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Abstract

The ILC prototype cryomodules were constructed as the STF2 project at KEK. There are two cryomodules called CM1
and CM2a. The CM1 cyomodule is consisted of eight superconducting 9-cell cavities and a superconducting quadrupole
magnet. The CM2a cryomodule contains four superconducting 9-cell cavities. The superconducting cavity system
consists of a superconducting cavity, a frequency tuner, an input coupler, two HOM couplers, and a monitor coupler. The
low power RF tests were carried out to confirm their properties of superconducting cavities and these equipments. Tuner
stroke tests, input coupler coupling stroke tests, measurements of external Q values, cable corrections and piezo stroke
tests were performed. In this paper, the results of these RF tests are presented.

1. FL®HIC

KEK STF (2B W T STF2 il & L T2 5D 7 .
F A FE Y 2 —/L(CMI1, CM2a) % &% L 7= (Fig.1), Cavity Package
CMLITILC Dt EHT2T 7 T4 AV 2— T,
9 L/UVBREZER 8 B L 1 B OBRERA DS IAA I oW Copt
FiL, CM2a (2% 9 ‘1?}1/;@{3% O 4 S SHEISA E \ : \
NTWD, Fig2 ([ORT X 9 ICBZHEZER S 2T A el
BIZHZER, Fa—T— A>Ty Ny T T . [obe
b, Frequency Tuner )

HOM 17 b4 70 ? N :E‘ — & — j] > 70 5 — 7L£ E "C‘*%E‘Z 9-cell Superconducting Cavity
%*%%%% r @E@H,L‘\j{) J: U\nﬂﬁ@ﬁj 'fﬁ%jj RF Input Coupler

R % JE e Lt DT, TOFERIZOWTHET 5, Figure 2: Cavity package of STF-2 superconducting
cavity system.

2. AENEF D2 RE S

20144210 A5 2 /T T 2K F CTLER %2 m A,
WH% 4 BEZHZ 0 {KES RF B % Eliti, <D
%, BRABICEIV=EBICHE L7z, (Fig.3)

Fig.4 13 HIEE 0 227 o A 7 3 55 (fo) D AL % 71~
LTCW5b, HIREERIEAY NU—2 T F T4 —
ZRAWTHIE LT, BUYESERRF O 22 IR ERR 2270
EOHRNT L0 HIRE I AR L L T
W5, IEE— FOREEEE 2 K ToOEiRE I
BoERAICT)Fa—= IR Thbhb, TDT-

Figure 1: Completed STF2 cryomodules. O, EIRRFO IR E FEEX 1297.99 MHZz+100 kHz (2
RSN TND, 42KICHAIESND LIUREIC L Y B
" nat-ima@postkek.jp K2 2 MHz BBES LAY 5, Z0%, BEICLY

- 1084 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

2K EFTHAIND &, HEILREIEIC X D KRKE M
HORAIC LY B X 230 kHz JEEEITHREAD L.
1299.85 MHz*+100 kHz & 7272, Fa—F—I2kD
TERRJE AL 1.3 GHz ICFHHETE 5 2 L 28 T
Yl

Fig.5 [ZMENC X A B ZEH O/ Q E(QL) DA
b rd, QuiddiRE N E & = D P aiEIc L vk
RKTEHEz2bBN, 2y NI—20T7F 74P —THIET
x5,

_Jo

Y

SRR, QL= Qo << Qum DBHRIZ X VI TO
R 72 O AT Q EH(Qo)AS 10000 FEETHDH Z &
Nbnd, —J. 2K T QL= Qi << Qo DEfRIZH
DAL T >y NH Y7 T—0E Q E(Quw) A 3.5~
54x10°DETH VY | BEED 5X 108 ZFHHE AT RE 7 st
WZHDZ EDHERTE T,

Fig6 34> 7 v N v T T—nbE=H =T v
F—\ZiBiwmT D RF NU—DmHEIEO R LT
W5, 2K IZBIT BB AR =T =H—T v
7 —DOIE Q E(QE RAES 5 & Q= 1.2~2.4x10""
LB ENbMA,

oL

Jacket temp trend

350 Cool down RF test Warm up
weeks 4 weeks 8 weeks
280 — - P e
-
240
. J ' 13
é.zoo ,2'! / #1.6
é 160 G5 / A843
£
b #
%120 . a2,
£ #53
80 8
%0 o P #5_6
40 ; § o 04123
0 e e wwm e #12_6
© q z 3 3 o
= s S o S =
g g g g g B
= 3 3 = 3 =

date

Figure 3: One cool-down/warm-up cycle for 14 weeks.
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Figure 4: Resonant frequency (fy) at 300 K, 4.2 K and 2
K in twelve 9-cell cavities.
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Figure 5: Loaded Q value (Qr) at 300 K, 4.2 K and 2 K
in twelve 9-cell cavities.
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Figure 6: Calibration of transmitted power (Py) at 300 K,
4.2 K and 2 K in twelve 9-cell cavities.
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Figure 8: Tuning range of resonant frequency in 12
cavities.
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Figure 9: Schematic drawing of STF2 input coupler.
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Figure 10: Coupling range (Qin) of input coupler in 12
cavities.
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Figure 11: Set-up for calibration of monitor coupler (Qy)
by rf source.
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Figure 12: Measurement result of decay time.
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Figure 13: Comparison of Qp value between three
methods.
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Figure 14: Calibrated value of monitor coupler (Q;) in
12 cavities.
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Figure 15: Filter property of HOM couplers to reject an
accelerating mode.
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Figure 16: Frequency range of piezo voltage (+500V) in
12 cavities.
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