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ABSTRACT: We have studied thermal breakdown in several multi-cell superconducting radiofrequency cavity by simultaneous
excitation of two TM,,, pass-band modes. Unlike measurements done in the past, which indicated a clear thermal nature of the breakdown,
our measurements present a more complex picture with interplay of both thermal and magnetic effects. JLab LG-1 that we studied was
limited at 40.5 MV/m in 8pi/9 mode, corresponding to B, = 173 mT in the end cells. Dual mode measurements of this quench indicate that
this quench i1s not purely magnetic, and so we conclude that this field is not the fundamental limit in SRF cavities. With further advances In
preparation techniques such as chemical polishing and centrifugal barrel polishing SRF cavities will reach higher gradients.
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Conclusions

We have studied thermal breakdown In several multi-cell superconducting radiofrequency cavity by simultaneous excitation of two TM,,, pass-band modes.
Unlike measurements done In the past, which indicated a clear thermal nature of the breakdown in SRF cavities, defects in modern SRF cavities present a more
complex picture with interplay of both thermal and magnetic effects. The data for all defects can be characterized with a single parameter, exponent in gquench
field dependence. For defect that we’ve measured this exponents range from 1.4 to 1.9. Surprisingly, in JLab LG-1 that was limited at 40.5 MV/m, corresponding
to Bpeak = 173 mT In 8pi1/9 mode, dual mode measurements on this quench indicate that this quench is not purely magnetic, and so we conclude that this field is
not the fundamental limit in SRF cavities. With further advances In preparation techniques such as chemical polishing and centrifugal barrel polishing SRF
cavities will reach higher gradients.
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