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Target

* Accelerate to 10 MeV
Require

* 15 MV/m / cavity at CW

5 coaxial HOM couplers

for one cavity

Cavity : 3 x 2-cell cavities

Slide-Jack tuner and piezo tuner

Input coupler
(double feed)
167kW/coupler

P e p——— |

TET—y—-—t

= e S————

i | | Vacuum vessel

XHOM couplerME%&t. ZRDZ T ANEENSED 21— ILEBEERZEEELT-

BiRREFTZEEAL:,



HOM coupler® %3



HOM coupler (1): Problem for CW operation

N—RTHAY
: TESLA-like HOM coupler (/%)L REEx)

~3kPa

(1) He level

CW:EEz: (Duty=1) TRWA & (F=THRIFE . HOM pick-up®HY) .

(1)HOM pick-uph3FE 2 (£94000 A/m) ~ 14 MV/m, He level (1)
(B R BEEICEBT 5, T —FRIL—DRIEE,)

Q)BINEFEHE-ENEBNENERHLFEE ~4 MV/m, Helevel (2)
(H—TILT7oHh—ELDOEBE . RFARESTEN/INADINSU X, )

XK TESLA-likeZ=R D Tl HOM coupler® MR X T,
15MV/m (CW) D &EL [d H ALY,

At 2K
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HOM damping#F &85 (2,

-HOM couplerI D R HERIEZT T I(T5,

HOM coupler (2): Design of HOM coupler

Type 0: Normal

Connection:

M5 tap and Screw K.
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|

MEEREOBN I —RRIL—EERET S, " A\ N

INAINRAT4)LE—EZEE DB,

(Vaceum) | Al203window

‘ Type 2: Mo, Brazing, Copper SUS 318

RE B

T4—RAL—OHE- EEFROEE, e

Kovar — Mo. Copper. SUS316 NANAT 4 N3 I s
Screw — Brazing A

E—12FTRE(AX:1/4)
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(1) High pass filter

T
] e

|

HOM coupler (3): Calculation by HFSS

high pass filter transmission

[dB] offset=0.no stub
[dB] offset=10,n0 stub
————— [dB] offset=10, Istub
[dB]
[dB]

offset =10, 2stub, 40nm

offset =0.2stub,40um

frea[GHz]

(2) High pass filter + Coupling loop antenna

z

=====stub_i=10mn, S=40um 521[dB] nh
——Tnner 10un 2etub_A<1 0, §=40un 52108

——inner 10#8un_2stub:10¥10_4=10mn, 5217d8]

—o— imner 10#8un2stub:10%107 loop:R1,4=10un, 5=30m 521[d8]
——— inner 10+Bun_Zstub:10¢10, |oop<B<Bun, A=10mm, 5=30nn 521[dB]
—=—in Onn, 4=[0nn, 5=30un §

ne
=== inner 10#8an_2stub s 10%10, loop 61 0nw, 4100w, S=40un S21[dB]

jnner 10%10

inner 10%Bun_2stub_A=10nn , $=30m $21[dB]
g=

inner 10%8un_2stub:R1_4=10m, S=30nm S21[dB]

5=30mm

inner 10%Bun_2stub:10%10, |oop :6#10nn,

21[dB]

521[dB]

high pass filter transmission

1 1.5 2 2.5 3

(3) High pass filter + Coupling loop antenna

+ Notch filter + Pick-up probe

loop type $21 [B] measurement
loop type $21 [dB] calculation

loop_broadband

(4) HOM coupler + single or two cell cavity

freauency [GHz]

10 and HOMs

ity of Notch filter

vs Eacc

15 2 25 3 35 4 45
frequency [GHz]

5



HOM coupler (4): Broadband performance

loop type S21 [dB] measurement
loop type S21 [dB] calculation

0 loop_broadband

=

= N

z ; -
| Coppermock-up |

-80
o0 Ll e e
1 1.5 2 2.5 3 3.5 4 4.5 5

NotchD I EZERELI-LT. SRE—FDERBZSO-ERFANVBLE,

frequency|GHz]
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HOM coupler (5): Calculation and measurement of Qext and Surface Current

AIE TESLASRZER (L2 F )LtIL)

Cell shape : TESLA
Beam pipe = 78 mm
Probe gap = 0.5 mm

Probe Diameter = 12 mm

& Cell shape : STF end cell

Beam pipe = 84 mm

Probe gap = 0.5 mm

Probe Diameter = 12 mm

TE-ﬁeld mpnitor at sﬂn axis

88888

mode Frequency Loop (Qext) | STF mode Frequency | Loop (Qext) | STF
(MHz) 30° [ElEg 1.5:L-type (MHz) 30° [ElEx 1.5:L-type

TE111 L:1670.6 50 x10M |1.8x10M TE111 | L:1599.6 2.8 x10M 1.2 %1075
H:1671.6 1.5 x10M | ——-- H:1603.9 9.7 x10M 3.1x10"3

TM110 L:1834.9 3.9 x10M 1.9 x10M TM110 | L:1836.7 54 x1073 2.3x 1073
H:1835.1 1.5 x10"4 | 5.1 x1074 H:1837.9 6.3 x 1073 4.4 x10"M

TMO11 2426.2 3.2 x10M | 4.1%x10M TMO11 | 2328.4 8.2 x10"3 2.3x10M

Insert length 27.5 mm 29.5 mm Insert length 30 mm 31 mm

Bandwidth Qext>2x10"" | =2.6 MHz | *=3.9 MHz Surface current on 2000 A/m 4000 A/m

Probe at 15 MV/m

KERBERBDOE FR—2K +2.16 MHz

11




HOM coupler (6): Measurement of Notch frequency for Nb models

ERL 2-cell cavity (&£ A% ) : Loop-type HOM coupler Fnotch I

1E1 %4 - 15%% (5%% x 3Z2ifR)

AEREELUVZITANE: 201058318 13:00~14:30@KEK-STF
BIEAE: REERE

H4ZfE: 1300MHz£=10MHz (A2 £0.1~0.2mm)

No. ZIEN JUFEIRE
1 ME-6-11 1306 MHz
2 ME-6-12 1307 MHz
3 ME-6-H1 1304 MHz
4 ME-6-H2 1305 MHz
5 ME-6-H3 1306 MHz
6 ME-7-13 1304 MHz
7 ME-7-14 1301 MHz
8 ME-7-H4 1302 MHz
9 ME-7-H5 1299 MHz
10 ME-7-H6 1307 MHz
11 ME-8-15 1304 MHz
12 ME-8-16 1298 MHz
13 ME-8-H7 1303 MHz
14 ME-8-H8 1302 MHz
15 ME-8-H9 1303 MHz




HOM coupler (7): Qext measurement by #2 cavity

Dummy coupler{t+& THRITE,
Dummy couplerh L&, BRHIGEMNED,
g EDERSMDAE (EEEK)
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HOM coupler (8): Qext measurement by #2 cavity

Mode Frequency Qext, all ME5-I1 ME5-12 ME5-H1 ME5-H2 MES5-H3
[MHZ] couplers
TE111-1 L: ?2?7?7?7 -—--
H: 1595.098 508 1120 7090 11300 1460 6290
TE111-2 L:1630.145 292 1420 1090 839 2080 8160
H:1642.807 436 2450 3230 782 12300 4680
TM110-1 L:1799.458 7320 183000 37900 17800 24400 131000
H:1801.098 3240 24600 44300 6420 23000 21500
TM110-2 L:1883.132 10900 79600 79400 23000 147000 79600
H:1884.692 37100 651000 142000 287000 70300 1480000
TMO11-1 2286.072 894 3970 3840 11300 13600 4570
TMO11-2 2316.156 1120 2120 3570 17700 10200 4700
MEVELTNBNE—RAHEIEDER:
22 5T B K 2 EHOM coupler® 7 O— KR /AU R4FED T — L,
HOM Coupler@EEE &3 R (ERBIDIBDEEHELY) . 14




E-field [a.u.]

HOM coupler (9): Field distribution of HOMs (#2 cavity)

100628_ERL 2<ell cavity #2
- After 2nd V'T; —&— Delta f [Hz] 2216 MHz [TM011-2
Field_flatness_TMO010-2, fo = 1296.486 MHz TMO011-1. -2
0.02 : : | 110° ! -m— Delta f [Hz] 2286 MHz |[TMO11-1
| * E-field[a.u]pi-mode field flatness = 995 % | . ]
I ] 0
0.015 A\ A :
i l ‘ . . -1107 |
- : H 4 % 1 5
- .u : ! 1 ) 5
I .: b s s ] I -210° ¢
0.01 : — - - :
I : . . % = .310° [
- - . @ L
(4 .. s = i
: £ . i 410° |
0.005 f - -
F LN ‘ g 5 |
L / ) ‘ i -5107 | ]
e H . | i 5
i s | 610
0 0 100 200 300 400 500
Bead pisition [mm)]

0 100 200 300 400 500
Bead position [mm]

15



HOM coupler (10): Field distribution of HOMs (#2 cavity)

—e— Delta f [Hz] 1602MHz 297
1 105 TE111-1 -m— Delta f [Hz] 1995MHZ ITE111-1
510° | { i Y
N 0 I
- 5
= - 'y
& -510" |
.|
-110° | l*
-1.510°% |
0 100 200 300 400 500
Bead pisition [mm]
110° TE111-2 dublet —e—Delta i [Hz] 1679MHz [BP mods?
-@— Delta f[Hz] 164 2MHz TE111-2
TE111-2
510" |
0
™
L.
— AT
= 510"
g r
-110° |
-1.510° |
-210° L
0 100 200 300 400 500

Bead pisition [mm]

Delta f [Hz]

Delta f [Hz]

4107

2107 [

-210% ¢
-410% |

-6 10" |

-8 10%

-1 10°

1.410°
1.2105f
11oﬁf
810“f

610" |

0 X

TM110-1 dublet —e—Delta f[Hz] 1801MHz
-m— Delta f[Hz] 1799MHz
a4 |.
A
T
0 100 200 300 400 500
Bead pisition [mim]
TM110-2 dublet
—e— Delta f [Hz] 1884MHz
-&— Delta f [Hz] 1883MHz
?
L]
0 100 200 300 400 500

Bead pisition [mm]



HOM coupler (11): Polarize direction measurement for cavity BPM

Y-axis (90 deg.)

Y-axis (90 deg.)

A

500

A
Input coupler 60 deg
150 deg ~'\
] @ >
\‘__./ X-axis (0 deg.)
O >
I Z_axis -120 deg| -60 deg
r=30mm DM EZEBEBT IAEEEZTRAFrLI
Input coupler o
Iris =70 mm, FHAE—X:FEBH P6mm
Angle_vs_delta_F
310°
B e e 2 s T 1
-u— Delta z z.z= —e—clelta z] (1) ed.
2510° - 5 10° Pol_1799MHz | & (ejta f[HZ] (2) -60deg.
5 10° --v--delta f [Hz] (4) 150deqg.
~ Sy r -
~IT15105 / : ! 01 o
s /
T ) ‘ I
o | y I
110° y ] ; N 5 10° |
5 10° R . =
i j o A o -110°
0 L K S [
-150 -100 -50 O 50 100 150 200 [
Angle [deg] -1.510° -
v = mikoos(mDHm3)" 2+md w = it oos(mCHm3l S+md v = mit ¥cogiiHmE) 2+ md
B T7— B] T5— Bl T5— L
ml 1706 | 16585 ml | 20026245 56 80 il G66G3 | 86531 5T
] 14284 [0.8201 6 md 1324 | 0084659 i 12723| 384 -210 — — — S —
i 47634 | 6845 mé 58993 27176 ek G5674 | 35761 0 100 200 300 400
N+12% |58753+5 1WA h-1 2% 5345 A 2% |1.4683e+7 1A
R| omseas]| 1A R 1 NA R O8B6a2]  Ma Bead position [mm]




HOM coupler (12): Polarize direction measurement for cavity BPM

—e+—delta f[Hz] (1) 60deg.
-=— delta f [Hz] (2) -60deg.

——delta f[Hz] (1) 60deg. Pol_1883MHz ——delta f [Hz] (3) -120deqg.
5 108 Pol_1799MHz | & gejta f [Hz] (2) -60deg. 210" —————— | --¥--delta f [Hz] (4) 150deg.
[ —— delta f[Hz] (3) -120deg. T
t --v--delta f[Hz] (4) 150deg.
0%
T -510% | 4 =y
T - =
: 7 fﬁ E
s I ) ©
g -110° | i} ©
-1.5107 | o
210° Lo — — N N 0 100 200 300 400 500
0 100 : 2;)0 . 3C[)0 | 400 500 Bead position [mm]
ead position [mm
—e—delta f [Hz] (1) 60deg.
-m— clelta f [Hz] (2) -60deg.
-+— delta f [Hz] (3) -120deg.
—e—delta f[Hz] (1) 60deg. Pol_1884MHz .
Pol_1801MHz | = denafEHz} (2 Seoea 5 10° ¥--delta f [Hz] (4) 150deg.
4 —+— delta f [Hz] (3) -120deg. 1
5107 --w--delta f [Hz] (4) 150deg.
7 0
O 14y
-210*
N
—_ “ I
¥ S0 = -410°
= =
= o)
T .110° © 610
-1.510° -8 10"
-210° L -110°
0 100 200 300 400 500 0 100 200 300 400 500

Bead position [mm)] Bead position [mm]



Delta f [Hz]

HOM coupler (13): Polarize direction measurement for cavity BPM

—e—Delta f [Hz] 1799MHz: z=140

Measurement Angle Vs | _a_ pejta f[Hz] 1799MHz: 2=225

delta F (Amplitude)

25107 --w--Delta f[Hz] 1801MHz: z=140
' - --+--Delta f [Hz] 1801MHz: z=225
210° —— -

3 . / »
: L /
1.5 10° — T :
L '_I \ ., ', JIJ
.-.J .\..' -..}[4
L + N '
110° ’ . .
R Y PR S
v ‘\5' [P ptug S \,’{ 2
510° | NV - b g7
I / g{ y EAN ; ;‘ |
0 [ o RO R v
-150 -100 -50 0 50 100 150 200

Angle [deg]

TM110-1
X-dipole (1799 MHz) = -13 deg
Y-dipole (1801 MHz) = 79 deg

Delta f [Hz]

1.510% |

Measurement Angle vs delta F (Amplitude)

—e— Delta f[Hz] 1883MHz: z=180
-8— Delta f [Hz] 1883MHz: z=260

--¥--Delta f [Hz] 1884 MHz: z=260

510° |

ol
-200

-150 -100 -50 0 50 100 150
Angle [deg]

TM110-2
X-dipole (1883 MHz) = 9 deg
Y-dipole (1884 MHz) = 99 deg

19
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HOM coupler (14): Conclusion

- TESLA-likeZE;RIMDHOM couplerzA—XIZCWHIZe&ELT-=,
REERIE: F2FETER, (OX:1/4)
HOM Qext. Notch filter: L1bEEL.,

+HOM damping: TM110D% 2V EL S HEL,
HOM coupler® 7 O—R N\ REHEE—FRIRBOIT—EIZLDED,

- Dipole mode D {m1& 75 [A]
TEDEY. 2L ZRDTM110[EZERBPMELTHEAZEIEE—FTHD,

TM110-1 TM110-2
X-dipole (1799 MHz) = -13 deg X-dipole (1883 MHz) = 9 deg
Y-dipole (1801 MHz) = 79 deg Y-dipole (1884 MHz) = 99 deg

20
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Feedthrough (1): Transmission performance of Each models

VSWR
200 —————5—— VSWR: KEK with RF port
- -—\VSWR: TESLA with RF port
- =VSWR: JLAB with RF port |
' i A
150 "‘ ,ii
i i
|1
I l 1
g . 3 [
@ 100 ; ] I,' l
> i ' I &
i ‘l ! !
- ¢ 1 iF |
i 1y -
50 - '_ 1‘ ] 'I
O 1 i S
0 2 4 6 8 10 12 14

Freq [GHZ]

L-band BIZEZERICALLN TS T1—FR)L—DFEEFFE

JLAB, TESLA: FtETIE>4 ~6 GHzLL EDFFEMELY,
BlRHHMEEEZSHE KEKTHEALTLDLDONA—FLLY,

ILC, ERL(ALO,): KEK

TESLA (Sapphire) : DESY
BHHDOI—FRIL—DRADVED,




—\/SWR: KEK with RF port
-— VSWR: TESLA with RF port

VEWR

VSWR — —\VSWR: JLAB with RF port
T
i )
| *-
ol |
—
o
f
£
; '
i !

_,4"‘:—"-::‘\_ r’ .f I }

" = \"

2 4 8 8 10 12 14

Freq [GHZ]




VSWR

Broadband performance (VSWR) window only

ILC,cERL(ALO,): KEK

VSWR
200 71— 711 —VSWR: KEK
[ -— VSWR: TESLA
-=VSWR: . __ JLAB
150 ;1 'ﬂll TESLA (Sapphire) : DESY
: hy ||| _
| '
| 0o
100 | = f ."
Lol
| Ca
50 . e
- |Ill |‘ |’ ‘I
A AN ' Sapph
y AR i el ] JLAB (Sapphire
0 =é£:—:' T T j T—— ( pp )
0 2 4 6 8 10 12 14

Freq [GHZz]




VEWR

—\VSWR: KEK
-— \VSWR: TESLA

VSWR
- —VSWR: JLAB
10 — I
i : ] \
! ,' |
| |
8 ‘ '
_ l |
' I
R ' '
' ']
6 1
| i
r|!
_ ! f
I ;
4
[}
J‘l /'
2 r ]
O | N
o 2 4 & 8 10 12 14

Freq [GHZz]



Feedthrough (2): Kyocera N-R (Regular probe, call Type 0 Normal)

~—X: Kyocera N-R

ToTF =AT Type 0: Normal

#EEAK EFK J ‘

- . _ Connection: iy Kovar , 2)

SRKER . TIIFTEIIVD Kovar )
M5 tap and Screw AN /

S ERFL Kovar (B{E T 3)
REBAH ¥ Kovar (FEd3)
75 0% % SUS316L

O-cell CEEFERALTWLWAHAEHE.

-CREDE. TROW#KIZAMNY—<ILT7oh—%
MYFHFD, ToH—ET4—RRIL—RIZIZA DD
L—IVERWS, Toh—IF2KMh5E 5,

Free Space | A 45

(Vaccum) | Alo03window

X6mmXx 1t X 1054 (BrEiE 60 mm2)

XEME%#E%

0550




Feedthrough (3): Kyocera N-R (Type 0 Modify, Type 1)

Type 0: Modify

Connection: -y Kovar ; (5
M5 tap and Screw K| o | /

L Indium block \L e
Niobium ' _
(Fill up to free space) | Al203:window

BRSO ATOYERNT
MEAE=AT 7T+ ORMERES O,

ZATToTHETA—FRIN—F R RICRENE-FENTZD,

Type 1: Mo, Brazing

L

Kovar /

2

k)

Vi X

Connection: Brazing 4,—\
\ M
\)
, RN
P>

|
L

T

RNEFRZREEFIEORVMMICEZ . EEAXEOVHFT

L. —{KELT=,

i

Free Space

(Vaccum)

Al2

ZATT7UoTHHORENEQFEIE, OV EHHLE DR

ED .



Feedthrough (4): Kvyocera N-R (Improvement, Type 2)

Type 2: Mo, Brazing, Copper

c SUS 316L
opper
M‘o ) ‘L’J
N \\ -
Connection: Brazing ; / /
A/ L4
o % I
0 W T s
— /_/_ -~ v //,/ 1
it 7
s £
3 I~
1 Free Space
Niobium (Vaccum)

NERK: M EHHORVWVMEICER

NEK SRBEERIONEERMPBERICER.
F- . NaARIEZ— &R Al A SUS316LICE R

EEARX: OO

AV RAHLEDRE
RELEEEORE (AT T TFTDIRTET)



Feedthrough (5): Remove a brazing material at inner conductor

REORRA(OOMDEHELER) EZEZDNDRR(AVFDIRE)

A DRAHLEBRZREZRDERTF

IL—E—%FERA. REFOMoRAIZHRNI-OV# L
WO E THERLHRYBRELT =,

BHEL NDT U TFDRITETCPEITL. EFT Do
29




Feedthrough (6): 74—FXJL—D M EEEKER

Pressure: < 3kPa
Flow: <10 m3/hour

BIEANYD LOFEEIO—L—EHIEIL T, ZiR LD AEANEHZ
BALSEREZE- T, CWTHFAIRRGEFREEZAEL TS,
(CHECIADQ L3 ERBEATIIBEZITORIEIEL =)
EREENAN Y LITZ KBTI —OU T &1To1- 1.
XAVDLDKE vs #EFFRIREL TR TRE D BITE

Toh—IE—42—%BEBLTWADT.E—LFa1—TRAYDEELHS
FEEHIHTES, BEL Y —EHOM pick-uph 5D H HE HDZE L (Qext)
MEITLA—FRIL—DFHEEIRREZTMLT-=,




Feedthrough (7): Results

Type REK | NEBFx | SRERE EeEAXK b Sk HEFFATRRGERAE
Eacc (He#} at 2K)
Type 0 Kovar Kovar ALO, 12F AR
Normal 13 MV/ImTHE,
Type O Kovar Kovar ALO, 2F =0 AR
modify (A2 LHY) 25 MV/mTHE,
Type 1 Mo Kovar Al,O, O fFi+ AR Oo#MEHELBHY
(B EHHL) 5~12 MV/m (60 mm2) T2,
O#M$EAHLRE
7.5 MV/m (36 mm2) %,
MRERRE, RELIEIRE,
Type 2 Mo Cu AlLO, a7 AR
SUS316L > 28.2 MV/m (36 mm2)
> 31.9 MV/m (60 mm2)
THRELGNIEEER,
TU—NEDERBEEZT=,

31




Feedthrough (8): FiEER

Ba
% - O

N e

HDOHE (2471 REEXRME Mo) . BIEEBAE (1mm) 2D T

-

L .
T

Wik : BRAZBRICTH—IILHA7)LEER x 2[E],
BB 2R =AY (FTER S8R (2K, High field) D3EFE,
T4—RRIL—ZZERNIRYSNL. BIEED B RREZIT LA BISHDEANRONT-,
REIDBED=OICELEIMNIETHEDBEEToI2ECAH. LRDLSICEIEERDIRTHSREARH
hf-tDhRH-o1-, 32



Feedthrough (9): EI&EHDENES

ERIE #1471 (Mo) D10EDHF. B TEE)EEHOBI M oiih
EADEF2EH D, Ev MR ETHNEBEL-LDICONWT, HinT
[FVGEWAMBIERIREEVSEENFCA LA HKEH 1=,
CORETEERESFETIE. EVARNEZLDLHD,

EXIEREARIKovarDBEDN-REZRETHS, HIESICENITIR
HNBHM, BW—IZEBLTEY . BNDEBEFIT>THLINET., HiglE
Roniah-1=273Thb, bbb BEHDODRFIIImMmTH S,
BEIE, P1.65Smm THbD.

33



Feedthrough (10): xt%

ELOmBEIZR LT,
AREIZL TG

REF—TJIILEDES I

L-7ATR(AR—AR)ERAWNSIET
XIEY Do

N
Y
/Ef.a——-. 7 | A i

=
\;J
S
b

/ _Q_ 95 WEFRG, HREIZGCT, EEt
- 9 [ @B%‘Es ﬁ“f%iéo

34



Feedthrough (11):

RUR B (

%)

Mt BUREER [W/(m-K)] BREER [W/(m-K)]
HiR 4.2 K
& 401 840
SUS 316L 16.7 0.26
Kovar 17 -
—*7 53.7 27
EYITTV 138 66
Big@mYI7M4Y 42 42 7?
FTILSF 24 - 32 24 — 327

o

. BEZENVRIYI KBN\VRTY  BRER, A—h—DHh2O5 &Y

35




Feedthrough (12): Conclusion

-Kyocera N-RORFFH A ETESLA, XFEL O#MEHERZIEAL. BBt
¥ DON-type 74 —F R IL—D EEF1To1=,

HEROBEOR KR, REVLEFIRORHEZTHER. MEERIENR LT,

PEESE: 13MVIm — FHFRETIL: >32MV/Im  (Hebt)
(Current 2.5F. OX 6.251%)

A BOBND LS HAEEEOMBIS DN TR, EVBREEETHIET
ST B
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About 2-cell Cavity
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Cavity(1) fabrication

2011F3AFETIZ. BEF ARG 2EILZERIE N EEEINT-,

(#3~#5ZEiF: ME-06, ME-07, ME-08)
2011%F4A~12H

-ZlFTANERE

- REANIE

-HADMREER

-J4—FRIL—DEF (2011F68 ~1218)
2012518 ~3H

"He v/ rybhiatE

" EDa— LTI

201254 H ~

RE, BV a—ILEER

Frequency 1.3 GHz
Number of cell 2
R/Q 205 Q
Operating Gradient 14.5 MV /m
Number of Input Coupler 2
Coupler Power 167 kW
Coupler Coupling Q 3.3x10°
Number of HOM coupler 5
Operating Temperature 2 k
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Cavity(2): Surface treatment, RF tuning and Test

If the cavity has many defect in cavity.

Fabrication of CaVity And the EBW seam is bad
Optical Inspection B * >
CBP etc.. L,
Bulk EP (heavy EP) « Or go to the trash
If few defect found by Optical > * b
Inspection. OX
Example, we do the Local Grinding
for the geometrical defect at Before Vacuum furnace heat
or After pre-tuning. * or
Pre-tuning (fo, flatness, Qt) < | l
‘ ¢ ™ Repair by mechanical Grinding.
EP-2 (light EP), Rinse Cleaning by the water.
* * Amount of frequency change by
repair is less than 20 kHz.
U_n't test in cryostat Very Small effect for field flatness.
o with thermo-sensors
If the cavity is bad result i ¢ i

Go to Cryomodule assembly

Feature: Combination of mechanical grinding and light EP without re-pre tuning,
Bulk EP and Vacuum furnace heat process for Cavity Repair.




Cavity(3):

History of Frequency Tuning

#3 cavity [MHZz]

#4 cavity [MHz]

#5 cavity [MHz]

2T AN 1301.184 (472.5mm) 1297.274 (476.0mm) 1297.564 (476.5 mm)
FYFa—=24 1298.725 (470.5mm) 1298.200 (476.5mm) 1298.247 (477.0mm)
Bulk-EP (105um)+ 7=—JL % 1297.831 1297.284 1297.384
Final EP 1298.091 1297.560 1297.665
VT stand (BiE. EX) (20umtf ) (20umffEE) (20umEfEE)
1st VT at2K 1299.947 1299.433 1299.518
After VT 1297.728 -— -—
VT stand (2. XK. EF)

BYFa—=—4 1297.661— 1297.135— 1297.255
(B8 . KX&FE.ZER) 1297.195 (Repairdhl)) 1297.488 (Repairdhl)) L
B)Fa—=—2452 1297.195— -— -—

1297.481 (469.0mm)

Final EP. VT stand 1297.620 1297.650 -
(BR.EZE) (30umBfEE) (30umAffEE) (10umBfEE)
2" VT at 2K 1299.533 1299.532 1299.427

BF1——2453 1297.280 (Repair$hl)) —
1297.420 (476.5 mm)

Final EP. VT stand 1297.660
(BR.EZE) (20umuffEE)
3rd VT at 2K 1299.517




Cavity(4): Set-up of Frequency Tuning

Tuning A& C

ARYRRILE (AEFT) 2O T, ZRREEILESE S,
V=77 —CxRENLERIE T ZRMENS

. ZAyRRILL - EBYa—rENT

WEIITEET 5. ER (Length) LAIET S )= — (lum%) R EE
(£0.3mmEA T THE) [ V=772 (lums R 6E)

T — Jy— ORYELTS—rurEREEcE W@ Length DRI A 41
895,821 TE=S—LT=,




fo [MHz]

delta f [kHZ]

1302

1300

1298

1296

1294

1292

2000

-2000

-4000

-6000

-8000

Cavity(5): Example, Frequency Tuning of #3 cavity

20110516 _ERL 2-cell #3

Pre-tuning_

log

——— ‘== C mm]pH 10
Llnitial : 1301.158 MHz
I ._\/;\ --«--F [mm] |]
T I T Final 8
L 1298.750 MHz
==ewe) T ATYRNATTYRN 757,
I ¥ -
4Push I T I T T\./<— il
*Free gfji T
T\ - 4 3
. A S5 A =
A AN ‘.
} WA, J-\b_ ALY, L < _ C:-2.308 mm
P ) ’ ,_-—E.‘—E-,l( i
FAYA AR RV E : -2.100 mm
LA &!/ LY, é had
A N LX)
N v ‘ ] e BERE 1 F:-2.403mm
5 10 15 20 25 30
N o
Df = -2408kHz
20110516 _ERL 2-cell #3
Pre-tuning_log == A [mm] Ave - 2.270 mm
T S T - ST H 474
| —e—delta 1 kH 2] | e mmil «1061 kHz/mm
M O mmip 4z (Fa—F—DRE)
Final 7
R deltaf:2459kHz: 470
i —
4pPush T { ] 3
468
*Free il T
=
466
——— - _
______ — 464
e x T 4
— : 462
0 5 10 15 20 25 30



E-field [a.u.]

E-field [a.u.]

Cavity(6): Field distribution before and after frequency tuning

Field distribution of ME-06 (#3 cavity)
As built (1) and Before Final EP(6)

0.02 ————

s e
—m— E-field [a.u] TM010-2 D ||

-=— E-field [a.u.] TM010-2 ®

0.015

A\

0.01

0.005

0.02 T
0.015
0.01

0.005

SRl
- =
— e

i

100 200 300 400 500

bead position(mm)

Field distribution of ME-07 (#4 cavity)
As built (1) and Before Final EP(5)

A B
—m— E-field [a.u] TM010-2 D

-=— E-field [a.u.] TM010-2 ®

200 300 400 500

bead position(mm)

E-field [a.u.]

Field distribution of ME-08 (#5 cavity)
As built (1) and Before Final EP(4)

0.02 ————— — T T [T
r —m— E—field [a.u.] TM010-2 D
-=— E-field [a.u] TM010-2 @
0.015
0.01
0.005
0

bead position(mm)

Fa—=UTDARMECET | BETT)
#3: 589 — TU— D#YERL,
#4:f@Ed — JU— DORRYIEL
#5:f0(E9 — TU— DIERYIERL

B #

2 2—1)L: 3.5t
IR+l 5t 43



Cavity(7): Field distribution on Beam axis

20111030_Field_distribution_at_Cryomodule

0.025 ——— — ]
L —e—E-field [a.u.] on Z-axis | {
0.02 |
I e-
- ME-06(#3) ME-07(#4) ME-08(#5)
0.015 ‘ ‘

o ] A
EVINENL I I i

3 % E-field [a.u.]

‘ﬁ— 0 500 1000 1500 2000
ME-06 E ME-O7 : ME-08 : bead position(mm)
- A =T = ||
el gl el
- : ' 1] . P
s —- 481 - L[ — 115 B - ol E———— ;‘J— >
T EI'F_'F i' : :'-TE? ]
¢ | ! i e
A A ' |l
' | . .
1 1 I o o O
‘—I_A |h= Il"-'l .-*-_'_ )
: I ; i
— ]
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Qt

Cavity(8): Qt measurement for field Monitor and Feed-Back

1014 .

1013 :

1011 :

1012 :

ERL 2-cell cavities
Monitor_Qt_summary

;\\!\

=
I I
——y=

® Qt#1
- Qt #2

2.2422e+18 * e"(-0.6808x)

|
6.5182e+17 * e7(-0.62751x)

=5x10M0 .

R=0.99997

R=0.9993

Qt

Antenna length vs

Qt and Output Power
10" ¢

1012 L
1011 L

10 ¢

10°

-m— Qutput power [mW] @Eacc 3MV/m

18

Antenna length [mm]

***** Output power [MW] @Eacc 12.5MV/m
o~
300 mW\\ ﬁ o,
o
f 5x 10M0
/ \\\
20 22 24 26 28 30 32

3 10*

< 1000

2 100

1 10

1

Target value : 5 x 1070 (26.2 mm)
Result: #3: Qt=5.8 x 100

#4: Qt=5.0 x 10MO0
#5: Qt=4.2 x 10MO0

+0.2~0.3mmMDEFE AN

uod Joyuopy wouy [paw] 1emod ndinQ



Qin

10" ——

10° |

107 |

10*

Cavity(9): Qin measurement by Dummy Input couplers

B Couplertip on the Beam axis [mmli@c1

101204 ERL-2-cell #2, Qin 101204 ERL-2-cell #2, Qin

- -ld- - Coupler tip on the Beam axis [mm@Cc2

" Qin C1

e QinC f 10' 0 & qinc2 >0
E Qin C2 i Qin C1+C2

4

40

30

»
[ |

M o B =
T
«n

10° |

-
B,
H @
‘ e )
N—r
n®
| .
..
[ ]
Qin
—
(=)
(s3]
)
D
A me W
<4—B—
\ A
[ww] sixe weseg ey uo didsjdnod

1 20

20

104.
25 30 35 40 45 0

Coupler tip on the Beam axis [mm] No.

s I
N 4.

ToTFTRIGNE —LEMNDS
35mm& =Y T, BIREIZET B,

Qin =3.3x10° / Coupler
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BRE

Cavity(10): Optical Inspection and Repair

47



Cavity(11): Optical Inspection and Repair: #3 Cavity
After EP-2 (1)

Bulk-EP 105um
EP-2 (1) 20 um
EP-2 (2) 30um (Repair)

Total = 155 um removed

After EP-2 (1)

Repair for quench at cell
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Cavity(12): Optical Inspection and Repair: #4 Cavity

After EP (1) After EP (1)

Bulk-EP 105um

EP (1) 20 um

EP (2) 30um (Repair)
EP (3) 20 um (Repair)

Total = 175 um removed

#800-1000: 7V 15min

Repair

After EP (2)

Repair for Heavy F.E.
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Cavity(13): Optical Inspection and Repair: #5 Cavity

Bulk-EP 105um
EP-2 (1) 20 um
EP-2 (2) 10um

Total = 135 um removed

After EP (1)

No Repair for #5 cavity.
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Cavity(14): Process of Surface treatment

Bulk EP: 105 um, 50 mA/cm2, 7=—)L

Final EP: 10 ~30 um 37-38 mA/cm2 < ]
TARY>% : 30min, 3rpm

EPi#&iRZ: 5min. 2min, 2min N2A XM0E
— k. KEA 40min(BREN) . KEHE 20min
KF[EER 40min =t 100min

REIIY — . <

WIS - JoY BP. HOM coupler ——

FM-20: 50°C. 30min, #B& K REDFLMELHE
_ . IZRET 518,

MIE%%: IS5 — BP.HOM couplerd

HPR: 4.5hour, 10~15 mm/min, 2rpm
4.5hour (SUSTZoo®HY)

HAHILT (SnEEEANYIZEEA,)

A—F2 % (100°C. ~ 48hour F—7F) RFIZRZ 385 0IU—11k
o . N aUASRADHILE,

REZN—VYDER. ZATT7UoTTFOREALE <




Cavity(15):

Anneal

N .
134 Ll 59 j
T AL
- 0 1] ‘J\
> w53um2
Ti Box: Ti# (F4R)

Z2iF: Nb. NbTi &l
AE: Nb, £33vIX

SUSHDMFRAEEZNTBEDHY,
ERAEFGVLIICRET DLELD

2o




Cavity(16): —A T 7T+ D#fE

EREOMIEMNE-ETYRZ S,

COMENIIYI—(TRLMENAN?

Surface Current on HOM pick-up,
~ 2000A/m at 15 MV/m

- Hhom / Hpk: 1/45

B EE A WEER

MSIFRRIEHDEMIZDOENHD T,

MEOEMIIINLETIILZLN?

T4—ILEIZySar OXRD— D, HOM pick-upDM BEEFIERED-HIZ NbT7 U TFHDREAMEIZ/NEK

LTz, D&, CP 1T,
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Cavity(17): Vacuum seals

B —)L#f
FILTEERRATHIY
ANYaILYI R (SnEEE)
“AYIATLY O X (InFEER)
ADYL—)L

Key

R FORERE: DS5oCHEICEITAESDERE
=L DF L

SEREFICKDBYV—ILMADT A—D

AL TIENRBLIZEE . EOLS%E
TIETHIGTSEN? [@LFETRLIN?
BEZN—IFE (=M HY) THPRIEZAREN ? —
(NFHT FTHE. Sn: EffiHY . MHI-08, ERL#3)




Cavity(18): Vacuum seals

E =N :
N P RUER ) S AT BEES BEOH SnfEEAN)T BEKESF 60min
5k ‘l‘ t =
3t '} :

InfEHEAYD: mEEAYI:EHFH X—FTHY

ME

EEMNFIANT
KAFHITUITELEL,
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Cavity(19): Vacuum seals

=B DY) == (Roay+IR/—)L)

~uaykd#H TIY )

LEES
AXHITUFRMIL,

SnEEANT:TAEV T EIMIZIGEC T, EVHIFROFT AMNEE
DL, ZEIZ. RANT=ELDE D ? NXEHELEoT=,

‘InEEANY):TAEL T FARAOST=A, BEOVRIFIRDSF AT EL
SNz, INEESHLND TR OVRTIRA LEIN AN S ?




Cavity(20): Cavity Assembly

Key
: ZRNE D REIKEE
(EP. V2R HPR, #EXIREE - FIE)

HZEV—)L (A FDFRE)
 ZATTUoTHFDOREIREE

A H1(1). HOMA(5). Monitor(1)
(HEWBREE. CP. ti%)




Cavity(21): from Vertical test to Pressure test for He jacket

-Cavity ZVTRAVRARBE L.

(1) EKZRDHEH

(2) IEE—RIZx94 HHOM coupler®tuning

(3) Y—<INToHhA—DEY T

(4) BEEY— RF7—JIL GEDORYFIT

(5) VTAFRAYCATEH)

(6) W& EER — 4K

(7) AmH 4K — 2K :Rres. Q value

(8) Processing (2K High field)

(9) Helevelvs CWTHIFRIRELLBREE @—
HEEORE %L

(10) RE. EZHLTOUIYEEL

(11) Ar HRN=D EERISV IO IHEZ

(12) N Lo v/rybhints. it EEER

(13) EfEE. ®E22—ILT7EVTY) <
HEELIEBELTEDS 12— JLIETESDMN?
FRILb. S— L DBDT RE) >3




Cavity(21): HOM coupler tuning for VT

(1) TEIDHOM coupler®tuning

NWA: 0dBm

®
Amp: 17dB PinT Pout

Detune: Qext 108 ~ 10°

Cavity Qo ~ 10000

at room Temp

Amp: 15dB x4&

Target Qext value for HOM coupler > 2 x 10"
Qhom =5 x 10"?, S21 ~-95 dB

Qin ~ 108

(2) LAIDHOM coupler®tuning

]

| Qhom =5 x 1012,
S21~-90 dB

Amp: 15dB x4&

Amp: 17dB

Qt = 5 x 10, Pout (S21) ~ -75 dB

MEE—RIZHLT, B8 - EETRMNEHERDESI-HET S, |




Ch41:Input coupler
Flange (Blank)

Ch34: Top Flange

Ch35: Beam Tube (1)
Ch36: Beam Tube (2)

Cavity(22): Thermal anchor and Thermo-sensors

Ch37: HOM1 rf Cable Anchor
Ch38: HOM2 rf Cable Anchor
Ch39: HOM1 rf Cable Mid.
Ch40: HOM2 rf Cable Mid.

Ch42: Input coupler
Flange (Vac. Port side)

Ch43: Anchor line 1
Ch44: Anchor line 2

Ch32: He Temp




Cavity(23): Cool down and Rres (1)

Rres Measurement

1076 B L . S, S, S, Y L L S
——Rs [ohm] #4 Type 1 (1st) ]
——Rs [ohm] #5 Type 1 Improve 1(1st) 1
= Rres = 47.8 nano-ohm
= 7 ! |
14 i 5
i vy
K
Rres = 40.0 nano-chm
| |
10-3|||
0.2 0.3 0.4 0.5 0.6 0.7

1/Temp. [1/K]

HOM pick-upD=AT 7T+ DORENENELD,
CPOEIE. KEDEE, OVMDBREICKYRELL

Rres measurement

10° N
——Rs [ohm] #1 w/o HOM pick-up
\ ——Rs [ohm] #2 Type 0 Normal
— Rres = 38.0 nano-ohm |
£
5 107 ; |
(14
Rres = 38.6 hano-chm
| |
10-3 | | |
0.2 0.3 0.4 0.5 0.6 0.7

1/Temp. [1/K]

FREAWNEBTIREOER(EITVRAIE) A H D,
HOM pick-up: /N\—YZEDREANIEBAATEE,
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Cavity(24): Cool down and Rres (2)
Test Z4—FR)L— Rres [nQ]
(field)
Rres measurement #1 cavity Without 38.0
10° I 04/Feb/2010 (3.63)
—e—Rs [ohm] #3 Type 2 (2nd) | | .
—F—Rs [ohm] #4 Type 2 (2nd) | | #2 cavity Type O 38.6
o 14/0ct/2010 (normal) (3.56)
\ #3 cavity 1st Type O 31.1
5 Rres = 345 nano-ohm | June/08/2011 (modify) (3.04)
E Lt"ft. 1 #4 cavity 1st Type 1 47.8
o Lh%h 1 : (will install CM) (1% test.) (3.16)
20/Sep/2011
#5 cavity 1st Type 1 40.0
(will install CM) (FRENELRE) (3.13)
Rres = 30.3 nlano-ohm 04/0ct/2011
10°® : : #3 cavity 2 Type 2 34.5
0.2 03 04 02 06 0.7 01/Nov/2011 (AYHEBOBRERE) (1.43)
1/Temp. [1/K] )

#4 cavity 2" Type 2 30.3
15/Nov/2011 (1.65)
Type 1@9&5&75‘6?%‘ LT:C&%_‘E#‘LT:O #5 cavity 2nd Type 2 35.5
(CPOOEHE. BsRl. O9H DBRE) 29/Nov/2011 (0.95)
13 0 Tl AT THISHRROEEERY, Y— #4 cavity 4th el >a4
&t fo, H22/S—YETHPR, BAAA T CTE{T D] || (Pselests) || ()

t-22R 62




Cavity(25): Estimation of Qo value in case of VT setup

HFSS (BB EE—F)EZRALT. = TRIEDERERY T+ AP
éSUS§7‘5>773‘/°)0)Q01IE’\0)%QEﬁﬁLf:o . %ﬁ_l\@rﬁﬁE§SUS':§i7‘:t§®‘ QOO)%“:,

SUS at 2K —2.22%x10°6 S/m Mo, HSUSTTUUIZkDRresDIEFETE T 5.
¥ Rs=G/Q : G=287.8Q.Qo=3tHI{E

—#7J at 2K — 3.34x10719 S/m

Rres(P1) = 0.95 nQ
o1 § j Rres(P2) = 0.95 nQ
P1 |, f\ o | g Rres(B1) = 10.35 nQ
ﬂ&rgm Rres(B2) = 10.66 nQ (FrvyTfHRK)
/f-/— N ‘ —B2URIRIKDEE Rres(B2)= 31.56 nQ
| F Y TMIRET HTET20.9 nQ /Ml s,
\\ 4
& R XERT=ATDEE:
¢ d Q0=2.05x 10" (Rres=14.04 nQ)
MTRTDISUOMNSUSHEE:
100mm _ _
Qo=7.73x10° (Rres=37.21nQ )
s : 37.21-14.04 = 23.17nQ (SUSTFUCMOR)
n . 25mm
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Freq. [MHZz]

Cavity(26): Amount of Frequency Change by cool down and

Accelerating field

Amount of Frequency Change by Cooldown

120

1299535 (f—+—Freq, [MHz] = He Press. [Tor]|]
* 1100
: I <
1299.53 \\ J‘/ %
[ n
o 60
1299525 | ! ) 40
_ - \ i
e ]
_ _- | 20
I ~ |
L - 1
129952 [ mme T °
15 2 25 3 35 4 45

Temp. [K]

#3 cavity 2nd test
+10.23 kHz by Cool down

[Ho]] 'ssald @H

Delta f [Hz]
Coupler position [V]

Lorentz Force detuning

500

-500
-1000

-1500

#3 cavity 2nd test
= -27 Hz / (MV/m)

¢+ Delta f[Hz]
m  Coupler Position [V]
L -Lllllnlnlll S1LT LT L --L- = |
i ::eé' R
L ‘o:.’.<>: 0000
* *
+ .
* 0'00
o
£,
RN A00td hand
5 10 15 20 25 30 35
Eacc [MV/m]
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25
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Qext

Cavity(27) : Qext of HOM couplers for accelerating mode

10" ¢

1010 I

10'*

1011

20111004_Cooldown
#5 cavity 1st test

—e—(Q HOM1

= Q HOM2 |5

~-2--Q HOM4 |
——Q HOM5 [

A
N

ﬂ:-

Target

1299.512

1299.514

1299.516

Freq. [MHZz]

1299.518

1299.52
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Qo

Cavity(28): Qo-Eacc (Type 0)

Vertical test results: Qo-Eacc

10" ¢ - 7 10
® o #2 Type 0 Mormal 0 Heray #2[usvihour) ] Cause of limitation:
® Qo #3 Type 0 Modify [ 1st) O Xeray: #3 1st [uSv/hour] || o
1010 | | | 1000 #1: Power limit
BRSpaPepORepepsyspate,, 2000 b 5
i A T Catre, ]
[ ' 2| #2: HOM pick-up heatin
10° | 1100 PIEEP °
i w ] =,
: o 7
o HOM pick-up Heating at 25 My/m S #3: HOM pick-up heating
10° L Fast cooling 110 o
. 0 ] S | (No heating at Max field in He)
HOM pick-up Heating at 13 MVim © ] Good result
2 Slow cooling
107 ¢ _ | 1
i O
O
- 0O oo 1
0. T
0 10 20 30 40 50

Eacc [MV/m]
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Qo

Cavity(29): Qo-Eacc (Type 1)

Vertical test results: Qo-Eacc C  Xeray: #5 1st [uSw/hour]

O Meray #4 3rd [uSwhour]

10" g Qo#5 Type 1 | 1wsy || — 10°
L . [0 =] Mprove 5 ]
v ’ ] Cause of limitation:
*® Qo # Type 1 Improve 2 (3rd)
0| #4 1st: HOM pick-up heating
10 ;'..gofno.ng-o-tototoo - : 1000
r f ™ . ..'-' . ]
. ] » ™ s " . . .
- A i * TR 9 - > #5 1st . HOM pick-up heating
107 ¢ s N 100 3
[ ™ ] .E.
[ | g #4 39 : HOM pick-up heating
10° | 110 g
3 HOM pick-up Heating at 13 MY/m ] =
Fast cooling
7 HOM pick-up Heating at 7.5 MV/m
10° ¢ ) 11
Fast cooling 3
| | -
L .:‘_} D 4
100 b e b e bn e o
0 5 10 15 20 25 30
Eacc [MV/m]
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Cavity(30): Qo-Eacc (Type 2)

Vertical test
results s Qo # Type 2 (2nd, Final) 2 Meray #4 2nd [uSv/hour]
Qo-Eacc e Qo #5 Type 2(2nd) O Keray #5 2nd [uSvihour]

s Qo #4 Type 2 (2nd Initial) W A-ray #4 2nd [uSv/hour]

11 il
10 |' e 10 Cause of limitation:
[ HOM body Heating at 28.2 MV/m ] 0 .
- Heavy Field emission (Super leal) ¢ . #3 21 : HOM bOdy heatmg
10 ' -
10 EI—IUTL'"T"LT_‘!'#-o_-Eio-o...... 1000 Very good result
: . u . [ ] o 1 >I<
10° L L 0 | 100 o #4 2nd : Heavy field emission
a . u . ] i
8 i} “ @ with Burst (13 -> 3.5).
10° - ( 5 _ 0 32 due to defects
: of = ] 2
-2 ] =
E O ]
7 1 #5 2nd : HOM body heating
10 — 11
e © ] Very good result
[ o ]
g [0 SR E N S . R ,
0 5 10 15 20 25 20 35 Type2: Very Fast Cooling

Eacc [MV/m]
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Cavity(31): Problem of HOM coupler (Multi-pacting at Low gradient)

* Qo #3 cavity 2nd test

—a—Qhom1
—+— Qhom2 - —
--a--Qhom3 Qo-Eacc B X-ray High sensitivity [uSv]
{ —¢+—CQhomd |,
- B=Qhomb

10" mifzum'immﬁ-*ﬂiri*i 10’
HOM coupleriA:
~ 2MVImMIZRILFIR98—LRILEH S,
~30minfBETIOEREN D,

10" Lag= 1 10°

QextDELMHBAEZLTLVS
Couplerz R TE5,

S :
10'] [

] 1000

[Asn] Annysuses ybiH Aei-y

10°\ 1 1 10

L L T
0 5 10 15 20 25 30 35
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Cavity(32): Trend (#3 cavity 2" test)
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Cavity(33): Passband Measurement

INRINUER (7t /2) 12579 HHOM coupler® Qext

o BIERR
JYFTAINE—DINURIEDEEMD. i
Qext = 1079~10M0 Feedthough INRINVR
(Heh)
Type 0 11 MV/m, 3 [W]
:hg*ljﬁﬁ—d—é&s Normal
MERE—FOXREERER (MEEHFE) Type 0O 20 MV/m, 8 [W]
+ BZREBEHN(MEHFYE) DFMEALEHES, Modify
Type 2 25 MV/m, 13 [W]
LUT. Qext&EFEBE N DL
Trans (Qt) HOM1 HOM2 HOM3 HOM4 HOM5 Other
Pi-mode at 3.8x107M1 | 7.2x 101 | 1.7 x 10213 | 5.8 x 1013 | 2.2 x 10~2 | 3.8 x 1014 | 1299.956 MHz
30MV/m 0.623[W] | 0.318[W] | 0.013[W] | 0.004[W] | 0.010 [W] | 0.0005 [W]
Pi/2-mode at 2.5x 1011 | 1.2 x 10A10 | 2.9 x 10210 | 1.9 x 10210 | 2.1 x 10710 | 1.5 x 10710 | 1286.963 MHz
20MV/m 0.425 [W] 8.21 [W] 3.57 [W] 5.57 [W] 4.88 [W] 7.08 [W]

71




Cavity(34): Summary of VT data

Test Eacc [MV/m] # R4 B REE 24—FRJL— BRERAERRE [MV/m] Rres [nQ]
(HIBRDEH) (field)
LN Y Lgh
#1 cavity - - Without 43.7 38.0
04/Feb/2010 (power limit) (3.63)
F.E onset (30)
#2 cavity 18 13 Type 0 42.6 38.6
14/0ct/2010 (HOM pick-up) (normal) (Heating HOM pick-up), (3.56)
Slow cooling F.E onset (31)
#3 cavity 1st 30.3 25 Type 0 30.3 311
June/08/2011 FTHER, (HOM pick-up) (modify) (Quench by defect) (3.04)
Fast cooling F.E onset (26)
#4 cavity 1st 12 5 Type 1 20.3 47.8
(will install CM) (HOM pick-up) (15t test.) (Heating HOM pick-up) (3.16)
20/Sep/2011 Fast cooling (Quench by defect ?)
#5 cavity 1st 16.5 12 Type 1 28.8 40.0
(will install CM) (HOM pick-up) (RELEWE) (Heating HOM pick-up) (3.13)
04/0Oct/2011 Fast cooling F.E onset (28)
#3 cavity 2nd 33.4 31.9 Type 2 33.4 34.5
01/Nov/2011 FOREE, FOREE, (AOMBORELE) (Quench: Self Pulse. 4k EE) (1.43)
(S EELRER) aVA3? RKE? . F.E. onset (26)
#4 cavity 2nd 20.2 - Type 2 Super leak due to F.E. 30.3
15/Nov/2011 FTHER TA)AEBIZEHY . BPICHERRKaHY . (1.65)
N—RAPDBZ o 1=#F.
F.E onset (13 — 3.5)
#5 cavity 2nd 30.6 28.2 Type 2 30.6MV/m 35.5
29/Nov/2011 EAS FTHER, SIEARLRE) (Quench: Self pulse, HR{REE) (0.95)
(Poh—iBibLi=, 1/2) F.E. onset (21)
#4 cavity 4th 20.5 7.5 Type 1 26.7 34.4
13/Dec/2011 HOM pick-up HOM pick-up (AP EDIRELE) (HOM pick-up heating) (1.57)

(Foh—iBsLE=. 1/4)

No Emission at Max field, Y7 &




Cavity(35): Conclusion

247 JL3ZE R D B ALK EE(VT result), 20111226

Frequency[MHz]@ Field Qt Eacc Max F.E. onset
2K flatness [MV/m] [MV/m]

(Pre-tuning, EP)

#3 1299.533 90.3 5.77 x 10M0 33.4 26
(1297.481, 30um) (0.903:1) (Type 2)

#4 1299.517 99.4 4.96 x 10*M0 26.7 26.7
(1297.420, 20um) (1:0.994) (Type 1) (No emission)

#5 1299.427 96.9 4.16 x 10M0 30.6 21
(1297.255, 10um) (0.969:1) (Type 2)

Target Operating gradient : 15 MV/m at CW

X OHA IZTDOLNTIL EFFIEDEZIZT Type 2 IZHIFEZ S,
X Type 2(AR) I2DOVWTIEHETDBIENEZZoNST-6H. MEALREIZE AR,
Type 2(F ) IZFHIFEZTHLD,

X ZERMEEELTIE, BARBEICEELZOT, ED2—IULEDE=HIZERT IIL—T~5IEET, 73




Cavity(36): Purge by Ar gas for next step

ERNEZERFLT, V) —VIL—LABET D,

\ Fwa <
b [ ’L‘K » ¥ Bottom, Input (Vac)x 75>
L bl DI,
' ZRNEEFTYILT

RR[UETHLES(0 MPa),



Cavity(37): AN LSy aiEE OB IFEH R it F 5K E

= EA R EEER (20114128218)
2 JLHIZE R (HeD vy hNaHER)

‘HeHA R 1.25(FMHE (0.17MPa) . R=TJ7—
"He/ N\ )L (GRAEEFR)

K AEME(0.53MPa) | BRAE




Cavity(38): AN LD v/ry b iB itk O B EH A ER

.._*: [ B 7

™ os (~3mm) |
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