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Cavity Forming Surface Polishing SC property evaluation
RF test

SC film coating
Post Treatments

Protective layer by ALD





Cavity Forming



Despite the lower surface quality, Cu can 
be manufactured with low inclination
angles

2 prototypes produced using TRUMPF 
TruPrint 5000

AM Cavity cutted after VB + EP of the cell

Cavity Forming





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

Surface Polishing



Full Cu QPR ready for coating

Nb QPR polishing optimizaztion on-going

No internal cathode!
70 μm removed in 10 minutes

30 A (100 cm2 → 1.3 GHz ∼ 300 A)

1000 X 1000 X

Initial

Ra= 13 μm
PEP 30 min

Ra= 1.5 μm

6.5 μm removed

Surface Polishing
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Raw Nb 
target

Dipping in 
liquid Sn

Nb3Sn 
cylindrical 

target

SC coatings



Nb3Sn deposited via DCMS from 4’’ planar 
stoichiometric target in Ar atmosphere

Single target configuration easiest to scale 
onto elliptical geometry

In the same run different substrates are coated 
in the same conditions
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Sapphire substrate

Coating temperature 630 °C
750 °C
700 °C

Power

Pressure

Tcoat

Tc

Tc clear trends visible on Sapphire
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 1 mm Nb buffer

Copper substrate

SC transition

not observed

Nb3Sn Tc stucks at 14 K on Cu

Interface effect

SC coatings



Sapphire + 1 μ Nb3Sn

Cu + 1 μ Nb3Sn

SC coatings



Sapphire + 1 μ Nb3Sn

Cu + 1 μ Nb3Sn

Cu + 1 μ Nb + 1 μ Nb3Sn

SC coatings



Sapphire + 1 μ Nb3Sn

Cu + 1 μ Nb3Sn

Cu + 1 μ Nb + 1 μ Nb3Sn

Cu + 30 μ Nb + 1 μ Nb3Sn

SC coatings

°





RF measurements





M. Kjaergaard et al., Annu. Rev. Condens. Matter Phys., vol. 11, fasc. 1, mar. 2020
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 →

15 mK





Course
Contents





•

•

•

•

•

•

•
International expert guests

Flipped lectures

Visit to LNL INFN



•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•



Course
Organization



•

•





•

•

•

•

•

http://onlinelibrary.wiley.com/book/10.1002/9783527618507
http://www3.interscience.wiley.com/cgi-bin/bookhome/110540961
https://cds.cern.ch/record/1507630
https://cds.cern.ch/record/503603
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