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Baking has an influence on rf performance 

(1) 
(2) 

(1) [C. Antoine, “Material and surface aspects in the development of SRF Nb cavities”, Technical Report] 

(2) [B.Visentin, “High Field Q-Slope”, Proc. SRF2005] 
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> Annealing studies of cavity with 800C baking lead to discovery of 
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> <Eacc>=22.2 MV/m <Q0> = 3.6x1010 

 

[P. Bishop et al., “LCLS-II SRF Cavity Processing Protocol Development and Baseline Cavity Performance Demonstration”, Proc. SRF2015] 
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(1) [D. Gonnella, PhD Thesis Cornell, 2016] 

(2) [A. Vostrikov et al., WEPTY022, IPAC2015] 
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> RBCS depends on mean free path 

> 120C baking moves towards dirty side, 

starting in the clean limit 

> Doping (right amount) gets close to the 

minimum 

> Rres seems to stay the same 

 

> Problem: Low/Medium RRR cavities (aka 

low mfp) have been build and tested 

 Why didn’t we see a high Q there? 

 Influence of Nitrogen itself? 

 Only a surface layer has low RRR, bulk is still 

higher? Thermal conductivity ~ RRR 

 

> Low Quench Field due to reduction of Bc1 

 Nitrogen as pinning center? 

 Potential barrier decrease? 

(1) [D. Gonnella, PhD Thesis Cornell, 2016] 

(2) [A. Vostrikov et al., WEPTY022, IPAC2015] 

(1) 

(2) 
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What is happening? 

> Niobium is inert against Nitrogen below 350C 

> For Doping, Nitrides are a gateway – N concentration is diffusion limited 

> Is Nitrogen entering the material?  

> Why no low field quench? 
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SIMS – Depth Profile of Nitrogen 

(1) [S. Aderhold, TTC Workshop Saclayl, 2016] 

(2) [[Y. Trenikhina et al., J. of Appl. Phys., 117, 154507 (2015)] 

(3) [P. Koufalis et al., arXiv: 1612.08291 ] 

(4) [F. Boratto et al, Metallurgical Transactions A 8.8 (1977): 1233-1238] 
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SIMS – Depth Profile of Nitrogen 

(1) [S. Aderhold, TTC Workshop Saclayl, 2016] 

(2) [[Y. Trenikhina et al., J. of Appl. Phys., 117, 154507 (2015)] 

(3) [P. Koufalis et al., arXiv: 1612.08291 ] 

(4) [F. Boratto et al, Metallurgical Transactions A 8.8 (1977): 1233-1238] 

> Small increase visible (8-10x) 

> Peak of diffusion close to floor of doping 

> Diffusion length  

 for 120C and 48h is 0.03 nm or 30 Å (4) 

 Nb lattice Constant is 3.3 Å 
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Contradictions 

(1) [S. Aderhold, TTC Workshop Saclayl, 2016] 

(2) [P. Koufalis et al., arXiv: 1612.08291 ] 

(3) [A. Dangwal Pandey & G. Semione – Nanolab – to be published] 

(1) 

(2) 

(3) 
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> Material physics & “SRF” physics still unclear 

 Better for Doping than Infusion 

 

> Transfer to industry (Doping - LCLSII) underway 

 Material / Grain Size dependency observed (underlying mechanism?) 

 Proof of principle cavities were all made from one vendor & producer 

 Do a 900C baking before doping at 800C and higher removal before baking helps 
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