2014MEBERER 200

1.3 GHz 9 LEBIREZE R 128 Aol snd
STF2 Cryomodule® B FE K 5%

BIRIILE—INESSFIT R
TP FEBER. MARE. MTKAEFEERR. A EE., RAX. IUKEE

oA

=T =
[R5, AR, (LA R




S , ; _ Nt // < ‘
IR O < 4
KEK RE KEK WA | NaTsE B KEK huE AT *L* T #EIIET
= ] “ F o

——




2014INEREFEETFH .n

STF22>TIEATI A ?
STF(Superconducting RF Test Facility)[ZH [T HE — L EERETE

. Quantum Beam ETIE|

1.3 GHz 9L ZEF/2 & M bfg SN S Capture Cryomodule
ICCEFOMEREREF TR BEL TXIRE RERE1TI.
201353 . XIREMRZHERLTET,

. STF2 £tE(STF2-CM1, STF2-CM2a)

1.3 GHz 9E/LZEFH8E M bfg SN 4 Cryomodule 1 (CM1)&
4E D SEREN S Cryomodule 2a (CM2a)ZE R, ET12E8 M5
RSN HCryomoduled . EFE—LFTEITHL2E DZER.
ET 148 TE—LIRLF¥F—400 MeVLL LZE B 59 5T E




2014MEBERER 200

Quantum Beam, STF2&T1E]

LT

STFANIREZS DIE R r
STF2-CM2a P
BIzENRER4E g et

MHI#23~#26 3 Lo

!
STF2-CM1 |-
R EEE A \\\\s ;
/ 3 : Beam Energy
. 400 MeV

MHI#14~22
J
2KRefriger\

Cold Box :

32MV/m * 12

Quantum Beam
Capture Cryomodule
HBEEMEER2E

MHI#12,13

2K Refrigerator
Cold Box

© Rey.Hori/KEK

ETE— LR




2014mEBEEES g

STF2-CM1
MHI#14~MHI#22

2011418198 ~20125F 11818 #EAIFELE22EZTERT

MHI#14~MHI#18 #it:8E RiR$E R MHI#19~MHI#22 #it:8)5E xR LR

@® MHI#14 3rd. V.T. [1.25-1.50K] O MHI#14 X-ray [uSv/h] @® MHI#19 2nd. V.T. [1.22-1.79K] O  MHI#19 X-ray [uSv/h]
Bl MHI#15 4th. V.T. [0.99-1.58K] [0 MHI#15 X-ray [uSv/h] H MHI#20 3rd. V.T. [1.40-1.60K] ~  MHI#20 X-ray [uSv/h]
€ MHI#16 2nd. V.T. [1.56-1.65K] < MHI#16 X-ray [uSv/h] & MHI#21 1st. V.T. [1.08-1.62K] <& MHI#21 X-ray [uSv/h]
A MHI#17 1st. V.T. [1.49-1.65K] A MHI#17 X-ray [uSv/h] A MHI#22 2nd. V.T. [1.48-1.58K] A MHI#22 X-ray [uSv/h]
a7 ILC Spec.
Lo 7r ILC Spec. It

- MHI#19 Eace,max=37.2 MV/m !
C"MHI#20 Eace,max=35.1 MV/m A E

[ MHI#14 Eacc,max=36.6 MV/m
[ MHI#15 Eacc,max=35.7 MV/m’
| MHI#16 Eacc,max=33.8 MV/m
| MHI#17 Eacc,max=38.4 MV/m
MHI#18 Eacc,max=36.2 MV/m

;MHI#ZI Eace,max=389MV/m_____ A
. MHI#22 Eacc,max=35.8 MV/m - E
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STF2-CM2a
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MHI#23~MHI#26 #it:H|E ikt B

@ MHI#23 2nd. V.T. [1.37-1.65K] O #23 X-ray 2nd. V.T.
B MHI#24 4th. V.T. [1.35-1.39K] T #24 X-ray 4th. V.T.
A MHI#26 2nd. V.T. [1.37-1.67K] A #26 X-ray 2nd. V.T.
o7 ILC spec.
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Cavity Length [mm]

MHI#12~MHI#26 ZRE R E L LRI ERETIEED ZE

As Received

Aft EPI&Anneal
Aft Pretuning
Aft 1st VT

Aft Pretuning
Aft2nd VT

Aft Pretuning

STF2EtH

2014MERBFEES

O dLength as received [mm]
B dLength aft. pretuning [mm)]

1250

1245

1240

1235 M

Design Length 1247.6 mm
5 mm~11 mm¥g ()
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MHI#14~MHI#26 Tuner§F 4
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H IR ERE vs. BV D BIEREL ~16 kHz/[Bl¥R (FiR

1297.8 1297.8 1297.8 I
@ MHI#14 Fo up [MHz] @® MHI#19 Fo up [MHz] @® MHI#23 Fo up [MHz] |
O MHI#14 Fo down [MHz| C  MHI#19 Fo down [MHz]| C  MHI#23 Fo down [MHz| A\
H  MHI#I5 Fo up [MHz] B MHI#20 Fo up [MHz] A H  MHI#24 Fo up [MHz]
1297.7 | O MHI#I5 Fo down [MHz] 1297.7 | MHI#20 Fo down [MHz] o 1297.7 | T MHI#24 Fo down [MHz] ‘
< ® MHI#17 Fo up [MHz| ~ & MHI#21 Fo up [MHz] ~ & MHI#25 Fo up [MHz] I
= MHI#17 Fo down [MHz] B == MHI#21 Fo down [MHz] - = MHI#25 Fo down [MHz] A |
= A MHI#I8 Fo up [MHz] o) = A MHI#22 Fo up [MHz] £ = A MHI#26 Fo up [MHz] I K :‘3 ‘
= 1297.6 | A MHI#I8 Fo down [MHz] ol = 1297.6 | A MHI#22 Fo down [MHz] £ ‘ = 1297.6 | A MHI#26 Fo down [MHz] Y 1 - ‘
3 e T T | | ° T T Y | = * """""
= 2 \ A \ i ] L] 2 \ ¥ \ X !
3 ) L) s | | L g \ | T
2 12975 g 12975 A ¥ . - g 12975 ‘T g i I W
2 A = P = | AR | .
= g = = i =) z 7Y | 2
R i T I
5 12974 g | 5 12974 3 12974 | ﬁ
. (e N -~ M A AU == S I O | B B ™~ W
s < = Point=8-18 e i Point=8-18 -8 % Point=8-18 -
é’ MHI#14:F0=1297.37+0.0149*Rotation. é MHI#19:F0=1297.30+0.0156*Rotation_ é MHI#23:F0=1297.36+0.0146*Rotation-
12973 :F0=1297.38+0.0152*Rotation 1297-35 MHI#20:Fo=1297.27+0.0161*Rotation™ 1297.3 MHI#24:F0=1297.35+0.0157*Rotation"
4 T =1297.36+0.0159*Rotation MHI#21:Fo=1297.37+0.0150*Rotation_ MHI#25:F0=1297.48+0.0154*Rotation-
0.0157*Rotation MHI#22:F0=1297.44+0.0161*Rotation” MHI#26:F0=1297.42+0.0156*Rotation
12972 ! ‘ ‘ ‘ ! ‘ ‘ 12972 ! ‘ ‘ ‘ | 12972 ‘ ‘ ‘ |
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 20
Rotation Rotation Rotation
SR B vs. Z23FE :~300 kHz/mm (338
H IR FEIRE vs. ZiFEE :~300 kHz/mm (&R
1297.7 1297.8 1297.8
® MHI#14 Fo up [MHz] ® MHI#19 Fo up [MHz| @ MHI#23 Fo up [MHz]
O  MHI#14 Fo down [MHz] O MHI#19 Fo down [MHz] O MHI#23 Fo down [MHz| *
W MHI#I5 Fo up [MHz] W MHI#20 Fo up [MHz| A H  MHI#24 Fo up [MHz] s
[0 MHI#15 Fo down [MHz| 1297.7 | O MHI#20 Fo down [MHz] 4 [ MHI#24 Fo down [MHz|
w 12976 | & MHI#I7 Foup [MHz| = & MHI#21 Fo up [MHz] N = 12977 & MHE25Foup[MHz] [77% R &
= MHI#17 Fo down [MHz] jou} MHI#21 Fo down [MHz] b = MHI#25 Fo down [MHz] | 7S¢ A
= A MHI#I8 Fo up [MHz] = A MHI#22 Fo up [MHz] " = A MHI#26 Fo up [MHz| P
= A MHI#18 Fodown [MHz] | = 1297.6 | A MHI#22 Fo down [MHz] LA = A MHI#26 Fo down [MHz] - u
e
o 12975 & g 12976 > -
2 2 2 I
= T 12975 =3 &
@ o )
& ) = o
T 12974 o T 12975 . X
g * I g 12974 g &
= o~ = = a
=l =] =] A
] g 4 O
& 1297.3 |MHI#14:F0=1247.4+0.302* (Length) ~ 12973 & 1297.4 [MHI#23:Fo=1248.5+0.295*(Length) g
MHI#15:F0=1247.5+0.302*(Length) : MHI#24:F0=1249.0+0.292*(Length)
MHI#17:Fo=1246.1+0.310*(Length).... & MHI#21: 45.7+0.313%(Length) MHI#25:Fo=1242.2+0.336*(Length)
MHI#18:Fo=1248.8+0.293*(Length) MHI#22:F0=1253.4+0.267*(Length) MHI#26:F0=1250.2+0.286*(Length)
1297.2 : : ! 1297.2 L L > ! 1297.3 : : : : :
164 164.5 165 165.5 166 166.5 167 164 164.5 165 165.5 166 166.5 167 164 164.5 165 165.5 166 166.5 167
Cavity length (Ave.) [mm] Cavity length (Ave.) [mm] Cavity length (Ave.) [mm]
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STF2ET1E]
MHI#14~MHI#26 Tunerd¥ {4

MHI-14 | MHI-15 | MHI-17 | MHI-18 | MHI-19 | MHI-20 | MHI-21 | MHI-22 | MHI-23 | MHI-24 | MHI-25 | MHI-26

Af/EliE

(kHz/E &) 15 15 16 16 16 16 15 16 15 16 15 16

AL/EEEZ& 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.04 0.06 0.05 0.05

(mm/[B]EE)

ﬁj(;rﬁ:)a 0.4 0.55 0.46 0.65 0.56 0.5 0.8 0.68 0.75 1 1.05 0.65
o 302 302 310 293 297 297 313 267 295 292 336 286

(kHz/mm)
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STF2EtE|
MHI#14~MHI#26

ANYY Loy BEICEAEIREIR#MZE L

MHI-14 | MHI-15 | MHI-17 | MHI-18 | MHI-19 | MHI-20 | MHI-21 | MHI-22 | MHI-23 | MHI-24 | MHI-25 | MHI-26

Pretuning free

1297.49 129735 1297.49 1297.35 1297.49 1297.36 1297.48 1297.37 1297.29 1297.30 1297.44 1297.51

(MHz)
E.P. [pm] 20 5 20 5410 20420 545 20 5 5+5 545 2045 2045
AFreq. by EP
FoOcE10m] 120 30 -120 290 120 -60 120 -30 -60 -60 150 -150
Expected Freq.

by EP 1297.37 1297.32 1297.37 1297.26 1297.37 1297.30 1297.36 1297.34 1297.23 1297.24 1297.29 1297.36
(MHz)

T“(‘;Z‘I’{fzr)ee 1297.42 129741 1297.37 1297.24 129728 1297.25 1297.37 1297.44 1297.36 1297.33 1297.48 1297.41
AFreq. [kHz] +50  +90 0 -20 -90 -0  +10 +100 +130 +90 +190 +30

ALength (mm) 0.17  0.30 0 -0.23 -0.30 -0.17 0.03 037 044 031 057 017

Ref. Freq. after

tuner setting 1297.43 1297.40 1297.37 1297.25 1297.31 1297.29 1297.37 1297.45 1297.38 1297.36 1297.50 1297.44
(MHz)
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STF2-CM1
MHI#14~MHI#22
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STF2-CM1
MHI#14~MHI#22
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STF2-CM1
MHI#14~MHI#22
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STF2-CM2a
MHI#25 HOM Coup H#2 DR 2

B %  HOM#2

S21 Input port—Monitor portZEZE(ZL
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.

| Initial : -68.7dB |

1B [XFinal~110dBIZFHEEL . QHOM#2—~1013%_‘—E#§&'5'675\
CDIZEIEQyuopm=~10"
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STF2-CM2a

MHI#25 HOM Coupler #1 D %

Mo

Input port—HOM#1%
[(FIETSYMIGEBHRIZT B,

£TOHOHOM Couplerl?ﬁb
Quon=102~103L 72 H¥RIZFRAEEF H Final: -77.4dB




STF2-CM2a
MHI#23~MHI#26

2014mEBFEER g0
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2K~ LBLE T4 H - iR[2K-HEP-08~09]

2K~ LB HIG[2K-HE-13~17]
ZZRA(ET IL1)[MS-23, 24, 25, 26]

0.07+0.1013 MPa — kg/om®

HERE D

\ 007+0.1013 MPa
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STF#E R R IJLINDERIR
Capture Cryomodule (MHI#12,MHI#13)

STF2-CM1 (MHI#14~#22 without MHI#16)

STF2-CM2a (MHI#23~#26)
Capture Cryomodule +CMI + CM2a CM1 + CM2a
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F 2009 | 2010 | 2011 2012 | 2013 | 2014 | 2015

STF-2

Cavity Fabrication

]
-
STF2-1 STF2-2
- STF2.1 STE2=2
I LLRF HLRF Beamn
. N e

Vertical Test Cryomodule Assembly  Cryomodule Test
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SAP042 STF2-CM2aP 54 A EDa— LRI LILBEEEZRONEEEDIER
Inspection of inner surface in 9-cell SC cavities for STF2-CM2a cryomodule

NAT %% 1817

SAP048 STR2USAFELa—IVAAVTINIVTS—DTAFRZV R TORENHR
High power tests of input couplers at test-stand for STF2 cryomodule

NAT HIfT K32

SUP039 KEK-STF2USAFEL1—ILDTS54 A0

Status of alignment for STF2 cryomodule

KEK FE K &

SUP040

STR2EEEMEZRAIZAFED1—ILDFHEE

Development of Superconducting RF cryomodule for STF2

MHI #l;# il

SUP041 STR2USAFEDa—IVRAVT YNy TS5 — DRI TE

Assembly procedure of input couplers for STF2 cyromodule

NAT SH{E—

SUP045 STF2-CM2a7 544 ED 21— LRI EIVEBIGEZE RO TR ERERIE DR
Vertical test result of 9-cell SC cavities for STF2-CM2a cryomodule

NAT R &B—

SUP046 STF2-CM1&CM2a2 5474 EY 21— LAtV BIRE 2R O &EFEHE L
String Assembly of 9-cell SC cavities for STF2 CM1 and CM2a Cryomodules
K-vac [if] H FRF0

SUP047

ILCIZ @ [ - B {EEINEZE R DR

Superconducting Cavity R&D for ILC at MHI

MHI R &5




