oW

KRENT TA A v VAKRBEGERIZELEY 27 0 5%LL
TT#&FtENTW5 255uF) Zkicks, @
F1.FHEAAR ARG RABR R D A&

H oA Fek HnE
M-7 / — RV AR 600us 3ms
J1Y — NEEHE(Max ) 110kV 75kV
2L AR L (Max) 50pps 25pps
71— NBEDYH T 0.65% 3.2%
JTARNE —LEER DY 2.5% 12%

3.3 IS O

PLFIRTHRIREEm L., BV — REE : 72kV
FIANRET350kW  (B3msh VARES) ORFH 12157,

DEE3ZEA Z-0.4mmiEdH L7 2 &, ZOfER. BEFF
HAR AR I X3MHZFR FE R HE & 72 o 7208 BRMERE
IR TEHHBNTHE L, o, 5D
~A T REX ¥ v TN £ D AT,

DAY — RNEEEZ—EIRFLEZEE, M-T / —
RELT 22 a7 (BREHED100%I12%f L
TE10%) BIEHY v 7% 100%0>590%I Fif 7=
Tl TRk Y—FbbENnS E—

'ﬂﬁ(nu@jﬁﬂ@r—ﬁ‘ﬁb D . BiREBOH Y — K
BIEENEWEBEICY 7 b LR Y — 27 fE)
%MLk\t%széo

34 774 A aHHRFO )V AEHERY 7

BIE O . AR 2T AR (PINX A RF—
R 25 2 I FE I CBRE)) CiFlis L2 IRFICE S

N REMRSTRIE 2 X2277, Ko HPINK A
F—REFEL Y7 T4 X Fa U EHERFE O IZIGE
PEIZ R WY, BhIERF & H IRERE OB TR 1% mﬁbf
W2V, JREIERNC R LI Y — REEIZ3.2%D

*F%?ﬂébfwétbf%b\_®$ﬁ%7

AHEE o (32%)=18% & e D, £ T, PINK A
A — FORENEELFELT, 794 A Hh
TER D 7= AL ERY 7 (%) & ) L= T — & % X3

Efriinm {‘afreil &

10ee dmn
FRTE

2 %ZIK/XTA%BZ'C@J: PINZ { — [ 5
MR TATHHK., TV T4 Ao UEERF
B, Fir A % lm D RFE

LA
|—-|-—-.‘-.wmmrﬁ-..-n. |

o
g LT b+
S
1
§ I |
= b | f
5 =
T ful
|
i
& i 2 a T [ iz

"IN Comsde Volinge (v}

X3 PINZ A A — RNEJEZ 2 L7 BED3msn VARE
BOEE GR) LUV REHEEY 7 (F)

-240-



Proceedings of the 2nd Annual Meeting of Particle Accelerator Society of Japan
and the 30th Linear Accelerator Meeting in Japan (July 20 - 22, 2005, Tosu Japan)

llﬂ?‘ﬁ"o %?@%ﬁ@ﬁ‘l\i mu&')%ﬂ’béﬂ
HPHTRI20% & FHAT S AL, BHEME S IZIEE B LT,

3.5 74— K74 U— RELEFBIZL D0 7 6HE
POVANY T EMFET S FEELT, 74 A

o AN ORI EEE R b EE L= EBEH
. CPINX A A — R&lEh+ 5, —FO7 44— K

T U—FHFREEB L, K207 74 A ba v
HARFIETE O 2L Z LB IE . 13T B 72 {0 =
EROTWAD, YHUNTEREEDZ SV ikEE
% U7ZEAR T v 7P E CPINA A 4 — R &2 BRE) L

E2THO %

72®, FERL 300kW H 1 IF D 3L 2 A FE TH1.2%.,

—2T%MBRTH o722, Fx ITRITEE R
EROEERFH DI X 2@ EICER Y HAE, X4
\ZHIOKI# 7990 T B R A g A H L. ~SL R
A E 1%L & 725 K 90 a2 4T - 72
BT & R T, m%ﬂmwmmmﬁﬁf
S HNALB OEIEW 2 ER T 5 Z & BHIK,

DY 7 & L CEIE I BRI T o 7=

l«urnJrﬁﬁf@LtQ&4ﬁ—%ﬂﬁ
]\7/1)7/581:/\ EF'7 74 A ]\H/EJJ?}&RF{EZ}}/\
FiU 54 % kv HARFETY

3.6 1Y — REHEAZEFRIC K 25 E I

®%IWZ7 T4 A ba MBI OREFIETHD
PIN5’/1’7J“ REEIEE CRIA4 735580
WHEEZ B mART 25 2 & TH IR
@%Fﬁ WZATA2 %, Ll K4ZR L5
%&@%%%o%iﬁ%@%é\mNﬁ4ﬁwP®
RN RT A4 TEIEICH LTIHEBETH D7D
7 FTWﬁﬁiﬁz&m T, AlEIOK
)RR CIINLAHIC BT A MERE (B —ATxt3 20
AR SV ARNNARZE) BB E LI &b,
K /1R COFEEIIITHT . 7741%D/@%ﬁ
WEMALEY Y — REEAEFXEZBRA L, £
D721 & L T2004/12/1412 Efii S 7-RF 7 1
vy O Y — RELERY, 774 A bu
HAODBREEZ RS, ZORIZSVAEOYY Bz %
GRIEEDO Ty U S NERSNLTEY .,
3ms,10pps. HAKRF&E /) : 300kW F TORFIEIEIZH)
6RFRIE L=, WY —RFREELI7 TA A EH
WESRFEORR TELT D720, BWEIEIZRD
FERNAT » FMEIIRE L 25, Lol il
DE - F N NZNT0AKVAT v FTH Y — REFE

i

T RE/RUP/DOWNF — B SN TEY . #%
m&*ﬁﬁgm WZIEHL ﬁmfboto

Elrsirnn Peosyer{L]

M5 RF' vty oo JRED T Y — NEE(F) L 7
7 A A b v I IRFGR) O JEIE

FEHESHR

972MHz¥] 5HE TO3IREIT, F228H & B — LB
LOBEKRE—REENRFRIKNTH-T-, ZOEE X
MR L 7= &% TI3106kVEL E DO BIE TR DR N
T=H SN, Hit LIZERBL I RAFRBEE
PR L7, ADSHMBREIIAATY 2=V D KE 1R %
EET 21286, HOHEMNC3ms/ SV ANDE
NI T e ETDMNERD-T=, 2 TAHEL, Hi-
7PINZ A A — FERE) A & ) — REIEATE 5K
el ERHAT S L CERMEREE HmE LT, &
#lx, ACSHNVF ¥ MO — 7L 3557
TAA M ORERBR EEITO TETH D,

5. HiEF

972MHz 7 5 A4 A k& > OFHEEBRIZEE L CTHIEX
J1 - W\ NWE s A4 A br U EEEXA—D O
WEBFET A AR S Al — K, AT
K. BFILANKIZESEVW- L ET,

RPN

[1] T.Hori, et al., “J5fF972MHz RF7 A b A % K OHR#H
, Proceedings of the 29th Linear Accelerator Meeting

in Japan, Funabashi, Aug. 4-6, 2004

[2] M.Yoshida, et al., “J-PARCH972MHz2 7 A4 A Fr D
FEIEARAT”, these Proceedings

[3] EKako, et al., “ADSEMREY =7 v 7 17 74 4 E
V2 —/VOKEIJFER, these Proceedings

[4] E.Kako, et al., “J-PARCHZEZRAAANFEA#RDOKE
J13 8" Proceedings of the 28th Linear Accelerator
Meeting in Japan, Tokai, July 30-Aug.1,2003

[5] M.Yamazaki, et al., “JE&iff972MHz RF7 A h A& > KD
LR, Proceedings of the 27th Linear Accelerator Meeting
in Japan, URL: http://lam27. iae.kyoto-u.ac.jp/

[6] T.Hori, et al., “J5Uif972MHz RFT A h A & o KDEE
E)ER&D7E%”, KEK Proceedings 2003-16 Feb. 2004

[7]1 Accelerator Technical Design Report for High-Intensity
Proton Accelerator Facility Project, J-PARC, JAERI-Tech
2003-044

[8] T.Hori, et al., “WARENHZHRADORF2 LT 4 v a =

IR BJFEM9T2MHz RF7T A b A % > RDOMERE

7 JURL:http://tech2005.sci.osaka-u.ac.jp/

241-




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




