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LHC cavities Q vs Eacc @4.5 K
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Cavity Forming Surface Polishing SC film coatinginterlayer by ALD







https://www.tube-forming.co.jp/bulge.html

Principle of hydroforming
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400 MHz FCC-ee target 
scaled for 1.3 GHz 







Green
Diluted water solutions, 

enviromentally friendly

Fast
The fastest
 non-destructive
  polishing

Efficiency

Equal thickness removal yield
 lowest roughness among
  competitors

Versatility

Less sensitive to the   
cathode shape!

AM compatible



Full Cu QPR ready for coating

Nb QPR polishing optimizaztion on-going

μ

→ ∼

1000 X

Initial

Ra= 13 μm
PEP 30 min

Ra= 1.5 μm

6.5 μm removed

∼

C
o

u
rt

es
y 

o
f 

E.
 C

h
yh

yr
yn

et
s



→

•

•



•

•

•

•





HiPIMS1 µmDCMS1 µm

400 MHz FCC-ee target 
scaled for 1.3 GHz 

4.2 K



400 MHz FCC-ee target 
scaled for 1.3 GHz 

4.2 K
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Extremely ambitious 
for very high
operational savings





→ →





Ω

Ω

·








	Sezione predefinita
	Diapositiva 1
	Diapositiva 2: Outline
	Diapositiva 3: INFN LNL present SRF R&D projects focused on FCC-ee
	Diapositiva 4: SRF CAVITIES: LHC VS FCC-ee
	Diapositiva 5: Installation Sequence
	Diapositiva 6: New Installation Sequence
	Diapositiva 7: 2 Different Type of Cavities
	Diapositiva 8: FCC machine specs (surface resistance and peak fields)
	Diapositiva 9
	Diapositiva 10: 800 MHz 6-cell cavity Bulk Niobium 
	Diapositiva 11: Nb bulk state of the art
	Diapositiva 12: Nb bulk current R&D for FCC
	Diapositiva 13: 400 MHz 2-cell cavity Niobium thin film on Copper 
	Diapositiva 14: 400 MHz state of the art
	Diapositiva 15: R&D activity covers all cavity production chain
	Diapositiva 16: Cavity Forming
	Diapositiva 17: Seamless is better
	Diapositiva 18: Hydroforming
	Diapositiva 19: Hydroforming Results
	Diapositiva 20: Surface Polishing
	Diapositiva 21: Surface Polishing
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24: PEP scale up to 1.3 GHz successfully done! (Aug 2024)
	Diapositiva 25: Next Steps: RF test validation on 1.3 GHz
	Diapositiva 26
	Diapositiva 27: Nb coating densification by HiPIMS
	Diapositiva 28: Nb coating densification by HiPIMS
	Diapositiva 29: Other Option for FCC SRF System
	Diapositiva 30: Nb3Sn motivation (1)
	Diapositiva 31: Nb3Sn motivation (2)
	Diapositiva 32
	Diapositiva 33: Nb3Sn results
	Diapositiva 34: Nb3Sn Path to Final Prototype
	Diapositiva 35: Conclusion
	Diapositiva 36: Thank you!


