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Superconducting Radio-Frequency Cavity
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SRF in High Magnetic Field
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S. Calatroni et al, Supercond. Sci. Technol. 30 075002 (2017).
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Vortices in Superconducting Surface
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Terukazu Nishizaki and Norio Kobayashi 
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Resistivity from un-pinned vortices



Niobium Titanium Film
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Why YBCO tapes?
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Cavity Design and Comsol Simulation
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 Surface Current (blue arrows, 
colored surface plot)

 6.85 GHz

 Electric Field (red arrows, colored 3D plot)
 Magnetic field (yellow arrows)
 6.85 GHz



YBCO Tape Attachment
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 Attach YBCO tape on the cavity inner surface with epoxy.
 Cut edges of the YBCO tapes exposed on the side.
 Remove protective layer.
 Sputter silver on the side of the tape. 



RF Measurement in Cryo-cooler
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 A temperature sensor had been attached at the bottom of the cavity.
 For the temperature measurement the temperature had been varied from 300 K 

to 4.06 K.
 For the magnetic field measurement the temperature had been varied from 4.06 

K to 4.15 K.
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Data Aquisition
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Temperature Measurement Result
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 Normal-superconductor phase transition temperature: 90 K
 Anomalous resonance frequency drop at 90 K: Diverging penetration depth
 Q factor of YBCO at 4 K is 95,000.
 Q factor of oxygen-free high thermal conductivity copper at 4 K is 56,500.
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Temperature Measurement Result
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 Q factor droped until 0.23 T. (Q ~ 60,000)
 Q factor rose up to the maximum value of 155,000 at around 3.5 T.
 Vortex state transition from vortex liquid to vortex lattice.
 Other source of energy loss could be reduced at the high magnetic field.
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Discussion

2019-03-28 KAIST LTSPM / IBS CAPP 13

 The ratio between the known surface resistance of 4 K YBCO (0.02 mOhm) and 
copper (5 mOhm) at 5-6 GHz is 250.

 The maximum Q factor can be increased with techniques of exposing bare YBCO 
surface from a tape and eventually reducing the area where surface loss occurs 
inside the cavity.



Conclusion
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 High quality factor superconducting cavities are needed in various high energy 
physics experiments.

 YBCO has many strength to realize it in GHz range. (Vortex pinning, Well-
textured film etc)

 We made 


