—A Quench studies for ILC cavities

\-;... G. Eremeev, J.Dal, R. L. Geng, and A. D. Palczewski, TINAF, Newport News, U.S.A.

ABSTRACT: Quench limits accelerating gradient in SRF cavities to a gradient lower than theoretically expected for superconducting
niobium. ldentification of the quenching site with thermometry and OST, optical inspection, and replica of the culprit is an ongoing effort
at Jefferson Lab aimed at better understanding of this limiting phenomenon. In this poster we summarize experiments that have been and
are being developed at JLab for guench studies and highlight some of our findings with several SRF cavities that were limited by quench.
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Optical inspection
Part of the defect identification and characterization is S : Using the
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Dual mode excitation Quench understanding Artificial defects

The idea is to exci_te two modes in the 9-cell cavity limited by TBONROOL 17 MV/m x quench dual mode excitation Contamination, surface features, local field N Br
the same quench. Depending on the nature of the quench we expect enhancement, etc., can lead to suppressed superconductivity
two scenarios: = Dual mode excitation data that will limit the achievable gradient. In order to gain
1. If itis a thermal quench, then the limitation during excitation of : H,*+H,* = const Insight into contribution to quench from topological features

two modes will be H,2+ H,2, where H, and H, are fields ineach " —— H,+H, = const four pits with well-defined geometry were created on the
mode; 2] —— The best fit for H “+H," = const : § Inner surface of a 1.5 GHz CEBAF-shaped cavity.
2. If it is a magnetic quench, then the scaling will be H,+ H, | o =1.8928 £ 0.01695  The cavity was limited at 13 MV/m by a deeper pit in the
» Total 7 defects were measured with this technique in PKUZ2, Jlab - Thermal quench high magnetic field region;
LG-1, and TBONROO1; / * Field dependence of quality factor, local heating with
 Quench in Jlab LG-1 in 8pi/9 mode at 40.5 MV/m has exponent of conventional thermometry as well as local heating around
1.50 £ 0.04, indicating that it Is not a magnetic quench; | limiting defect with high resolution thermometry were
1 mode limiting defect in TBONROO1 has exponent of 1.91 £ 0.03, - measured and compared to calculations.
which is the closest to thermal quench exponent we’ve measured so | Magnetic quench
far.
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EB re-melting Centrifugal barrel polishing
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CONCLUSION: In this contribution we summarized experiments that have been and are being developed at JLab for quench studies. Quench
Identification with thermometry and second sound, guench characterization with optical Inspection, thermometry, and replica are standard
processes at JLab aimed at understanding guenches. Recently developed high resolution thermometry was specifically created for quench region
heat evolution and high resolution quench spot characterization. Dual mode excitation and artificial pits measurements were designed to probe the
nature of quench and experimentally evaluate contribution from topology to quench. Studies under way to develop quench mitigation technigues,
such as electron beam remelting and centrifugal barrel polishing.
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