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Courtesy of M. Poelker

Nb3Sn cavities for Upgraded Injector Test Facility (UITF) @ JLab
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Nb3Sn cavities for Upgraded Injector Test Facility (UITF) @ JLab
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Accelerator cavity coatings

IA320 after coatingThe new coating chamber

Upgrade commissioning

System upgrade design
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CEBAF 5-cell cavity coating results

U. Pudasaini
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First Nb3Sn accelerating pair
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New C75 CEBAF 5-cell cavities coated with Nb3Sn

U. Pudasaini
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tuning CMM tuning

CMM tuning CMM

Cryomodule work is in progress!
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Push towards Nb3Sn cryomodule 



Measuring the nature of the breakdown by mixing 

two modes
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Elmar Vogel ,“High gain proportional rf control stability 
at TESLA cavities”, 
Haipeng Wang , “TM010 Pass Band Modes of TESLA 9-
cell Cavity”

Passband measurements
are routinely done on 9-cell
cavities to measure
limitation in different cells.

Second sound
measurements with
oscillating superleak
transducers allows to
distinguish between
different quenches.

Passband modes in 9-cell
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Passband TM010 modes in multicell cavities



T = 2π/|f1-f2|

H=H1+ H2

Dissipated heat scales as H1
2+ H2

2, but the maximum field scales H1+ H2
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“beating” in applied field



It was done in 1980 by D. Proch on 2-cell cavities: 
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.”
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Thermal breakdown limitation in the older niobium cavities

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


TB9NR001 limited to about 70 mT
TB9RI023 limited to about 140 mT
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Recent mode-mixing measurements

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



“Hc”  z 280 mT
@ 2.0 K
α = 0.00 ± 0.05

@ 4.4 K
α = 0.24 ± 0.02
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Thermal breakdown in Nb3Sn cavities 



Conclusions

➢ 5-cell accelerating cavities were qualified. Work is in progress to built an 

accelerating cryomodule with Nb3Sn cavities

➢ Tuning sensitivity of Nb3Sn cavities is the major concern

➢ “The data unambiguously supports the thermal model”
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