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S1-Global

The main target of the S1-Global:

Operating a cryomodule with an average accelerating gradient
of 31.5 MV/m with 8 cavities under the international research
collaboration.

Included research subjects:

1.

Experience the design, assembly and the alignment procedures for
cavity packages from participating parties.

Measure the heat loads for the cavity packages and the cryomodule for
the static and the 31.5 MV/m dynamic conditions.

Conduct the comparative studies of performance of cavities from the
participating institutes.

Attempt to attain an average accelerating gradient of 31.5 MV/m in a
pulsed RF operation at 5Hz with 1ms flat-top length, 0.07% rms
amplitude variation and 0.35 degree rms phase variation.

Advance implementation of the ‘plug-compatibility concept’
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S1-Global cryomodule overview
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* S1-Global collaborative profile
— INFN: Design and construction of the 6m Module-C for DESY and FNAL cavities
— DESY: Two TESLA type cavities with Saclay tuner
— FNAL: Two TESLA type cavities with blade tuner
— SLAC: Power distribution system for Module-C and input coupler conditioning

— KEK: 6Bm Module-A for KEK cavities, four TESLA-like cavities and infrastructure for
completing the module tests
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June, 2010

Mon Tue Wed Thu Fri Sat Sun
Cool-down >
Start
>| Heat Load |/
Meas. at 4K | to 2K
1. Low Power RF Test
2. Low Power RF Test
P10 At 20 S$1-G@Webex meeting
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Temperature sensors on cavity jacket and input coupler
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Taz Mo

FPosition of measurament

TCC1 DO

Helium Wessel

TEC1M

HOM coupler in the input coupler side—top

TKC102

HOM coupler in the input coupler side—bottom

TKZ103

HOM coupler in the nor—input coupler side—top

T KCT 04

HOM coupler in the nor—input coupler side—bottom

TCC105

Pigzo

TRC11 0

Conrection area of input coupler with beam pipa

TCC111

Bk thermal inte roept of inout coupler Chaam pips sida)

TEC112

5k, thermal inte reept of inout coupler Chady?

TCC11 4

Bk the rmal intercept of input coupler Coooling pipe side)

TTC1143

5K thermal inte reept of inout coupler Sintercet side 2

TTC130

S0k, thermal intercept of input coupler Ckheam pipe sidel

TTC1 31

G0k thernal Intercept of input coupler Chody)

TTC132

B0k themnal intercept of input coupler Guacuum vessel sidae?

TTC133

80K thermal Interce pt brade of Input cougler Scoupler side)

TTC134

80K thermmal interce pt brade of input coupler (conling pips side?

TTE135

Input couger froom temperature and in the vacuum vessel)

Cernox:7, Carbon resistor:4, CC: 6
Cavity vessel=1

Input coupler= 11 (including thermal intercepts)
HOM coupler=4
Piezo=1




Sensors on GRP and support posts

Module-A
PtCo : 20, CC thermocouples : 12 GRP
GRP=16

Support Post= 20

For measuring the GRP deformation
Strain gauge: 24 positions

(3 positions along the GRP axis, and 4
azimuthal positions for one GRP)
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STATAS
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STATIS

1270 degree in the cartar

STATEQ
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STATS3

20 cegree In the side of end flangs
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STATRS

1270 degree in the eldz of end flangs

Module-C _rasr
_TFC

GRP

Vizwed from
of He flow

upsiream

Co -botto m

STC730

0 derorzs in the side of Upetsam

STC733

B0 ddree In the side of Upetraam

STC734
| STO733

160 degree in the side of Upsteam |
270 degrea in the =ide of Upstream

| 8TC740
[ £TC743

0 gepma in the cantar
60 tagma in tha oantar

STC748

160 tagrss inths cantar

STC49

270 gogree inths cantar

STC750

0 degree in the side of and MNerge

| STC7?53
| STC758

B0 degree in the =ide of erd
160 degrea in tha side of erd flange
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270 dograa in ths side of erd flangs



Temperature sensors on thermal shields

Connection sicke
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Tag Mo FPosition of measurement

TPCE1D |0 degree in the side of module—C TTCE10 |0 degree in the side of module-C

TPCS13 |30 degree in the side of module-C TTCE15 |90 degree in the side of module—C

TPCE16 180 degree in the side of module—C TTCE16 180 degree in the side of maduls—C 180 degree

TPCE19 [2/0 degree in the side of module—C TTCE19 |270 degree in the side of module—C

TPC529 (90 degree at fixed Suppart post TTCE30 |0 degree in the cantar

TPCE33 |30 degree at shield center TTCE33 |90 degree in the center

TPCZEIEG 180 degree st shield center TTCB36 180 degree in the center

TPCE3R [270 degree at shield center TTCE39 270 degree in the center

TPCEAD (270 degres st movable supoort post TTCEE0 |0 degree in the side of end flange For Module-A and -C

TPCS50 |0 degree in the side of end flange TTCEE3 (90 cegree in the side of end flange 5K shield

TPCE53 |30 desree in the side of end flange TTCEE6 (180 degrea in the side of end fange

TPOS56 |1 80 degree in the sice of end flangs TTCA59 270 degree in the side of end flangs PtCo: 27

TPCEED 270 degree in the side of end flange 280K shield
Module-C: Module-C: CC: 24

PtCo 13 Cu-Constantan thermocouple 12



Position measurement of cavities and GRP

Measurement of position of cavities and GRP by WPM

e Module-C
— 5 WPMs are assembled on the GRP.
e Module-A
— 5 WPMs on the GRP and 2 WPMs for each cavity are assembled. In total, 13 WPMs.

Module-A




Thermal conditions at heat load measurement at 4K (June 16 — 17)
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2010/6/29 40th Biweekly Webex meeting (51-G,

Cryomodule, Cryogenics)

80K thermal shield
TTC833, TTC839:Module-C center pos.
TTAB33, TTAR39:Module-A center pos.

5K thermal shield
TTCS533, TTC539:Module-C center pos.
TTAS33, TTA539:Maodule-A center pos.

[TTC839




Temperatures of cavity vessels, K

L1102 Liguid halium level, &

Module—C-T101 006 16-19)
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July, 2010

. Mon Tue Wed Thu Fri Sat Sun
" 3.LowPower RFTest m ”
INFN (Carlo Pagani) / FNAL
Heat Load |[|Calib. Meas. at
Meas. at 2K || 2K by Heater
Holiday | 4. Low Power RF Test (spare) | ——> :
(or INFN / FNAL) Warm up
P10 At 20 S1-G@Webex meeting

Global Desian Effort
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11, Frequency change during cool-down
[MHZz]
Cavity roomtemp. Afo 4.2 K Afo 20K

1. C1/AES-004 1297.989 | 1.959 [1299.948 [0.168 [1299.780
2. C2/ACC-011 1297.974 | 1.949 1299.922 [0.157 '1299.766
3. C3/Z-108 1297.768 | 1.977 | 1299.745 | 0.044 1299.701
4. C4/Z2-109 1297.755 | 1.986 | 1299.741 | 0.045 [|1299.697
5. A1MHI-06 1297.793 | 1.990 | 1299.784 | 0.310 [1299.473
6. A2/MHI-06 1297.806 | 1.978 | 1299.784 [ 0.300 | 1299.483
7. A3/MHI-07 1297.664 | 1.977 | 1299.641 | 0.127 | 1299.514
8. A4/MHI-09 1297.885 @ 1.984 @ 1299.869 | 0.184 |1299.684

A fo (300K -4.2K) = 1,95 ~ 1,99 MHz
Afo (4.2k-2.0K) = -160 kHz (blade) ,

-45 kHz (Saclay)

-305 kHz (Slide-jack/center) , -155 kHz (Slide-jack/end)
S1-G@Webex meeting

Glonhal Naesinn Fffart

E. KAKO (KEK)
2010 June 29
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,'.,’E Stroke of Motor Tuner

Cryomodule - C Cryomodule - A
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Trouble of two motor tuners occurred in
C2/ACCO011 (Blade) and A4/MHI-09 (Slide-Jack/end) !!

E. KAKO (KEK) : 4
2010 June 20 S1-G@Webex meeting
Global Design Effort




Summary (from Y. Pischalnikov)

FNAL Cavities (AESO4 &ACC11)
C1/AESO4 -OK
C2/ACC11:
Slow Tuner after several cycles stuck at Frequency 1299.92MHz
One piezo -limit NV=100V >
DF=530Hz (this maybe not enough for Eacc~30MV/m)

1300.2 ————

1300.1 |
N :

1300
E L
> I
E 1299.9 ;
g [ Looks like stepper motor is rotating,
51299.8' —e—C1/AES004 H But gear box/screw is stuck
L —e—C2/ACCO011 ||

1299.7 —ak— C3/Z2108 i

—s—C4/Z2109
12996 L 1 .. L
0 5 10 13 20

Number of Rotation



',l": August, 2010

i Mon__ Tue | Wed_ Thu __ Fri | Sat | Sun

< >

Kasokuki @ Himeji
Coupiﬁer Agina ( 18 . 19 20 21 22
Preparation (maintenance)
Coupler Aging Coupler Aging

A-1, C-1 A-2, C-2

P10 At 20 S1-G@Webex meeting

Global Desian Effort



,",’,’: ) September, 2010

. Mon  Tue Wed  Thu Fri Sat Sun
Coupler Aging Coupler Aging
A-3, C-3 A-4, C-4
Cool-down >

Start

( 13 14 15 16 17 18 19
LINAC10 @ Tsukuba | Heat Load |——>

> | Meas. 2 to 2K

20

Holiday | High Grad.
A-1, C-1 A A0

High Grad. High Grad.
A-3, C-3 A-4,C-4

22 24 25 26

E. KAKO (KEK) S1-G@Webex meeting

2010" April 20
Global Desian Effort
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~ October, 2010

Sat

. Mon Tue Wed Thu Fri Sun
Lorentz D. Lorentz D.
A-1, C-1 A-2, C-2
Holiday | Lorentz D. Lorentz D.
A'3s C-3 A'4, C-4
Dynanij|c Loss|| Meas. FNAL
C-1 C-2 C-3 C-4 | (T. Peterson)
Dynarjjic Losg| Meas.
A-1 A-2 A-3 A-4
P10 At 20 S1-G@Webex meeting

Global Desian Effort
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,',"’: November, 2010

| M_on Tue Thu Fri Sat

1 J(Holidayf}| punarit Los. ’
Contro A 4 cay{C 4 cav.

'8 Cavify ’ Dyngrr c Loss N
Control 8 cav. || 8 cav.
LLRF

22 m 24. 25 26 27

Hept Load at 2K || Calibration by Heater

| RFS Preparation |

AU

DRFS

E. KAKO (KEK) S1-G@Webex meeting

2010" April 20
Global Desian Effort



Summary

« S1 Global assembly and initial cooldown and
tests proceeding well and according to schedule
set ~7 months ago

* Though gradient goal will more than likely not be
reached, components and instrumentation
provide opportunities for comparisons and
measurements not available on the same
timescale as other tests

 ILC Is supporting visits (check w/ Dept Head for
conflicts, priorities, etc!)



