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Low sample resistance (7 - 100 p€2)

SQUID—based

» Measure with
tor circuit

current compara

|-V characteristic of overdamped/

Josephson junctions

Measureat T=4.2K in “qunck-dipper“

cryostatin helium storage dewar

| = critical current




d :5nm.2R=40 um

Random Fraunhofer pattern due
to complex domain configuration




Trick: achieve flu
Co/Ru/Co synthetiC antiferro

antiferromagnet
hofer pattern!

Co/Ru/Co synthetiC
restores Fraun

without Ru
deo = 5 nrr>1‘
); w =40 um

with Ru







_triplet

o't we seen PN
correlations?

Why hav

. PdNi

_ Inhomogeneous M = short spin
— Bad for propagation of triplet
_ Good for generation of triplet

. Co/Ru/Co
_ Homogeneous M
_ Bad for generation of triplet

_ Good for propagation of triplet

memory length

-
Propagate triplet

Co <




Khaire. Khasawneh, Pratt, & Birge, Phys. Rev. Lett. 104, 137002 (2010)




homogeneous X layer?

¢ crucial to have in

s
No! Ni works just @S

well.

| Ni i

d, (nm)

. "
Khasawnell Kllalfe. Klose. ratt, & Birge. Supercond SCI echnc :
’I 4 8 ‘1' ) &\
P h Z L) (N |11 ).

Mechanism for

M Houzet and A. 1. Buzdin PRB 76, 060504R 2007

e CARE
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uX CuCo :

F | i

X = PdNi, CuNi, or Ni

£ .. :
and F” are not required to be inhomogeneous
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Co/Ru/Co undergoes “SPY

()

H~=0 Hlarge H

peculiar feature: these spin—triplet
re odd In frequency!

pair correlations @

(idea of Berezinski in 1974)

. s=1: pairs not subject to Eex

— long-range penetration in F

@ Sr,RuO;,
« (=0: insensitive to disorder

G

Bergeret, Volkov & Efetov, Rev. Mod. Phys. 77, 1321 (2005)




Summary

search for long-rand
hson junctions:

e supercurrent

. Experimental

in S/F/S Josep
_ F = PdNi: no triplet {to0 much spin

_memory loss)

_ F = Co/Ru/Co: no triplet (not enough magnetic
inhomogeneity)

_ F = X/Cu/Co/Ru/Co/CulX: clear signature of triplet

— other options for F: see next talk

« New type of Fermion pairing occurs in S/F
systems: odd-frequency, spin-triplet, s-wave.

('um‘lusions

y filters out singlet current
pmh.lfuhfy

ced supvr(um'nl

d triplet current

o S//S strong!

- Singlet pairs have low
.. Domain walls seem to pmvndv enhan

» » & ‘\
~ Mixers to create triplet currents spin polaris

tunneling

« SFS triplet junction can be reliably created with Ho mixer layers
. Nb/Ho/Co/Al/Co/Ho/Nb junctions have relatively large triplet
current

therefore triplet pairs propagating in Al

~ No mixer between Co and Al
~ Triplet pairs can extracted from ferromagnets - to be used to do spintronics
.

~ Suggestion that | R, decreases at T, but further research needed




