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LHC cavities Q vs Eacc @4.5 K

Eacc (MV/m) 

Nb on Cu “baseline”, Solid scheme with good margin for 
reliable operation Clear R&D paths identified (seamless 
copper cavities, HiPIMS coating, High Q0 bulk Nb cavities)



HiPIMS1 µm

DCMS1 µm
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Extremely ambitious 
for very high
operational savings



Energy saving next generation accelerators

Cryogenics larger energy cost

7.5 GeV LINAC new construction

grid power for 2 K cryogenics

grid power for RF



Energy saving next generation accelerators

Cryogenics larger energy cost
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S. Posen, SRF 2019 proceedings (elaborated)
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International Partners:

leadership role
European Projects 

dedicated Project on R&D of interest of FCC
financed by INFN board







Cavity Forming Surface Polishing
SC property evaluation

RF test
SC film coating Post Treatmentslayer by ALD

Plasma Electrolytic Polishing
Seamless Spinning

Additive Manufacturing
Nb3Sn on CuAtomic Layer Deposition

Laser Annealing
Millisecond Flash Annealing



Cavity Forming

Surface Polishing

SC property evaluation
RF test

SC film coating

Post Treatmentslayer by ALD







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
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1000 X

Initial

Ra= 13 μm
PEP 30 min

Ra= 1.5 μm

            

     
  

      
   

     

6.5 μm removed
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Nb substrate can be used to validate Nb3Sn Coating Performances 

A thick Nb buffer layer accommodates the Nb3Sn coating

Cu
+ 1 μm Nb3Sn

Cu
+ 1 μm Nb 
+ 1 μ Nb3Sn

Cu
+ 30 μm Nb
+ 1 μ Nb3Sn
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on 1.3 GHz Elliptical Cavities (2025)

on 1.3 GHz Elliptical Cavities (2025)
(proof of concept on 6 GHz cavities already done)

on 1.3 GHz Elliptical Cavities (2026-2028)
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Eremeev, G. (2023). Tunability/robustness of Nb3Sn (No. 
FERMILAB-SLIDES-23-402-TD). Fermi National Accelerator 
Laboratory (FNAL), Batavia, IL (United States).
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𝑅𝐵𝐶𝑆 + 𝑅𝑟𝑒𝑠 + 𝜼 𝑺 𝑩

A. Romanenko, A. Grassellino, O. Melnychuk, D. A. Sergatskov, J. Appl. Phys. 115, 184903 (2014) 

http://upload.wikimedia.org/wikipedia/commons/b/b5/EfektMeisnera.svg
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PEP, Ra 0,33 um

BCP, Ra 2,23 umInitial, Ra 1,63 um

EP, Ra 0,75 um



Process / 
parameters “SUBU5” EP (3:2) PEP in “SUBU5”

Solution 
composition

Sulfamic acid 5 
g/l;

NH4-citrate 1 g/l
Butanol 50 ml/l;

H2O2 50 ml/l

85 % H3PO4 60 p.
99% n-Butanol 

40p.

Sulfamic acid 5 g/l;
NH4-citrate 1 g/l
Butanol 50 ml/l;

H2O2 50 ml/l

Voltage - 2-6 V 300 V

Current 
density - 0,01 – 0,03 A/cm2 0,25-0,8 A/cm2

Power draw - 0,06 – 0,18 W/cm2 75 – 240 W/cm2

Removing rate 1,5 μm/min 
(70±2 ̊C)

0,15-0,5 μm/min 
(25 ̊C)

20-30 μm/min 
(80 ̊C)


