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)

FREQUENCY TUNING OF AN ACCELERATING MODE AND VERTICAL
TESTS IN THE STF BASELINE SC CAVITIES

Toshio Shishidol’A), Kensei UmemoriA), Eiji Kako™ , Shuichi NoguchiA) , Hitoshi HayanoA) ,
Yasuchika Yamamoto™ , Hiroshi Sakai® , Kenji Shinoe™ , Ken Watanabe®
A) KEK, High Energy Accelerator Organization
1-1 Oho, Tsukuba, Ibaraki, 305-0801, Japan
B) Institute for Solid State Physics, University of Tokyo
5-1-5 Kashiwanoha, Kashiwa, Chiba, 277-8581, Japan
©) The Graduate University for Advanced studies
1-1 Oho, Tsukuba, Ibaraki, 305-0801, Japan
Abstract

Pre-tuning was carried out for four STF baseline superconducting cavities. Pre-tuning is performed to match a
resonant frequency of a cavity with an operating frequency at 2 K and to adjust the electric field strength in each cell
equally. The resonant frequency was adjusted to 1297.5 MHz at room temperature, and the electric field flatness of
more than 97% was achieved. Fourteen vertical tests at 1.8 K were performed on four 9-cell cavities. The average of
Eacc,max in three cavities (#1, #3, #4) was 20 MV/m with no field emission. The #2 cavity was achieved the Eacc,max
0f 29.4 MV/m on the fifth vertical test. This value is the Japanese best record of 1.3 GHz 9-cell superconducting cavity.
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Initial state of the Cavities
Frequency (MHz)[Length (mm){ Field Flatness (%)

Design| 1298.00 1259.0 99
#1 1295.48 1251.0 60
#2 1295.74 1250.5 25
#3 1295.50 1250.5 69
#4 129721 12545 63

Pre-tuned Cavity after 1st. CBP and EP (100um)

#1 1297.63 1263.9 97
#2 1297.57 1261.5 98
#3 1297.46 1262.0 98
4 129751 12618 98

Pre-tuned Cavity after 2nd. CBP and EP (100pm)

#1 1297.38 1270.5 o7
#2 1297.35 1269.0 98
#3 1297.64 1270.5 96
#4 1297.37 1268.5 99

Final state of the Cavitie:

Freq. at 2K V.T. [Length (mm Qt (*10"11)
Design| 1299.40 1259.0 1.50
#1 1299.30 1270.5 1.18
#2 1299.20 1269.0 2.05
#3 1299.72 1270.5 2.35
#4 1299.27 1268.5 1.10
23 EHTHEOHE
TN F a—= U FRRET LT 28I I LT ERE

WFEE EP-11 7N & v m$m@%ﬁ%f%5mﬂm

PATOND, FERER TRICES FHEZHE L
AT, 2 TOZRTES FHEOHENBRI S,

X 2 T im
FlTII#, #

BAEA 5 ﬁ%??
H—E LD HEINTWDERTND

223 O FER TE Rt D B A % |
221 D, EP-II # O 4% V150 [ i

ZOENbZY REVIEE S

. TD%, £

Y IVITHERS S D BRI IR S — KR TR WVWER Y
MR LRER, S5 FHEOSLIT 1%RE E
TWHEI N,

2007 £ 2 A 9 H. 4 [8lH OHERIE % DO#2 ZEJH D
B FHEZRIE LTZFT. 75%ICFE THILL Tz

(2 3),

SETHROEWSILTHY . B Jiiks

AN A 8 o TeARTE DS RN R E ok TV 22y, IR

T 72 e RN FESS DB 245 % T2 O ITMERE RS T
IS TESFHEZNEL, LBROTY Fa—

=T ETHOEDMNATL D,

BUR CITEMUFEDORE, 22V R — MREZIY
LU CHEEICRRE LALEE L TV DAY, Z ORFZER A
ERLTWDAREMER D D, S%RITZERY»FR— MA
B 2017 72 & BT ENT 2 DRk, TBARAF R &
DYER TN F 2 —= 0 T HOZERDOE Y oI5 ik
WCEORDEBDMETH S,

MIEmEg & L CHERT 256, B I
98% N ER XD, STF N—2 T A L ZEMDEE .
TV F 2 == T DRIZIZNAN S R (n/9~8n/9 %
TOODE— R) DELHABIEL TWDHR, £
DIEFE S E D BUIR TILI8% L E #4525 £ T2AMN
MY T2HZHT 5, 95% FHE 215 2 O ik
RHTHDHHN, FDH%120.01mmENT TZEH % £
SELZVLERDHY . LbB/FHICEMEND D=0
TR — N A= a AMLIEES TiERy, Ll
73 B ILCHFE CTIX9E /L 221 % 160005 M3 & 3 5 7=
OAF— R A—=va  AIIMNETHY , S OEE,
HETH D,

Field Disbution s Al 2
pi-mode support-fix (04)

o)

Frequency Change in each cell by EP

H # Cavity EP20um)

pass
pess

A,

P P, ol 4|

1300MHz 9cell STF Baseline Cavity No.2; 2006' Oct. 18
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Pre-Tuning ; pi-mode (43)
Free

1300MHz 9cell STF Baseline Cavity No.2; 2007' Feb. 09
After Vertical Test ; pi-mode (01)
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STF Baseline Cavity No.2 5th. vertical test 02/22/2007
- EP-Il (20um), H202 rinse (1hr.), Hot rinse (1hr.). H.PR (16hrs,)
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#1 Cavity | #2 Cavity | #3 Cavity | #4 Cavity
1st. V.T. 11.5nQ2 9.2n82 9.8nQ2 16.0nQ
2nd. V.T. 10.2 12.2 11.4 7.6
3rd. V.T. 12.5 93 — 8.5
4th. V.T. 8.3 8.5 — —
Sth. V.T. — 7.4 — —
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® 2nd cavity pi mode : reguler probe 2006/4/27
® 3rd cavity #1 test pi mode : short probe 2006/6/9
® 3rd cavity #2 test 8pi/9 mode : short probe 2006/9/22
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At Eacc =10 MV/m,
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® Qo [abnormal 1.6~1.8K] | STF Baseline Cavity No.1 4th. vertical test 12/20-22/2006
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#1 Cavity #2 Cavity #3 Cavity #4 Cavity
Eaccmax| Qo JEacc,max| Qo JEaccmax| Qo JEaccmax| Qo
1st. V.T. 19.1 0.47 13.6 3.65 20.4 1.66 16.5 2.06
2nd V.T.§ 19.2 0.77 21.5 1.46 20.8 2.58 17.1 0.90
3rd. V.T. 192 0.50 19.1 0.93 = &= 20.2 1.93
4th. V.T. 20.8 1.59 20.5 0.69 == - = —
Sth. V.T. — — 29.4 1.98 — — — —
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STF Baseline Cavity No.2 5th. vertical test 02/22/2007
EP-1I (20pm), H202 rinse (1hr.), Hot rinse (1hr.), HP.R (16hrs.)
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