TDR Part 1:
3.4 Cavity Integration (15pages)

Write-up is not yet started, but plansare presented.



Write-up contents will be;

(1) Tuner R&D
Blade tuner development (INFN papers)
detail description of S1-Global tuner studies
(from S1-G report)

(2) Coupler R&D
XFEL coupler development (DESY papers)
KEK coupler development (KEK papers)
detail description of S1-Global tuner studies
(from S1-G report)

(3) Magnetic shield R&D
KEK magnetic shield test (KEK papers)



(1) Tuner

at S1-Global

FNAL cavity KEK-typel cavity

Blade tuner TTF-111 coupler S|Ide-Jathuner

Reduction gear

Stepper motor

Piezo
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Number of Rotation Number of Rotation
B"‘:g)""" DES;&“;""' s"d"‘::‘;')‘ tuner .,  |ssue with Blade Tuner in cavity C2:
— during the second cycle the
Coarse tuning 330 kHz 450 kHz 800 kHz frequency resulted to be stacked at
range measured 12/22 turns 19/23 turns 54/60 turns 1299.92 MHz.
(expected value) (600 kHz) (500 kHz) (900 kHz) . ) .
oe 50 = * |ssue with Slide-Jack Tuner in A4:
Tuning sensitivity  kHz/spindle t KkHz/spind kHz/spindle — Failure in the driving shaft joint and
at 1.3 GHz zispindie tur EAI I APyl I frequency stacked at 1299.95 MHz.
expected value 1.4 Hz/step 1.1 Hz/step 3 Hz/step s e s,
Lo ) (1.5 Hz/step) (1 Hz/step) (3 Hz/step) * Under investigation ...
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C1-Blade 200 142
C2-Blade 200 1
C3-DESY 200 2
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Selection of piezo DC response curves

A2 - Slide Jack central

Slide-jack: one piezo
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Half-sine-wave pulse response

SIN pulse response - All tuners with scaling factor
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CovtyTuner votage.  m2K LRI SampT  auminime pulsestan Dy overSiate
v [uF] vl [Hz] [ms]
C1-Blade 200 4.1 1+2 135 1040 1.31 0.6
C2-Blade 200 3.9 1+2 100 580 1.24 1
C3-DESY 200 2.0 2 180 1100 1.58 1.2
C4-DESY 200 1.9 1 170 1170 1.64 1.3
A1-S.J cent. 1000 0.19 - 470 270 1.10 1.5
A2-S.J cent. 1000 0.21 - 470 450 1.26 1.4
A3-S.J lat. 1000 0.20 - 470 270 1.03 1.3

A4-5.J lat. 1000 0.21 - 470 450 1.22 1.1



Lorentz Force Detuning Compensation
u’f KEK Piezo Control System ,,’,’: KEK Piezo Control System

Selected material from a review of system and results from Eiji Kako (KEK) Selected material from a review of system and results from Eiji Kako (KEK)
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(2) Coupler
TTF-Ill Coupler KEK STF Coupler

ceramic window
(room temperature)

ceramic window

doorknob transition
wavequides/coaxial Iine

inner conductor

outer conductor
antenna
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TTF-Ill Coupler: various support jigs are required. KEK STF Coupler:self standing



Q, of Variable Input Coupler

Q =2.4x106 Af,, =542 Hz

Cryomodule-C Cryomodule - A
) (TTF-Mll couplers) 1o (STF-2 couplers)
Q a :
24X1086 8L
—e—C1/AES004 | vy
DE6eresod = I B <%, e AL
Igjﬁ:gz —a— A3/MHI-07
—=— A4/MHI-09
08 L PPN IS R IS I s S S
0 2 4 6 8 10
Number of Rotation 14 16 18 &LZ[g.m] 22 24 26
E. KAKO (KEK . .
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Cryomodule-C
(TTF-1ll couplers) )

ave. processing time N 111h

~ 21 hours

Vacuum I/L ; 2.x10 Pa

RF Processing Time of Input
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at room temperature

Cryomodule-A
(STF-2 couplers)

ave. processing time
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Operational RF power level for 8-cavity operat
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\fter warm-up to an intermediate temperature due to the trouble of cryogenic system, deterioration«
vacuum pressure was suddenly occurred in A1 coupler, and operational RF power level was reduce
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coupler heat-loss measurement at S1-G

from N. Ohuchi, et al “Thermal performance of the S1-Global cryomodulefor ILC”, IPAC11

Static loss

compornent module-A(KEK) module-C (TTF-III) Table 3: Measured Static Heat Load
design design Module-A | Module-C
2K 4 couplers 0.29 W 0.08 W 2K 12W_[68 W]
_ 5K 13W [72W] 53W [41W]
tuner drive shafts 0.48 W N.A. 80K 487TW [443W] 344W [353W]
5K 4 couplers 4.00 W 092 W
80K 4 couplers 9.60 W 798 W static loss : KEK couplers > TTF-Ill couplers

Dynamic loss

TTF-I11 couplers

Table 6: Dynamic Loss at Four and Seven Cavities

MC MC MA MA [MC-MA
4 cav. 4 cav. 4 cav. 4 cav. 7 cav.
Gave, 20 32 26.9 32 254
MV/m (average) | (detune) |(average)| (detune) |(average)
Qp, W 2.7 NA 6.9 NA 9.6
Qe W | 0250 05 3 25 2.6
Qpcars W 55 | "NA 44 NA 7.0

Temperature,

MC: module-C

(DESY, FNAL cavities)

MA: module-A
(KEK cavities)
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Fig.7: Temperature changes of the connection flanges of
input couplers at detuned 32 MV/m. MA-C1 and C2:
STF-2 couplers, MC-C1 and C2: TTF-III couplers.

KEK couplers

Dynamicloss :

KEK couplers > TTF-Ill couplers



(3) Magnetic shield
Magnetic Shields of KEK Cavities
4 Components per 1 KEK Cavity

E. KAKO (KEK)
2011' Dec. 07
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Calculation of Magnetic Fields in KEK Cavity
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Tests of Magnetic Fields in KEK Cavity (1)

Residual magnetic field (B)
inside the vertical cryostat
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Tests of Magnetic Fields in KEK Cavity (2)

~ MHI-06 Cavity | Temperature Dependence of
sMstiiiin, _ Surface Resistance (Rs)
i Rs (T) = Rgcs (T) + Rres
] . Rges (T) =A (0?/T)exp (- A/ KgT)

| Rs | ;
Case |, no Mag. ] o1 | Rres = 126 nO
Case ll, Cryo. Mag. 1 [ ] i . res = n
Case lll, Cavity Mag. | il | — =4

Case IV, Cavity+Cryo. Mag 107 ! .ﬁ% (RI"E, _ 0.3 nQ/mG)
15 20 25 30 35 f
Eacc [MV/m] I W

+13.2 nQ

10°° A Rres =
5 1| ~3. no
Qo at 5 MV/m (1.8 K) ® Casel, no Mag. : n
| ® Casell, Cryo. Mag. Rres * 10.3 nO
Case | Qo =0.2x 1010 | e Case lll, Cavity Mag. R _ 8.3
, . A Case IV Cawty+0ryo Mag res * 3n0O
Casell, Qo0=2.2x10" 107 : Shat Ache
Case |l Qo=1.7x101 = OK 02 025 03 035 04 045 05 055 06

1/Temp. [1/K]

CaselV., Qo=3.0x10™
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Tests of Magnetic Fields in KEK Cavity (3)

E. KAKO (KEK)
2011' Dec. 07

Qo measurement by dynamic rf losses
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