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Abstract

An accelerating frequency of a superconducting cavity just after fabrication deviates from a target frequency due to
various causes, like manufacturing errors, and the electric field strength in each cell is not same. Pre-tuning is
performed to match a resonant frequency of a cavity with an operating frequency at 2K and to adjust the electric field
strength in each cell equally. Pre-tuning was carried out for four STF baseline superconducting cavities. As a result,
they were adjusted to the resonant frequency of 1297.5 MHz at room temperature, and the electric field flatness of more
than 97% was achieved.

STF_— R T A IR ZARIZ I 1 2 T — R 0D Ja R i 5

1. [XC®HIC
BLEKBKIZ B W T N EITH TH 5 STF
( Superconducting RF Test Facility )|Z1X8F O {xE %2
WENETHI FTAFTED a— LRREIN, FO
WDAE TR =T A VEEEZERPHIAEND = . N 2 S AT T U
(2], WEREOSTEA— 5 1 hgaee 02 |3 O A7 A SRR
IEE— FREREBIIFFEERIC LD BEE L7 %R I3 EDR—RAT A VRS2 EZ, X202 W
BN ST TEBY ., &L CoOEEMEN HXERT, N—2A T A HBEEZHOREH BT
—RETIE A, ZEROLIER A2 KooElsE  MEEE Y 2 —/L & L THER S, AN TREO
WIS b, OB BLOERBRESY —FEICT S BEAOWEWHL, E—2N#E, 779442 %y My
DTV Fa—=r T EiToT-, 4BDOSTFR— H| Fa—F—B8EEEFERBRELIT O FITH D,
ARG A URBIEREIERC G LT Y Fa—m P EAT BUES Rz O ARRE, T =— LRk, 7
HIRCOIER R %1297.5 MHz, B EHEE)7Y U Fa—= 7Rk, HEHEK T LRIEER LB

Ll bz iRk LT, AT, 7 R4t&E P o 2 &2 VR R OFE S 77
MHBZME SN D, WERDZERITIRE TR S nE

2. STFR—R 54 VEBEEZER EIND,

3. FYFa—=2%

ST AIVE D2 OB oA TR AE O %
FEEKIC LD KB LOEGBRE TR TIIR<,
TEIRBRE D B E TR LD TR TV,
INEE— RO A2 KTOMEEGEREICE .
MK IS OEIGHRE 2 —FEIZT D 7-20129T9
DONTVF a—= T ThbD,

30 7Y Fa—=2 rikEE

FHENETY Fa—=r FEEITZI-PARCHIZ
B X 4172972 MHZEBZEMEZERO 7Y F o —=

[1: STF—RA 5 A o R 2

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

865



FP42 Proceedings of the 3rd Annual Meeting of Particle Accelerator Society of Japan
And the 31th Linear Accelerator Meeting in Japan (August 2-4, 2006, Sendai Japan)

VTSN EE EEARNICIER -TH D
[31.[4]. JEAWENAKA T T 2 @ JE T ¥ 2 — /b & 2550
ERIEDHI T TRy R&ESTF1.3 GHzZER
DIRIZHE ORI L THEH LTS, 77
yﬁyﬁﬂyFm\ty&~tw@&@wmmE
FRFIEEZ LTV D A, = REA(L,9E)IZDON
TIEE =2, P L KT 7T — AR — b OiEN
MOHEHERH SN Ny REEHA LTS, 7Y
Fa—=r THEEEZHBIIRT,

I3$TA~X74/E%% =3l A
TV Fa—= TR

32V Fa—=2DOFE

TV Fa—= TOFNRIILLTOEY TH D,

1) PLLTCZEADOF = —=> 7 & B0 IR E R Fo%
eI 5, 2) Zedh Bl T Il — REELE
(dmm/sec) B — ROALE & B — KR H 556 O R
BB FETRERT 5, 3) KB ALOELEEE) &It
IR JE I B2 (AF=Fo-F)ICIXEccJ AF72 5 BRI & %
ENLEBNLVOELESANGOND, 4) HIREK
HFol BRSNS, £ O BER KIS DT
NZERDD, 5 4) THLILETNEIRIE SR
VI TV BT Ry REKEELOT AU AFIZ
Yy hL, 74U RAEEMD D/MHIXTHETELE
KANERSE D, 6) AIEL T 5 EG FHE KO
RREEENRELNDET 1)~5) &R,

3.3 9& 2B O LAt [a]

9B VIR O FEANE B XK 4DOERIZ 2 D, BARMO
FEAIEEEL ., BAERCEB LTI 2L ED
BHFEET D EME L THELS L LT ORI ﬁé“

_IwﬁIwﬁI'—@HF@Mwa
I11 1711

[X] 4: 9 & /L2 D AT ] 1

(0

866

l_kli—1+|i+l 1+kEi—1+Ei+1
I E,

(2<i<8)
f: 9 L2 O AR E R H DI, 1% B O LD

AR B I 5
f 9 L2 > B A E

target *
|, : 1% H OB OEGEE
E,: i% H O& A OBEE
I, c E;
f —
k=-Z : cell to cell coupling constant
f+%
AR 72 n mode( FE 5 F H E 100%) O B A
l,=-l,=l,=...=—l, =, ZOT

fro 1

(i=109)

f 1+ 2k

target
EIET~ & 80T
: f
Af, = T ue o)

JL+kE“ J1+k

1,9

Af — f ’ _ ftarget
w+k54+aﬂ N1+ 2Kk

(2<i<B)
INDHEDIZFOITITVVEIC /D ETHRYELE
NEERIED,

R

4B DR—AT A UBREZE O T AFURED N
WE— FOEEE, 2k, E8GFHELRIC, 7
VFa—o THOEND ZR2UIRT, FT-#47E
TR ONEE — R0 &2 K512 /Wﬂ@ﬂﬁﬁAﬁ
X6~ T, #4ZE ﬂixfﬂhﬁ®£§#m

I ~NAmmE VY, 2 AT #~#3 % M@%WI&&
e, TA U REORESFMNEELE LD TH D,



FP42

Proceedings of the 3rd Annual Meeting of Particle Accelerator Society of Japan

And the 31th Linear Accelerator Meeting in Japan (August 2-4, 2006, Sendai Japan)

£ 1 ZZRAZTANROREE, 2k, B5VFHEE

# 1227k 129548 MHz | 1251.0 mm | 60 %
# 2223 129574 MHz | 1250.5mm | 25 %
# 3257k 1295.50 MHz | 1250.5mm | 69 %
# 4723 1297.21 MHz | 1254.5mm | 63 %

2 Fa—=2TBORNEK. 2. B FHE

# 17257 1297.63 MHz | 1263.9mm | 97 %
# 2727 1297.57MHz | 1261.5mm | 98 %
# 32210 1297.46 MHz | 1262.0 mm | 98 %
# 4727 1297.51 MHz | 1262.0 mm | 98 %

1300MHz Scell STF Baseline Cavity No.4; 2006 Jun. 03
Field Distribution Meas, ; Initial state
pi-mode Free (10)

1 300MHz Scel] STF Baseline Cavity No4; 2006'Jul 11
Field Distribuition Meas. ; Pre-Tursing
pi-mode free (213
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<<STF Baseline Cavity Ji ==
BL.C#l BLC# BLC#3 BLC=24
fo (MHz) 1205.479 1295.742 1295.504, 1297.215
As Received Length (mm) 1251 1250.5 12505 12545
Flatness (%) 60 253 68.6 63.5
fo (MHz) 1204128 1294291 1294 044 1295317
After CBP+EP 100um  |Length (mum) 1251 1230.5 1251 12545
Flatness (%) 1 304 771 69.1
fo (MHz) 1204 210 1294 381 1294 063 1205417
After Anneal Length (mum) 1251 1230.5 1250.8 12545
Flatness (%) 715 312 78.1 68.9
fo (MHz) 1297.860 1297.567) 1297464 1207.512
After 15t Pre-Tuning Length (mm) 1263.3 1261.5 1262 1262
Flatness (%) 983 97 982 9717
fo (MHz) 1208.072
After 2nd Pre-Tomng  [Length (mm) 1263.8
Elatness (%) 98.1
fo (MHz) 1207.782 1297.182 1297.086
After 15t Vertical Test  |Af (kHz) EP (um) -390 [50] -385[50] ~380[50]
Flatness (%) 942 952 947
fo (MHz) 1297.633
After 3rd Pre-Tuning Length (mm) 1263.9
Flatness (%2) 96.7
fo (MHz) 1207.436
After 2nd Vertical Test |Af (kHz) EP (um) -197 [30]
Flatness (%) 942
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