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WG2 Couplers and auxiliaries

Charge: Superconducting accelerator modules require more than just
cavities. The goal of this working group is to exchange knowledge and
ideas related to recent developments in the field of fundamental power
and HOM couplers, including feedthroughs. Frequency tuners, usually
operated at cold, are required also. What are the most recent designs?
High Q cavities, discussed in WG-1, require sufficient magnetic hygiene;
this holds not only for testing condition but also in the real accelerator
environment. Recent developments should be reported.
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WG2 talks cover a wide range of applications

We have been impressed by the All kinds of accelerators

large spectrum of items and Electron storage rings

devices presented Electron linac light source

Hadron colliders
CW and Pulsed Heavy-ion linacs

Low, medium, high power levels
Frequency range from MHz to GHz
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TESLA TECHNOLOGY

Observations TTC Cr,0; (chrome-oxide) coating
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Company A provided two samples (Sample A and B) with Cr,0; coating done by fo
+ Operated at 2K Two Spoek012 couplers encountered window crack during the rf processing. (Four conditions: High/Low Thick/Tk

+ All4 beta=0.67 caviies connected o a single Comparison of TiN coating and Cr,0; coating
RF source

+ Only single cavity high power operation with LA
4P/P pulse is possible with the current setup
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RESULTS:

+ 4 FPCs pass all conditionning stages (full reflection)

« Al cavities tuned to nominal frequency at 704.42 MHz and run with high power

+ 3 cavities operated at 2 K above nominal gradient of 16.7 MV/m , RF puise of 3.6
ms total, @14 Hz, with LFD piezo compensation

<...1.caylty with field imitation at 16 MV/m

New (no) coatings on tho ~~rmic wiin ’ 7

QUESTIONS THAT WE TRIED TO ADDRESS/SOLVE: preict Contamination of the RF power coupler | s

« * How to remove heat from the whole stack of the piezo- m ’
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Power: < cw 2kW

* No outgasing

* No overheating: Tmax <25°C

* Periodical arc: one time/2~3 min

* After~10times arc-> crack

* Only happened at Eacc with
large x-ray dose (>3 MV/m)

* Leak rate: 1E-6 mbar.l/s
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Secondary Electron Emission Coefficient
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In-cryomodule rf processing of Spoke No electron and ion
cavities for TCM of C-ADS Injector-1 bombarding mark

‘Insufficient adhesion at low temp.
Gafter in-situ USR)
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FPC CW Test

Couplertest for FPC intended for CWoperation-is it needed?

N, gas(6N), 5 min

temperature T~20K | ey c.“(“‘””"n‘,‘;“m. jher DF:
- i + Time : 0min lower vaitages wih higher DF;
piezo cumlnuuutr,\y stretching/compressing Jrime s 40w mfininloni mm“:nﬂm (TS Caaer T
q ~ Surface of the piezo under HV Dl-water (by capillary force) cendiboningis ~ 50 kW, ———
( = Conataninawie -
i
. . + How to make sure that piezo-stack stay at fixed temperature Coramic
e S I g n O r a p p I C a (mounting RTD on the surface is not reliable & expensive) itioned at high power for more than 100
T=4K ? window failure.

itioned up to CW 500 kW at 4%, but the FPC
dened at 480 kW at 307.

s found during receiving Inspection, DI

& window, doorknob arcing.

— the root causes for the failure.

VSR Requirements
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High-power HOM coupler: 25
New-thermal-design piezo tun
A successful new tuner designg*

= This can be achieved with a simple optimization of the P| control parameters
such as the lower and upper limits of the control voltage, Kp, Ki

. .
+ Practically done within ~1 hour for 8 cavities in the linac RF commissioning
avity mechanical modes, slov &t
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SRF 1.5 GHz and
cavities

= RE beating allows for
simuhtaneously long and short
bunches

Dressed 1.5 GHz cavity Eundamental coupler design

* High gradients and SRF = Field emission + multipacting
must be avaided
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We beg your advice

Slow Frequency Control: Example How can we recover SC

Typical Tuner Control of B=0.53 HWR Cryomodule in Linac (Average Q,=1e7)

I the manufacturing process, the TiN coating is performed after brazing of the ceramic B For instance,

Additional vacuum window?
Currently, the TiN subconlractor doesn't succeed in performing the same TIN coating = rough sketch
as for the pre-series. Work with another TIN suboniractor | k \ouaiisketh)

Detuning: +45° cm? Pressure: £0.13 Torr

Tests performed before TIN coating of the window:
— TiN coating on samples (silicon or vitreous carbon) put on a ceramic in @ mack-

up similar to the window
and stoichiometric measurements on the samples

— Measurement of the resistance of the TIN coating with a
multimeter

Tests after TIN coating of the window (befare welding of the
antenna)
— Low level RF measurement of the window
— Measurement of the resistance of the TIN coating
with a multimeter
— Thickness measurement on samples put on the flange

(£ Sciog£53 coulrs QU201 | FACE 1T
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Provocative topics

Is coupler conditioning really necessary for medium power CW applications?
Should a FPC design last for decades? | .‘XCS’IJ
Do we condition couplers long enough? a.\._‘\ﬂe '\';@@ 9
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THALES

Coupler Vendor Experience

I THALES experience for EU-
XFEL project
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Power Couplers — Technology, Manufacturing, And Four
Ways To Procure For Half The Price

Appreciate their presentations as providing usually

S s research
‘private’ information @ nstruments

Development of fundamental power
couplers for several years at CETD

Even though the competitors are in the same room

TrCM 2020 Ror - i
7":';'“ o 2020, Ges : roduction of FPC

Thank you very much to all the vendors
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To be continued...

Very interesting topics, four sessions of 90 minutes were not enough to
deal with all aspects of FPCs, HOM couplers, Tuners...

We would like to invite you to these workshops for designated topics
Worldwide FPC meeting
Microphonics and resonance control workshop
ICFA mini-workshop on HOM damping in superconducting cavities
2"d Workshop on Operating SRF Systems Reliably in a "Dirty" Machine
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Thanks to you All!
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