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� Proximity effect and inverse proximity effect in SF systems

� Spread of the stray magnetic field in SF bilayer

� Role of the vector potential. 

� Electromagnetic proximity effect in dirty and clean limits.

� Discussion of some experiments
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Proximity effect and inverse proximity effect in SF systems

Spread of the stray magnetic field in SF bilayer

Electromagnetic proximity effect in dirty and clean limits.



Proximity effect.
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Proximity effect in FS structures.

h= exchange energy

Inhomogeneous superconductivity induced by the exchange field:

1. FFLO state 
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h= exchange energy

Inhomogeneous superconductivity induced by the exchange field:

in dirty limit:

2. Interference effects for Cooper pairs in FS layered structures 
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Inverse proximity effect in S/F bilayers.

Electron spin polarization near the surface. 
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Inverse proximity effect in S/F bilayers.

Electron spin polarization near the surface. 
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Electromagnetic proximity effect in S/F 

bilayers. Aharonov
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Electromagnetic proximity effect in S/F 

bilayers. Aharonov-Bohm effect?
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Can the magnetic field

(not just vector potential !)

escape from ferromagnet to superconductor at large 

distances?
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Spontaneous currents in S/F bilayers. 

Electromagnetic proximity effect.

Spontaneous currents in S/F bilayers. 

Electromagnetic proximity effect.



Spontaneous currents in S/F bilayers. 

Electromagnetic proximity effect.

Spontaneous currents in S/F bilayers. 

Electromagnetic proximity effect.
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Proximity effect in S/F systems
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Long – range triplet proximity effect in dirty SF systems

Bergeret – Volkov – Efetov (2001)

Kadigrobov- Shekhter- Jonson (2001) 
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Exchange field does not destroy triplet 

range triplet proximity effect in dirty SF systems
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Long – range triplet component  Long – range triplet component  

induced by inhomogeneous exchange field

Exchange field does not destroy triplet 
Cooper pairs
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Paramagnetic Meissner effect in dirty S/F bilayers
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Can the superfluid density change its sign?
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Can the superfluid density change its sign?



Meissner effect in clean S/F bilayersMeissner effect in clean S/F bilayers



Effect of misalignment of magnetic momentsEffect of misalignment of magnetic moments



Evidence for the 

long-

component

Evidence for the 

-range triplet 

component









Josephson-type experiment to observe electromagnetic 

proximity effect

type experiment to observe electromagnetic 

proximity effect




