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Abstract

Research and development of the C-band accelerating section has been in progress at KEK since 2002. This paper
reports on the development of the second prototype accelerating section. Both input/output couplers have a single port
and their cell lengths are the same as the waveguide width. The coupler irises are thicker than the first prototype for
reducing the rf breakdown at the iris edge. The coupler cavity diameters and the coupling irises were optimized by using
the iteration of the rf measurements and the manufacturing which is based on the nodal shift method. The high-power
test of the accelerating section at the test stand has been performed for a month. Rf breakdown frequency has been

reduced.

SuperKEKB C-bandJl3# & 2-5 5% D B 7

1. [FC&HIC

KEKB A & 2% T1I1E . BLAE M & H o fF ok 51 |
(SuperKEKB) IZ[A)if CTC XY Rl =y FOR &
DZA{T>TWA[1], BFHETlX, BL{EDKEKB AN &%
DO—¥%E SNy P = v F5H C/N RIE=
=y NMIEZEX D, TOEE, C/Nv RINEE T
42MV/mDO IR AFE N M E E S D, 1 SRS X
TTICE—AT A NIA A F—)L L THIERER %
1TV, 42MV/mPh EZ& R L T\ 5b, A > A h—/LY
INE. By T I —(HETCOEOMERH - 77~
O, oA TDh v T T —DORBNIED T
[2], AFE i, MNEEORIEE 2 BHoORIER &
UNA R —F 2 FDFERIZOWTHET 2,

2. THA U EBYE

C/NY FINEE OEEERIRT, CAAV R
HWEIT 4 A7 0 —TFT v N ¥ A 7 D2n/3-mode {7
B OInE T, MEAEITEEERA L L5, K1
WZIEE 1 58 (CKM001) & s 48 2 5-8% (CKK001) 0
Ny TT =T WA R T, 1 SRR E I XEBED
e SNV RIEE D1/2 A — SN TCT W
A ENTETD, By T T—DO7 A U AEHH 1
FREE LM<, ZOMTICBT DriftENEEE 72>
72[3], Z ORE % fRR 5 72 D IZCKK00 1 T iX4mmD
JENT AV ATFTHA A LTz, CKMO0L & 372> T,
T 77— VRITERERWR]-5) LR LRSI
LT, 74 VA TOBRFMOEELE G 2720
WEIZ L7z, CKKOO1 D MRS 2 [X2(27~r7, rfJillEH D
Iy 7T HEE, by 7T ke Rl b

' E-mail: kazue.yokoyama@kek.jp

-326-

AicEn v+ 5, Iy 77—t X¥aT7—kL
BT —IRME L, UA—F =V vy b7 T
YIOREDT 7YY =X, TIGHRET D, KEIT,
E— AR — VO RE ) 7 sHEICEIEI T L,
E—AR— LT TV —E T A,

# 11 CNY RIS OfLkE

TR 5 5712.000 | MHz
TSR 30.0 | °C
TV V" 27-tVBAE+ AN T3/ 1097 7
IS 962. 255 (55cells) | mm
NS DE-h 21/3-mode

Y 17.495 | mm

7T UMIER (8) 2.500 | mm

TAVAERE (2a) 12.475 ~ 10.450 | mm

b A (20) 41.494 ~ 41.010 | mm

Y/ MU =1 (1) 74.6 ~ 85.1 | MQ/m
QI 9703 ~ 9676
HEE (v/0) 1.9 ~ 1.0 | %
740797 f 44 ~ 240 | ns
T7=I=vayn Gi-4 (7) ~ 0. 44

X1 : (a) 15Hx 1~
(CKM001) (b) 275#&% 7 (CKK0O1),



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)

2= H

i |
# (CKK001) MRS,

20 25K

3. hyIS5—Fa—=¥

By 77— DM SFEX, MAFIA-T3™ L HFSS™M%
FAWTKHEED Y I 2L —a U BIRE LT,
Vialb—va UREEZEL T, ENERE2p L
TAVRBHREIT v X —H A ATCRIE LT, Dy
T —TEOREEZ RO D0, ANDEHDT Y
77— 3HEREREKE SO TERENI DT U
L7z, K3IZH v 7T —LE—LbF—/, rfHIE
DDy NT v T ERT, 67/VIAEZER &
By T T = —LF— L TT Ty —aiBH|
Ko THAN TS, 7x=A X7 RN ADH4E(a) D
EOWHIBRERESIND T, Iy 7T —2%H
OIIREW I L ZBE L, ZREHEY 220, & #D
MTEHEDT, ZOBEOBERE 725 LIRE R
n/2F— R &on/3F— ROEHHE T, Ziikyhl ik
DR 27 Ta—FThHo[4], LrL, ZOF
JEO FTIXIEALHTZY D120 T = A X7 KN A
EELRRY (K4 (b)) . Iy 7T —2EHE
L X2 T =N =Ll THRAE-T-ES %
o=, oy T7—EMDOT7 = A X7 KN AN
LX¥a2T—BNERLETRWVW 2D THD, £ I T,
By 7T —FHE T RIICAT L D kyhl ik & 3R
oleTFa—=r T HERLELRD, Iy T T—
SHEE RELT DBVIAREFEE LT, LFO XD
REEALEIT 572 [5],

-
—

3: hySo—¢ I:“~A7rv—/l/7° Ly —
fHIEDT- DY VT v,

3.1 71y 7T —~FiEEE b DR KGE A R
WE 72 H > 7V T EGD DI, 2b, & HDFE
HEDOEDORBEENNEIZ 2D, 26,08 MZ% L Thk
WCTHLINE I MEMAHBE IR FEND D, T 71
VERZEMICEAT D EREEEIT TR, BE—A

r

N

R—IVOARE LT 5 & RRE WL LN D, 2
HOBEEIZL ST, 26V A XEEZT-D LRZED
HIREW LA ZHB DL LN TED, Dy 77—k
DE—tN2p OER LMY R v T T ATF
TAHERTA—ZLLTEMNML, 23D/ Z
A =B DK T D120 7 = A AT RN A
OOMHAEDEE WED D &, RAXD L D IZHE—
TR CERFTZENTE D,

96, 96 96
) 3((9201%) 352;1) aa(g’) A2b, (1.
AG. | = 2 ) 2 A2b
o | [320) ek don |
) | 96, a8, a6,

d(2b,) 9(2b) 9(V)

ZZT, 6. 6. 8IFXENTND ' OALFEE
. AG. A6, AGITTIZEII20E D ONARDF
N, A2b,. A2b,, AWRZFILENHEIY ®&FEKT, I
TrREREPHIC D EWH KDL & T, 6. 6,0
HEZE LX) 2L Z LIk TE-HEDOEB
EMNMTEZLES o7, MU, —F v 7 hOfh
Bx. K5I AN/ DT > 7T —HEDJEREZ R,
K4 ()X, ZOFNETH v 77— FiEDO i % i
W, 1207 = A XT7 KR AN N ) —F )Ly
7 NOMRTHDH, 6 BALEBEATON Y ST —
TEAL T %, IEZETR (5 4 L) OWNERELEDSF
EEPD, BEBEE T —ZNy 7 R 120E
T2 AT RNV ARIZRBE LT, —kiZ, &
FEIS N Ko THEMEEIIZELTHD T, 6 /L THE
R 2TV, By 25 B L CHIEE RS Ak
5, V¥ 2T —BLOREE T %O X
4(d) iz d, BEBERICBT 1 8LVHTED O
12087 = f AT RARVARELN TS,

3.2 NEE RER R I B I AVSWROZE(L,

T ORIT% O JE BRI % B I E O EIE EER
FE (VSWR) O EAE B2 6123, Z OfEF., VSR
DI/ THDLEEERN S 7 FLTWBZERbND,
BRIy ST —E 548N EAEZ I LTHE
NEDTDEN, ZOBRICH Yy 7SI —0ER R L
TOTIEH ARV EBbhd, ZOREKY 7 &
ET 57018 — AR — VA RHED RELZITV
VEHEARAT o TR R, AWy 7 M3deE L (M7
ZH)

VSWRIZ 1. 4LL TN FE LV, WEE RE oL i
WRETIEX, 7278V ) —EDOBEEOBRIZEUS DT
WDITVSWRN AT 5, 72 T, TIGEEHEA1T 9 BRIC,
VSWREH v 7T —DOREIREEZET=F— LT, HE
DENRVEBENL IR 2 221T 57 EORE %
L7z, L22L, VSWRIFE(L L7 T, E— Ak —b
AREBEELER, E—bF—NT 70 V% — %A
B L7-, VSWIROKREA2FEREZKTIIRT, K6 T
Ron-k o @lEy 7 Mi, E—oK—LAR
DIEEMTIZE > THh#EEIN TS, BIEEKEEK
(R H5710. 6GHz) 123517 AVSWRIZL. 4LL FCHh 5
N, HEEE IR EEERTIC TR o T B,

-327-



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)

4 . HIGH-POWER HERD#ER

IMEE2FHET A NAX L RIZA VA =L,

TV T ERNI A T, T OB, HIIE %
KT AT DICEAZ TF a—F—%fFH L7, X8I
BAKR T F a—F—%fEHT HREIEDVSWRE R,

R dGE SN, BEBEEICE VT 13DVSIR
NELNT-, == T ORR(~ 1.1x10° T v
R) . rf/8 0 —K43MW T /3L 2 E500ns, 0 K L
S50Hz DRI, rf ¥ U VBT B BE Rl = —
DU ENT, THE. O8Ny RINES O E AL
LT, +oetiEThH s, MEE25#IZ, 5 EIC

O E 3AL L HIZE— AT A VIIEKE S,
E— AT A N E2ITO TETH D,

HiEE
—ZZEBETHE (B OREFEKISINEE BEIC
720 RS hEanwWE=EEE Lz, HEH5— [_J
< BEHHE L E9,

E=ae)

(@)

90
©c2u2-20040623
1

0.8
0.6
0.4

0.2

K4: ) —FNLT7 NOFER,
T — 28R O IR E W E A B2 LR,
FRIBVAZIETRE, (d) 54F /L TORKHIE,

(@, ) Fh 7

(c)

40.6 : |

“U"~final-dimension

40.4

“D"~final-dimension (BJ -3 4

40.2 ta)

40.0

1

39.8

39.6

39.4

——U3-Coupler-2b (mm)

39.2

Coupler diameter 2b (mm)

——D =2b (mm
—O—Jst er-2b (mm)

I i
15.0 15.5 16.0 16.5 17.0
Iris-width W(mm)

B TT—~PEMLEE, U3 (kD v
(FWA > 7T—) ZFEKITH N,

39.0
14.0

14.5

X5 :
Z—) . D3

24 f——Z#Fa
e (T
rrrrrrr 57106 [GHz]):
2.0 :
o '
=18 r :
g |
16 .
w \\VZ\ AY /\ /\v y
12 1 v
10 1 1 1
b0z 5707 5112 57 b2e
frequency [GHz]
6 : EHERIEZ OVSWRO AL,
24 kg3l
oo | — TR
S ENEEEEEE 57106 [GHe]
20 T - :
% 18 | :
~ 16 | ﬁ\\ :
P
14 H Y]
12 :
T O I ! 1
b7 o707 b2 8.117 0722
frequercy [GHe]
K7 e AR — LTS OVSIROZAL, (7

VERTOTF — 213 6 — LR — VA RIETEIN L )

24 | ——5-stub’l
oo b —bO-stub i L) |
S} ECEELEE 57108 [GHz]|:
20 :
r
=18 r
in
T ﬂ/\
14
12 w
10 I : 1 1
5702 5707 5712 5717 522
frequency [GHz]
8: BAHXT T a—F—IZ XK BHVSWROUFE,

S5 MR

[1] T. Kamitani, et al., “R&D status of the C-band Accelerating
Section for SuperKEKB”, in these proceedings.

[2] T. Sugimura, et al., “C-band accelerator structure with
smooth shape couplers”, in these proceedings.

[3] T. Kamitani et al., “Development of C-band Accelerating
Section for SuperKEKB”, Proceedings of LINAC 2004,
Liibeck, Germany, Aug, 2004, pp663-665.

[4] E. Westbrook, “Waveguides to the Disk-Loaded Accelerator
Structure Operating in the 2w /3 Mode”, SLAC-TN-63-
103.1963. Slac-TN-63-103, 1963.

[5] K. Yokoyama et al., “Coupler Matching Techniques for C-
Band Accelerating Section”, Proceedings of PAC05 (May
16-20, 2005, Knoxville, Tennessee, USA), to be published.

-328-




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




