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Proximity effect in S/F systems
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Dependence of the critical temperature on the thickness of the F layer
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Phenomenological description of FFLO states
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Transversal FFLO states
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Can in-plane FFLO states exist?
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Paramagnetic Meissner effect in dirty S/F bilayers

Local paramagnetic response
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Paramagnetic Meissner effect and FFLO instability
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In-plane FFLO states in film-film S/F structures
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The criterion of instability: vanishing of the Meissner response

x
y

z

2
2

0

2 8A
SF A k dxλ

π π
−Φ = − 

  ∫



{ }exˆ ) pˆ (f krf ix=






2
2

0

1 0
2

se n dx
d m

λ− = <∫

0d λ<<

In-plane FFLO state



{ }exp( ) i rx k∆ = ∆






x
Sd− Fd0

S F
ψ h



k


1.2F Fd ξ= :s s

f f

d D
Dξ

0.13•
0.125•
0.12•
0.1165•
0.1148•
0.114•
0.113•
0.1125•

( )2
2

2 ˆ ˆ ˆ ˆˆ ˆ ˆ 0
2 2 2n
D f D if h f f h

x
kω σ σ∂  − + − + + ∆ = ∂  

 

 

121
0 2

( )ln 2 ( ) 0Sc
c

nc

k kT T f
T n

π
∞

=−∞

 ∆
∆ + − = + 

∑

( ) ( )ˆ ˆ ˆs t yf f f ik σ σ= +




{ }max ( )c cT T k=

Inhomogeneous FFLO states in thin S/F bilayers

0

f
f S f

c s

Dh d
T D

ξ ξ≤ ≤
0

f

s c

D h
D T

>> ~F fd ξ0c cT T<<



Other systems with in-plane FFLO instability
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Phase diagram of S/F bilayers in the in-plane FFLO state
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In-plane FFLO states in S/F/N and S/F/F' systems

FFLO states at T≈Tc0 
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Thank you for attention!
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