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h ds hiah di [A. Gurevich, Appl. Phys. Lett. 88, 012511, 2006]
On the way towards high gradient [T. Kubo, Sc. Sci. Technol. 30, 023001, 2017]

e S-I-S’ structure shields bulk superconductor (Nb)

c A> ANb
By, can be increased

* T. > T np reduces surface resistance
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[A. Gurevich, Appl. Phys. Lett. 88, 012511, 2006]

On the way towards high gradient [T. Kubo, Sc. Sci. Technol. 30, 023001, 2017]

¢ S-I-§' structure promises high B .,
* More stable w.r.t. early vortex penetration?

* Moderate decrease of R
* Thick films needed for higher operating temperature !
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Nb,Sn / AlLO, / Nb @ 7.5 GHz

TEO11 sapphire loaded cavity
50mm disk sample
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100nm NbN @ 3.88 GHz, 1 mT TEO11 cavity
130mm disk sample
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NbTiN /AIN /Nb @ 7.5 GHz TEO11 sapphire loaded cavity
50mm disk sample
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75nm NbTIN /15nm AIN/Nb @ 10 mT
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75nm NbTIN / 15nm AIN/Nb @ 10 mT HZB QPR, 75mm disk sample
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S-I-S7: 75nm NbTIN / 15nm AIN / Nb
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75nm NbTIN / 15nm AIN / Nb 60| | ana MHe
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70nm NbTiIN / Nb

No insulator HZB QPR, 75mm disk sample
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* Hard magnetic quench limit at 20-25 mT

* Fit according to S-I-S” multilayer theory -m NbTiN
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S-1-S° RF Quench field HZB......
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Hard magnetic quench limit at 20-25 mT

Fit according to S-I-S” multilayer theory -m NbTiN
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Conclusion

SRF characterization of multilayer structures with sample test cavities
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=» So far: Mostly surface resistance data
at high frequency and low field

=» Consistently: Lower R¢ than for Nb at higher temperature
So far: Severe limitations by residual resistance

=» Penetration depth measurement
agrees with S-1-S” multilayer theory

=» First RF critical field measurements of S-I-S” and
S-S’ structures show low-field quenches

=» We need more data on the RF quench field !

Thank you for your attention!
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S-1-S” Sample HZB......
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75 nm NbTIN =15 nm AIN = bulk Nb
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S-1-S” — R(T,B) — 845 MHz
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