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Experimental setup
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Cavity experimentation

Nb;Sn on Nb grains

Nb,Sn coated surface

A= 3.4 meV, ~2x larger
than that of niobium
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Summarx of Cavitx results

= BL1,Q,vsE_ @4.3K, 11feb2015
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Reproducible Q, at 4.3 & 2.0 K after re-coating. Reproducible Q, at 4.3 & 2.0 K after re-coating.
Quench gradient improved after 5 um EP before Variation in the Q-slope probably due to FE.

the second coating.
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Summarx of Cavitx results

C1C2 Nb,Sn 1.5 GHz 1-cell cavity at2 K
ALD3 Nb,Sn 1.5 GHz 1-cell cavity at 2K

= BL1 Nb,Sn 1.3 GHz 2-cell cavity at 2K
®  2H3 Nb,Sn 1.3 GHz 2-cell cavity at 2K
= Wuppertal result, 1.5 GHz 1-cell cavity at 2 K
— ®  Cornell result, 1.3 GHz 1-cell cavity at 2K
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The potential reasons for Q, degradation are:
Diffusion driven process -> Sn gradient -> stoichiometry variation?

Cl or Ti contamination?
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Modelling and analxsis aEEroaCh
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Sample results
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Cutouts results
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Surface analysis summary
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Summarx and Outlook

Summary:

«  Diffusion-based Nb;Sn coating have been applied to 1-cell 1.5 GHz welded and 2-cell 1.3 GHz
seamless cavities.

*  The cavities reached up to E,.. = 16 MV/m limited by strong Q-slope (“Wuppertal” slope) and early
quenches.

*  The coated Nb;Sn has the energy gap of about 3.4 meV and the transition temperature of about 18 K
consistent with the high quality Nb;Sn.

* The coating is reproducible for the same cavity, but varies significantly between cavities.
e  Surface studies indicate(24.5 £+ 2) % Sn content consistent with high quality Nb;Sn.
«  XPS data indicates no gross TI or Cl contamination; a thin layer of Nb,Os/SnO, on the surface

Outlook:

Coating non-uniformity
Low field quenches
Q-slope
Cryomodule demonstration
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C1C2 Nb,Sn 1.5 GHz 1-cell cavity at 4 K
ALD3 Nb,Sn 1.5 GHz 1-cell cavity at 4 K
BL1 Nb,Sn 1.3 GHz 2-cell cavity at 4 K
2H3 Nb,Sn 1.3 GHz 2-cell cavity at 4 K

Wuppertal result 1.5 GHz 1-cell cavity at 4 K
Cornell result 1.3 GHz 1-cell cavity at4 K
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