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Sr2RuO4     Maeno et al. (1994)

transition metal oxide

quasi-two-dimensional 
metal

chiral p-wave phase

CePt3Si     Bauer et al. (2004)

heavy Fermion compound

non-centrosymmetric
crystal

mixed-parity phase

 Helium-3  -  unconventional superfluid
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random local magnetism

Luke et al 
     (1998)

µSR - zero-field relaxtion

''edge currents'' around
    inhomogeneities & defects

muon-spin depolarization

intrinsic magnetism

edge state currents

Hicks et al 
     (2010)    

data

scanning probes at sample boundaries

scanning Hall
    Tamegai et al

scanning SQUID
     Kirtley, Moler et al  

magnetic signal
clearly below

expected bounds

no edge states ?
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Ce-based heavy Fermion superconductor

CePt3Si
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inversion

consequence:  Rashba spin-orbit coupling

spin splitting of
electron states
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Non-centrosymmetric superconductorsNon-centrosymmetric superconductors

analog to 3He B-phase

helical (chirality coupled to spin)
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quasiparticle spectra - tunneling

CePt3Si 
good candidate for

but no experiments so far

theory
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shift of Fermi surface centers

Cooper pairing with finite momentum

with

analog to Fulde-Ferrel phase  (different mechanism)

helical phase:

Kaur et al, Dimitrova et al

effect of magnetic field on the Fermi surfaces

gauge freedom

phase gradient ''removable''
no currents induced

Magneto-electric effects -  helical phaseMagneto-electric effects -  helical phase
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as a field screening effect
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strongly correlated electron systems
pnictide superconductors

(Ba,K)Fe2As2

since 2008

3d-electrons

''essential !?''

AF

SC

superconductivity
connected with magnetism

Competion
     Cooperation
           Coexistence
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