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SIFS Josephson Junction with nonuniform Dependence of the critical current of the SIFNS junction with periodically changed
P
S/F boundary Junction on external magnetic field transparency of N/S interface
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The conditions of the “dirty” limit are fulfilled. And we assume that - . i . i ) . Critical current density at various values of &y in the vicinity
v and y,, are large enough to neglect by the proximity effect in - and far from 0-x transition
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The boundary condition at the interface covered by the dielectric g
E b =
layer (x=0): 0 = i
o F ¢, =0 °38 : 7 0 : 3 3 2 3
x EXTERMAL MAGNETIC FIELD (i uits) -
At the free ends of the Josephson junction y=+L/2: The junction critical current (in the units of z77/eR) as a function of s | |
iq)p =0 the external magnetic field near the point of 0- m transition at [ *l I I
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The sol?mon of the b(l)ledary problem is substituted into the Two different scales (small and extra large field).
expression for the critical current: The temperature is 7=0.17, the exchange magnetic energy is £=25a7.
Jo)= Jc(y)sin((p) . SIFNS Josephson junction with the The maximal current through the ]unctlon as a function of the
additional normal metal layer external magnetic field for 1 and 3.5 steps of N/S boundary
Je(y)= z > [d)F((), Y, w)] Y transparency.
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Conclusions
Full critical current through the junction in the external magnetic * . . s
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field was found from the Ferrell-Prange type equation: . - . The boundary inhomogeneity inside the Josephson junctions with
22 & ‘/’(y) Je(») W) n[ ;0(y)] 0 ferromagnetic weak link leads to inhomogeneous distribution of
7ot Jeo the critical current density along the junction.
here A, is the Josephson penetration depth. In the limit &, <<L<), 4 5 ¥
the solution of the equationip(y) =g, + v where h~H the external It may yield to a formation of a nonuniform mini-contact inside
magnetic field. e — the structure in the vicinity of the point of their 0- transition.
Critical current den Sity distribution ‘g Characteristic scale of this object is of the order of coherence
Far from 0- & transition = 0004 length & or &, depending on the type of the structure.
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oo | d =15 1 = 0002 It seems to be technologically possible to create an array of
. ;ﬂ- junctions with periodically step-like changes of the boundary
E] o 1 =] 0 transparency between their layers due to big scale of critical
£ oo b 4 Z current inhomogeneity.
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] = 10-Te( dy=1083) The dependence of the maximal Josephson current on external
E -0 r,? F 7 E o0 b — — 300Te(dy208) i magnetic field for thes(e structures is essentially different from the
=0 5 Fraunhofer pattern typically observed in usual Josephson
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COORDINATE ¥/ o These structures would be used for the creation of sensitive
Rl — 5 - 5 5 L 5 L - L The critical current density distribution along the junction has the magnetic sensors or superconducting filters.
¥ COORDINATE (arb. vasts ) other scale, much longer than in SIFS. The scale depends on &y. Itis a
near 0- 7 transition over F-layer thickness d consequence of the proximity effect. The junction length Z=3000 .
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7=0.17, the exchange magnetic energy E=25nT, yz,=1, 0-7 transition
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