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Orbital Response of a Superconductor to a Magnetic Field

Bulk Superconducting Systems

Screening
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Disk with width << & in a parallel field




Thin Film Superconductivity in
High Parallel Magnetic Fields

Assume magnetic field oriented parallel to superconducting
film of thickness d < & so that there can be no significant
orbital response to the applied field.
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Electron Tunneling and the DOS
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Sample Geometry

3-5nm Be or Al film

B |
Glass slide
Be: T,= 0.026 K (bulk) Al: T, = 1.1 K (bulk)
T.~ 0.6 K (quenched film) T,=27K
barrier type oxide




Spin Paramagnetic Phase Diagram in Al Films
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Pairing Resonance
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Ferromagnetic Carbides: CNi;, CCos, CFe;

3 5 nm CNij, film

X: 7 um

b) 60 nm CNi, film
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Quantum Metallicity in Insulating Be Films

AFM Micrographs of 3 nm films
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Coulomb Gap in High Resistance Be Films

Zeem. litting of B
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Extraordinary MC in VRH Regime
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Phase Diagram Assuming No Spin-Orbit

Bose insulator?

3D metal

quantum metal

discontinuous
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R ~h/ed percolation
Nature 409, 161 (2001) theshold




Inducing Spin-Orbit by Dusting with Au
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Phase Diagram With Spin-Orbit

Quantum metal

Effects of increasing SO coupling




Summary

We observe incoherent Cooper pairs in high-field tunneling spectroscopy.

By fitting PR feature to theory we can determine the gap, the spin-orbit
scattering rate, orbital pair breaking parameter, and the anti-symmetric FLL
parameter GO.

The PR can also be used to determine spin polarization in ferromagnetic films
at fields well beyond the parallel critical field.

High field saturation of MR to R, observed in Be, I

which un




