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Here we study experimentally SFS junctions with a pure strong ferromagnet NI between Nb layers. The aim Is to
Investigate If the strong F -barrier Is suitable for preparation of SFS junction with significant Josephson coupling. We
fabricate and study nano -scale Nb/Ni/ Nb junctions with sizes down to 120 nm and with different thickness of Ni -

barrier (2 -20 nm). Also was analysed magnetization and other characteristics of Josepson spin valves with different
geometri es and sizes 1 n S/ F1/ N/ F2/ S.jJjunctions
orTTEeEesessesssesssessesseesesseseeseseseeeeeeeeeeeseeeeeeeeeseeeeseeeeseeeseeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeee.
’ Sample preparation )\
0
! The layers were deposited by physical sputtering in three steps: I
I -deposit Nb (200 nm) :
: -magnetic spacer 0
i -deposit (Nb 200 nm) :
: The variation In barrier thickness was achieved by angle -deposition . The i
i contacts and leads were defined with photolithography and reactive ion 0
I etching (C& + / ). The junctions were fabricated by angled FIBcuts with :
: | o sub-micron geometers . 0
\| @) Schematic 3D mode] of the junction b) Tilted SEM image of a represented junction ,'
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a) Fraunhofermo d ul at i on o tffor Rpwatd (black) ant downward(red line) field sweeps. Currentvoltage characteristicsa) of No/Ni 5SnmNb at 2K

b)Magnetic fieJd dependencies of the flux in the junction. Each point represents integerintelugf temperature
corresponding to maxima or minima in R(H) from panekfdfla gnet i zat i o nU, obtanedé&sntet U |= P _
data in panef(b). The intermediate step withCNd corresponds to the antiparallel state of the spin valve. b) NE/NISnmNbat 7K temperature
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switching of squareshape spin valves ;|

Ni(5nm)/Cu(10nm)/Ni(7.5nm) of different
sizes. E

First order reversal curve (FORC)
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a) Calculated magnetization lody@x (Hx ). Note
pronounced intermediate step CD, which manifests thg
magnetostaticallgtable antiparallel state of the spin® «f
valve. |
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(b) Configurationof magnetizatiorof the two ferromagneticlayers F1,2 at points Al F along the magnetizatiorcurve A
monodomairscissorlike rotation of magnetizatiorcan be seen (c) Perpendicularto the field magnetizatiorMy (Hx ) for a
downwardfield sweep(d), (e) Showaveragevaluesof sin2 of the angleand half the anglebetweernocal magnetizationsn
the two F layers They representrelative amplitudesof the triplet (d) and the long-range singlet (e) supercurrents,
respectivelyNoteappearancef the characteristicdissimilar

doublemaximaof thetriplet current(d) on bothsidesof the antiparallel stateCD.
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Resistance of the junction vs magnetic field for upward and downwairct
field sweeps at T=1K for S/F1/N/F2/Sjunction.(Ht 2y 3 ajA

Josephsormpsevdaspinvalve
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Characteristics of Ni(5nm)/Cu(10nm)/Ni(7.5nm) samples Characteristics of SFS junction with different Ni thickness

Resistance of the junction vs magnetic field for
upward and downward field sweeps at T=6.4K for
a junction with Ni thickness of 10 nm.
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