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FCC SRF cavities choice
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O. Brunner et al., FCC Week 2021

The machine will strongly change configuration during its lifetime
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FCC SRF cavities choice
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FCC SRF cavities choice
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Nb bulk state of the art
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D. Sertore, Proceedings SRF 2017
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Nb bulk state of the art
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Nb on Cu state of the art
LHC
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Nb on Cu R&D

Cu substrate plays 3 » Oa\/t,tg fabrication
fundamental role in

SRF performances A_ ,
Surface preparation

Sputtering Nb coating densification
technology offers 4 J f

a wide range of |
optimization )
“Better SC” conting
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Nb on Cu R&D

Cu substrate plays a
fundamental role in
SRF performances

) cavity fabrication

Different posstbilities:
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Seamless Cavity Fabrication @LNL

NN Forming via spinning of seamless

~ INL

400 MHz accelerating cavities

2015-2019 Collaboration Agreement KE2722/BE/FCC

First Iumium Prototybe by Enzo Palmieri
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Seamless Cavity Fabrlcatlon @LNL
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NN Forming via spinning of seamless

INL

@) 400 MHz accelerating cavities

2015-2019 Collaboration Agreement KE2722/BE/FCC

PICCOU.,

Two Copper 400 MHz seamless Prototype realized
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Seamless Cavity Fabrication @LNL

NN Forming via spinning of seamless

~ INL

@) 400 MHz accelerating cavities

2015-2019 Collaboration Agreement KE2722/BE/FCC

3 intermediate
annealings solve
large cracks issue

_——

Azzolini et al, SRF2019 proceedi'ngs

PICCOL,

Two Copper 400 MHz seamless Prototype realized

cracks on theiris
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Seamless Cavity Fabrication @LNL

NN Forming via spinning of seamless

~ INL

@) 400 MHz accelerating cavities

2015-2019 Collaboration Agreement KE2722/BE/FCC

Further developments are necessary to:
* tnerease iris thickness to prevent cracks

°  lnerease geometry accuracy
*  tnerease internal surface quality

3 intermediate
annealings solve
large cracks issue

_——

Azzolini et al, SRF2019 proceedi'ngs

o _—
Deep circunferential
cracks on theiris

PICCOL,

Two Copper 400 MHz seamless Prototype realized
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Seamless Cavity Fabrication @LNL

On-going R&D
CNC Machine process evaluation on 1.3 GHz

cavities to increase process reproducibility and . WP9
geometrical accuracy of seamless spinning IFAST WP10
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Proof of concept of additive
manufacturing production for SRF
applications on 6 GHz cavities
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Nb on Cu R&D

Cu substrate plays a » cavity fabrication

fundamental role in
SRF performances ,_ )
Surface preparation
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L. Vega Cid, TTC meeting 2022 (elaborated)
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Currentdensity, A/cm?
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Plasma Electrolytic Polishing @LNL
On-going R&D S/ *MARA

CSN5 INFN experiment

Identical EP set-up
Different I-V conditions
Diluted salts solutions

Roughness Ra (nm)

removed

T T — T
Cowmpared to standard electropolishing:
10 times faster and 3 times more efficient
Safer and more eco-friendly than EP
Polishing of large areas challenging
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N b o n C u R & D Marco Arzeo et al 2022 Supercond. Sci. Technol. in press
https://doi.org/10.1088/1361-6668/ac5646
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technology offers
a wide range of
optimization

Sputtering 4 Nb coating densification
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Nb on Cu Thick Films @LNL

TEFEN CSN5 INFN experiment Y EASITrain
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Coated cavities R&D

~ DOUBLE
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FIELD

Material

Nb;Sn looks TSN
a good choice ml
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Sputtering o Nb coating densificatio
technology offersj g densif "

a wide range of \
optimization “Better SC” coating
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Nb.Sn State of the art

Vapour Tin Diffusion

Vacuum space ~- —_
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Cavity/sample _ Coating chamber
Nucleation
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Nb.Sn State of the art

MaLw L& Needed Nb bulk cavities
Vapour Tin Diffusion A Not possible on Cu
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S. Posen, SRF 2019 proceedings S. Posen, SRF 2019 proceedings (elaborated)
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Nb.Sn on Cu by Sputtering

* R&D @ CERN and others AN, et

e Good Tc

* Few RF test yet
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Scale up will be challenging!
(cylindrical target not available)
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Nb.Sn on Cu by Sputtering @ LNL

On-going R&D icasT S \MARA

CSN5 INFN experiment
WP9

GOAL:
1.2 GHz Nb.sw on Cu elliptical cavity ready in 2025

Exploration of different scale up configurations
on 6 GHz and 1.3 GHz cavities
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Nb.Sn on Cu by Sputtering @ LNL
Nb_Sw target by Dipping '

Proof of concept successful

Y don:

1 microns Nb<Sn
76% Nb - 24% Sn (EDS)

Up to 50 mcrons Nb;Sn Coating on Quartz by
on 1" Nb planar target Magnetron Sputtering

SRF Proceedings 2021

Zanierato et al,

Next step: eylindrical target for & GHz cavities
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Conclusions

Many possible points of common interest for a
collaboration in FCC, in particular regarding
coating cavities, on:

» Forming technology
» Surface Preparation

\» Nb and Nb;Sn coatings
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