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Nb3Sn-coated 1.5 GHz multi-cell cavities and 

perspectives for beam acceleration tests 
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Nb3Sn cavities for Upgraded Injector Test Facility 

(UITF) @ Jlab (10 MV x 100 𝝁A)
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Recent data after  the coating system upgrade
U. Pudasaini

Uniform 
coating, no 

obvious 
asymmetry!

4K results

• Consistent Q0 between Q-slope free cavities

• Q-slope limited performance for some 
coatings was linked to variation in Sn source; 
studies are ongoing

• RDT7, RDT10 & TE1G001 had NbTi flanges 
replaced with Nb flanges



Pair work and results

Previous practical Nb3Sn 
accelerating structure 

record is 80 keV !

Quality factor and quench degraded
after the cavity was tuned by about 200
kHz down. Tuning added field-
dependent surface resistance, which
increase by about 30 n at low fields
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Weak points?

Surface imperfection are likely
high stress points, where strain
exceeds the average levels and
significantly degrades surface
resistance → smoothen the
surface by centrifugal barrel
polish

Void in Nb3Sn 
coating, C3C4 
cutout

Pit from nanopolishing media 
overcoated with Nb3Sn
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In lieu of summary

The research in new materials for SRF application is growing…
…but it is important to remember about the quality of the 
substrate

Eremeev, TTC’18
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Baseline test of the new C75 cavities for Nb3Sn 

project
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These cavities were
built by Interatom/RI
and processed at
JLab.

There were a few
TTC meetings in
between …



C75 cavity coating

Uniform coating, no obvious asymmetry… in the second cavity!

U. Pudasaini

5C75-RI-NbSn1 5C75-RI-NbSn2
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Nb3Sn-coated C75 cavity test results
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Re-test @ Fermilab
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Two mode intro

H. Padamsee, D. Proch, P. Kneisel, and J. Mioduszewski, IEEE Trans. Magn. 17, 947 (1981).

T = 2π/|f1-f2|

H=H1+ H2

Time averaged applied field is H1
2+ H2

2, but maximum field is 
equal to H1+ H2 with f ~ |f1-f2|  
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http://dx.doi.org/10.1109/TMAG.1981.1061065


Two mode intro

G. Eremeev and A. D. Palczewski, JAP 115, 023901 (2014)

2/6/2020 G. Eremeev | TTC’0202202012



Two mode results with Nb3Sn-coated 5C75-RI-NbSn2
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Two mode results

H. Padamsee, D. Proch, P. Kneisel, and J. Mioduszewski, IEEE Trans. Magn. 17, 947 (1981).
The conclusion was -- “The data unambiguously supports the thermal model.”

2/6/2020 G. Eremeev | TTC’0202202014

http://dx.doi.org/10.1109/TMAG.1981.1061065


Two mode results
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Conclusions

• Two Nb3Sn-coated 5-cell cavities qualified for assembly into 
a quarter cryomodule for the UITF @ JLab.

• Tin control, avoid titanium, and … tuning or straightening 
Nb3Sn-coated cavities

• “The data unambiguously supports the thermal model.”        
⟹ the path to higher gradients with Nb3Sn-coated cavities 
is in the reduction of thermal impedance
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Thank you for your attention!
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