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Proximization with an s-wave Superconductor
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Ballistic Transport Regime
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InAs wire with YBCO contacts
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Kitaev's Mode|
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d-wave superconductors: switching from 0- to
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Maximum induced Gap but

Good proximity: Z~0 FA ]

Minimum induced Gap but

Bad proximity: Z~ | maximum B!

We have to optimize Z!

For 0=0.2-0.8 K, even after carefully optimizing B , ¥ , and Ay , only a p-wave
pairing gap on the order of 0.1-04 K is achievable (with low Tc
superconductors). Such small excitation gaps would require operating at
temperatures T<< 0.1 K in order to avoid thermal excitations! A.C.Potter and PA.Lee PRB & PRL 201 |
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free energy YBCO: TRICRYSTAL GEOMETRY:
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boundary states %
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s-wave proximity start from the Dirac chiral boundary
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However, in a circular geometry
antiperiodic boundary conditions
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Summary

3D Tl in the long wavelength continuum model:

* TI provides one helical Dirac boundary state at each surface

® s-wave proximity gives spinless helical particles with
effective p-wave pairing

® HTc superconductors with Tl offer new functionalities:
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