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Manifestations of the oscillations of the order parameter
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Josephson current in a SFS junction
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Josephson current in a SFS junction
very asymmetric case
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CONCLUSIONS

A new framework for describing the superconducting
proximity effect in diffusive ferromagnets:

The interfaces are characterized by GT and Gφ

Gφ modifies the phase and amplitude of the spatial
oscillations of physical signals

New interpretation of proximity effect measurements in PdNi

Identification of experimental signatures of spin-dependent
interfacial phase shifting
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Superconducting proximity effect
at a superconducting/normal interface (S/N) 
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Theoretical description of proximity effect 
from Gorkov to Usadel equations

Usadel Eqs. 

Diffusive limit
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Spin degenerate boundary conditions
for a diffusive S/N interface

Ballistic zone
Isotropisation zone
Diffusive zone
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Spin dependent interfacial scattering

1 2

2

!,n
t

1

!,n
r

1

!,n
t

2

!,n
r

)2(1
,

,,

)2(1
,

,,

!

!!

!

!!

"

"

r

nn

t

nn

i

i

err

ett

1(2)1(2)

1(2)1(2)

=

=

Spin-dependence of the phases !

Following D. Huertas-Hernando, Y. Nazarov and W. Belzig (2002)



θ

V

P1 P2

I

FF

N

Spin dependence of the interfacial diffusion phase shifts
Effects in the F/N/F diffusive  case

S. Urazdin et al.,
Phys. Rev. B 71, 100401 (2005)

A. Braatas et al., (2001)

! "
#
$

%
&
' (= )*

n

N

n

N

nmix
rrGG

*

,,
1Q

Im
(G

m
ix )= 0

Im(Gmix) in
creases

Spin accumulation
supressed by interfacial

precession effects for θ≠0, π

N

r

N

rmix
G

!"
==

,,
0 ## if )Im(

Py/Cu/Py



S/F/N ballistic point contact
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Angular parametrisation of the problem
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Boundary conditions in F for a S/F interface:
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Semi-infinite S/F structure
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Experimental parameters for Nb/PdNi structures
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3 fitting parameters: 
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Theoretical interpretation of
Proximity effect measurements in PdNi

60 80 100 120 140
0

20

40

60

80

!
F
=36 A

 

e
 I0

  
/G

tR

 (µ
e

V
)

d(A)

60 80 100 120 140

0.98

0.99

1.00

d(A)

!
F
=50 A

N
(0

)/
N0

  

0

t
a =0.4

+
-

0 0



Theoretical interpretation of
Proximity effect measurements in PdNi
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