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M-ECCTD will be equipped with 3 cavities from CEA and 1 cavity from INFN-LASA

This talk will be about the work done in CEA concerning medium beta prototypes




Manufacturing
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C22A MANUFACTURING (INTEGRATED CAVITY) y @

CEA - Saclay

We have created a dimension control plan on each subparts
« 300 points on each halfcells and dumbbells by means of CMM

* On the integrated cavity we put about 80 dimensional controls (this will be optimized
after string assembly feedback)

Some number related to the first 4 integrated cavities:

 Maximum displacement between beam flanges 1mm (average is 0.6mm)
 Maximum angular displacement 0.5° (average is 0.2°)
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Measures and results




INDUSTRIE

C2A EIRST RESULTS
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First shield and
heating system made
with Molybdenum.
Same oven used for
XFEL and LCLS2




DE LA RECHERCHE A L'INDUSTRIE

CZA HEAT TREATMENT | Zanon ! 70% @
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CZ2A SIMS ANALYSIS (ARGON BEAM )
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(02 BCP WITH HELIUM TANK - ozenou 70% %@s))

AND WATER COOLING ! | G. Monnereau N~
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CEA = Saclay

Vertical test ESS medium beta prototypes with tank
(CW mode @2K)
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i D. Roudier

C2A X-RAYS (FIELD EMISSION) .
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The heat treatment proved to be
effective against Q-disease
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Frequency shift [Hz]

CEA = Saclay

Lorentz force detuning

(CW @2K)

Tuner mounted on cavity (preload 10 turns)
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C22A TUNING SENSITIVITY
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C2A FF AND HOMS
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CEA = Saclay

Cavity Field flatness are consistently brought to 95%, heat treatment and tank
integration can change the field flatness about 1-2% depending on the accumulated
stress on the cavity.

HOMSs are monitored during manufacturing and they are away from machine lines as
designed (typically more than 20MHz)
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Requirements: maximal field around
cavity <2 uT
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C2A CAVITIES STATUS

- Assembled on the string

MPO2 Assembled on the string

MPO3 Assembled on the string
MPO0O4 Equipped with tank R&D

MPO5 Naked R&D

Naked
200um BCP performed at

R&D
Zanon




v' Manufacturing process looks to be reproducible and reliable (learning curve
shall be took into account), still there is space for improvement

v' BCP temperature shall be monitored, water cooling proof to be effective with
integrated cavity (recently we were able to obtain very low RS)

v Frequency change rate with BCP is about 2.9kHz/um and the average etching
rate is about 1um/min with 1:1:2.4 mix (FNP), in good agreement with
simulation

v' Heat treatment at 600°C for 10 hours works fine (no Q-disease has been
observed)

| PAGE 24



C2A SUMMARY AND OUTLOOK

*We have successfully manufactured 6 medium cavities, 4 of them are now equipped
with helium tank.

*Three cavities have been successfully assembled with power couplers, they are
assembled on the string.

*For PO1 and P02 Q-E curves are above specifications even with field emission.
*P03 has not reached ESS specification but is field emission.

*P04 also shows field emission, we are currently working on HPR and clean room
operation.

We keep working on the remaining prototypes in orde r to have the best recipe for
cavity series and High beta cryomodule demonstrator
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