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Resonant Andreev Reflection breaks superconductivity:

1. Summary: phase crystals

What? spontaneous phase gradients:

3. Example realizations: unconventional [110] and conventional S-I-F

Zero-energy states:
Broken superconductivity
Energy cost:

2. Analytics: instability analysis (quasiclassics and Ginzburg-Landau) 

4. Numerics: fully self-consistent quasiclassics and tight-binding

Local linear response:

Non-local superfluid density tensor:

instability
(negative stiffness)

• currents and magnetic fields
• different realizations (bulk, surface, ...)
• 2nd order transition at T* ~ 0.2Tc

• robust (competing orders, perturbations)

Why? • generally: negative stiffness
         • surface realization: flat bands

So what? • Novel non-uniform state
                    (different from Abrikosov & FFLO)
                 • Explains experimental controversy?
                    (cuprate edge currents)

Phase crystallization:
Healed superconductivity
Energy gain:

Non-local linear response:

condensate, favors:

bound states, favor:

Non-uniform ground state (from energy minimization):

Spontaneous surface superflow

Surface magnetic fields

Surface currents

Contact: patric.holmvall@physics.uu.se

Heat-capacity jump
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robust against:
• competing orders [2]
• external fields [3]
• geometric perturbations [4]
• different fermi surfaces [5]
• microscopic effects [5]-[6]
• strong correlations [6]
   ‣ impurities

P. Holmvall, N. Wall-Wennerdal,
A. B. Vorontsov, T. Löfwander, M. Fogelström

Phase crystals: a class of non-uniform
superconducting ground states that

break time-reversal symmetry


