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Work Package 4 - Thin film cavity production
Work package leader - Prof.  M.J. Sadowski (IPJ, Swierk, Poland)

This work package embraces two main tasks:

WP4.1 - Linear cathode arc coating
Task leader – P. Strzyzewski then R. Nietubyć (IPJ, Świerk, Poland)

WP4.2 - Planar cathode arc coating
Task leader – Prof. S. Tazzari (Univ. Tor Vergata, Rome, Italy)
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Our job

Structural and mechanical

studies of Nb films
Deposition

 
4.1 Linear-arc cathode coating 
4.1.1 Installation &commissioning of coating apparatus 
4.1.1.1 Modification of prototype facility for single cells 
4.1.1.2 Optimization of a triggering system 
4.1.1.3 Prototype facility ready 
4.1.1.4 Study of arc current reduction and stabilization 
4.1.1.5 Optimization of powering system 
4.1.1.6 Coating apparatus operational 
4.1.1.7 Coating of single cells 
4.1.1.7.1 Coating of single-cell without micro-droplet filter 
4.1.1.7.2 Design and construction of a micro-droplet filter 
4.1.1.7.3 Micro-droplet filter ready 
4.1.1.7.4 Coating of single cell with micro-droplet filtering 
4.1.1.8 Coating multi-cell 
4.1.1.8.1 Design and commissioning 
4.1.1.8.2 First multi-cell coating 
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Nb/sapphire 001

abias┴ = 3.3046 ± 0.0091 Å (for bulk bcc a = 3.3004 Å)

agrnd┴ = 3.3036 ± 0.0091 Å



quasi-epitaxy with SR XRD?
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R(T)
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Annealing the Nb/sapphire layers showed 
some structural changes  occurring at 400 °C. 



Nanondentation
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Hysitron, Ubi 1, Berkowic
tip



Previous deposition
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First cavity deposition has failed

Wrong surface preparation

p= 10 -8 mbar 

Ubias = -60 V 

f= 10 kHz, rectangular, 
filling = 30%, 

t=  240 s, 4×60 s

HPR  100 bar



Setup improvements
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cooled anode

pulse HV supplier for bias and for arc feeding



Tomorrow…
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First cavity deposition failed

Wrong surface preparation

p= 10 -8 mbar 

Ubias = -60 V 

f= 10 kHz, rectangular, 
filling = 30%, 

t=  240 s, 4×60 s

Hopeful second deposition

Improved surface preparation

p= 10 -10 mbar 

Ubias = -1000 V 

f= DC or 0.5 Hz, rectangular, 
filling = 30%, 

t=  600 s  continuously



-300 V
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Hopeful second deposition

Improved surface preparation

p= 10 -10 mbar 

Ubias = -1000 V 

f= DC or 0.5 Hz, rectangular, 
filling = 30%, 

t=  600 s  continuously

Basing on our experience, we can 
cautiously, but reasonably expect 
successful deposition tomorrow.
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3 cell cavity

Coming soon
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No. 

 
Task 

 
Begin. of 

task 
End of 
Task 

Status 
Nov. 2006

4.1 Linear-arc cathode coating 01-01-04 26-10-07 80% 
4.1.1 Installation &commissioning of coating apparatus 01-01-04 12-12-06 90% 
4.1.1.1 Modification of prototype facility for single cells 01-01-04 14-09-04 100% 
4.1.1.2 Optimization of a triggering system 22-03-04 11-10-04 100% 
4.1.1.3 Prototype facility ready 11-10-04 11-10-04 100% 
4.1.1.4 Study of arc current reduction and stabilization 11-10-04 07-02-05 100% 
4.1.1.5 Optimization of powering system 07-02-05 14-03-05 100% 
4.1.1.6 Coating apparatus operational 14-03-05 14-03-05 100% 
4.1.1.7 Coating of single cells 14-03-05 30-06-07 80% 
4.1.1.7.1 Coating of single-cell without micro-droplet filter 14-03-05 31-03-07 80% 
4.1.1.7.2 Design and construction of a micro-droplet filter 14-03-05 30-06-06 100% 
4.1.1.7.3 Micro-droplet filter ready 31-12-05 30-06-06 100% 
4.1.1.7.4 Coating of single cell with micro-droplet filtering 02-01-06 30-06-07 70% 
4.1.1.8 Coating multi-cell 30-06-07 28-12-07 10% 
4.1.1.8.1 Design and commissioning 30-04-07 30-09-07 20% 
4.1.1.8.2 First multi-cell coating 30-09-07 28-12-07 0% 
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The End


