Phase crystals: a class of non-uniform (B Results based on:
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1. Summary: phase crystals

What? spontaneous phase gradients: py(r) = 5VX(r) + SA(r) g X (phase)
e currents and magnetic fields . e
 different realizations (bulk, surface, ...)
 2nd order transition at T" ~ 0.2T.
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* robust (competing orders, perturbationsx ‘- '

Contact: patric.holmvall@physics.uu.se

Non-local linear response:
Fiin = [ drdRV x(r) - p(r, R) - Vx(R)/< 0
j(r) = [ dRp(r,R)-p,(R) instabily

(negative stiffness)

Non-local superfluid density tensor: /condensate, favors: Vy =0
Why? « generally: negative stiffness W L e~ IR—TI/¢ [AQ o |Rmml/€)2 _ A2 _|Rmm|/£} 3
- surface realization: flat bands piy (1 ) = kil T, SR [0 (1—e ) e r @ fo R
- @® L g/ e IR7TI/¢ 1 A% —|Rmin|/¢ |—bound states, favor: “’4',\
So what? « Novel non-uniform state et pij (r B) = ki3I T 2, “TR=] [‘%6 } Vi #0 | L® ,’: p;s(R)
(different from Abrikosov & FFLO) Non-uniform ground state (from energy minimization): ](7“) ®\@?’ é)
* Explains experimental controversy? V.
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(cuprate edge currents)

Resonant Andreev Reflection breaks superconductivity:
(a) d-wave [110]-interface (b) s-wave spin-active intface (c) py interface = B PN
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(d) broken order parameter (e) density Zero-energy Statesl- | robust against:
lF-=-=----=--= - of states Broken superconductivity 0 0 « competing orders [2]
_ I'=0.11. 52 Energy cost: 6| Surface magnetic fields 16  external fields [3]
& % ~ 7|Ag| >0 . Sy » geometric perturbations [4]
= 1=, Phase crystallization: =4 g « different fermi surfaces [5]
i Healed Superconductlwty 9 OUU o microscopic effects [5]-[6]
Energy gain: » strong correlations [6]
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