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ile HiGrade WP6

« Assumptions

« Goals

« XFEL will make a choice on the cavity preparation cycle soon, tendering is
ongoing and includes HiGrade cavities

» Ongoing R&D might show improved methods for cavity preparation, evolution
of treatment

» HiGrade can implement these steps on a subset of XFEL cavities

« HiGrade can jump onto XFEL production
— Establish QC on a regular basis by
» Support optical inspection of all cavities
» Thermal mapping of cavities -> 2™ sound
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Modules: PXFEL1

IN

Cavity Performance

)
)
)

CW )
10Hz
10Hz
10Hz

E
(
(
(

CMTB M8
B CMTB

BZ22] Horizontal

Bl \/=rtical

Cavity tests:

mes FLASH 30MV/IM
ms XFEL goal

Green line is proposed tailored binary

non-equal RF power distribution.

PXFEL1

[P e i A

Buluopuoa
Guol fian

T T T T T T T T T T s

ettt it RRERRRNNE, S S I S S

2]

1-AC129 2-AC123 3-AC125 4-7143

6 - 293

2-2103

7-Z2100 8-AC113

13.07.2009

cavity

SUPERCONDUCTING ACCELERATING MODULE
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Test Max. Eace
No. Cavity Date MV im]
1 TEOACCOL3 | 01 Dec 08 41.80
2 ACL22 26.Aug 08 18 .58
3 AC115 11.Dec. 07 3860
i 2104 20, Jun.07 3780
5 TBYACCOLT | 21.Aug8 37.00
3 TBYACCOLZ | 07.Jul.08 35.10
T ACL25 15, Jun.08 34.59
) AC150 A0 Jan.09 34.33
] £143 08, 0ct. 08 257
10 Z88 25 Jul 07 32.10
11 ACL2T 13.Feb.09 3125
12 Z106 25 Jan.07 30.10
13 £101 13.Feb.07 29,20
14 ACCELT 05.5ep.06 29.00
15 Z102 23 Aup 06 26,80
16 AC149 28 Jan.09 26.51
17 97 A0 May. 07 26.20
18 ACL124 (15.Feb. 09 26.01
19 [ TBOACCOI4 | 17 Apr.09 26.00
20 Z137 24 Feh.09 26.23
21 £139 12 Sep. 08 24.93
22 Z108 09, Jan.07 22.00
23 793 30 Mar.06 22.50
24 ACCELB 12 Diec. DR 19.00
25 Z141 16 Apr. 08 18.20
26 [[TBOACCOIS | 0Z.JulDB 18.00
27 Z130 01.5ep. 08 17.30
28 Z131 20.Aug.08 17.17
20 Z132 19, Aug 08 16.83
a0 ACL26 05.5ep. 08 16.37
3l Z110 19, Dec. DR 13.80

From soon to

launch ILC-cavity-

DB
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ILC cavity yield
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'.'IE Optical inspection

* High quality pictures available with new
KEK/Kyoto-type inspection setup

« Characterise impact of ,defects” found

 Learn how feature-size and -number affects
gradient

 |deas for local repair

* |nstallation in production process as tool of
quality assurance

* Welding seams: ~ 1000 pictures per cavity
« -> Automated inspection is needed
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,','E Optical inspection

Automated
setup prototype

High precision
positioning

Easy to
operate

Fast inspection
~2-3h/cavity

ILC-HiGrade Meeting
CERN 25.2.2010



v ‘-1'
= _‘_., "

Be:f"re /| Afterbulk |
SUEES \\| surface |
treatment k\,‘g removal i

o S O

After‘ﬁna[:— A ) j.,i"-‘ ,.
treatment” Vi
and RF test 7




,','E Second sound

Pioneered at Cornell university

Detect quench location by triangulation of 2™
sound wave

Much faster than ,usual® T-mapping (resistor
based)\

2" sound system similar to Cornell under
construction at DESY

Operating on ,naked” cavities
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,','E Vertical insert for AMTF

* Design has been completed and
specification has been written

* Suitable for cavities with and
without He-vessel

* Lower part serves as transport
frame
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,','E Cavity transport simulation

« Check influence of shocks during transport on
cavity perfomance

3 tests carried out

Shock absorbers work efficient, setup for
simulation has to be improved

3" test with XFEL-like equipped cavity

Next transport simulation under preparation
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* Reproduceability

— No operator intervention
— e.g. automatic calibration

* |Increased testing speed

— Automatic determination of phase und
frequency

— Parallel measurement of gradient, power and
radiation level at one cavity

* Results are checked for consistency
automatically

Remote control is possible
* Very compact setup
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,','5 Summary — ToDos for next year

Optical inspection:

— Setting-up of protoype

— Automated analysis and characterization
2" sound

— Setting-up of protoype system for large no. of
cavities

— Characterization of parameters
» Collaboration with Saclay?

Vertical insert
— Tendering and construction (XFEL)

Automated vert. test
— Set-up in AMTF
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Model for ILC-HiGrade Cavity Production and Preparation

- U

Technical Choices Location Remark
Fabrication XFEL-like Company Include optical inspection
Rough Surface Preparation XFEL-like Company
Optical Inspection | XFEL-like Company
Furnace XFEL-like Company
Final Surface Preparation XFEL Company QC Argument
Test | T-map mandatory DESY DESY Manpower?
Second sound?
Optical Inspection Il Compare with T-map DESY Guided repair option?
Final Surface Preparation ILC recipe DESY, CEA, DESY capabilities?
Company Which Company?
Horizontal vs. Vertical EP
Test Il (or more) T-map (or second sound) DESY, CEA Second sound at DESY or
mandatory CEA
Tank welding Bladetuner with Piezos Company, Compatible XFEL Cav. !
DESY Tuner from INFN
Coupler assembly High-pressure water rinse DESY, CEA Coupler from LAL
and Final rinse after assy
High-power test DESY,.CEA CHECHIA, CryHoLab
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