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Current-Driven Magnetization Reversal and Spin-Wave Excitations in Co /Cu /Co Pillars
Phys.Rev.Lett. Vol.84 No.14 2000 4 3 J. A. Katine F.J. Albert R. A. Buhrman
E. B. Myers D. C. Ralph The American Physical Society 3149 Fig.1 Schematic of
pillar device with Co (dark) layers separated by a 60 Cu (light) layer. At positive bias,

electrons flow from the thin (1) to the thick (2) Co layer.
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Current-Driven Magnetization Reversal and Spin-Wave Excitations in Co /Cu /Co Pillars
Phys.Rev.Lett. Vol.84 No.14 2000 4 3 J. A. Katine F.J. Albert R. A. Buhrman
E. B. Myers D. C. Ralph The American Physical Society 3150 Fig.2 (&) dv/dl of
a pillar device exhibits hysteretic jumps as the current is swept. The current sweeps begin
at zero; light and dark lines indicate increasing and decreasing current, respectively. The
traces lie on top of one another at high bias, so the 1200 Oe trace has been offset vertically.
The inset table lists the critical currents at which the device begins to depart from the fully
parallel configuration (I+) and begins to return to the fully aligned state(l-). (b) Zero-bias
magnetoresistive hysteresis loop for the same sample

Current-Driven Magnetization Reversal and Spin-Wave Excitations in Co /Cu /Co Pillars
Phys.Rev.Lett. Vol.84 No.14 2000 4 3 J. A. Katine F.J. Albert R. A. Buhrman
E. B. Myers D. C. Ralph The American Physical Society 3149 3152
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Institute of Physics 3810 Fig. 1. (@) A schematic cross section of the nanopillar
device used for the study of spin-transfer switching of Co nanomagnets. (b) A scanning electron
micrograph of the Co nanomagnet before the top Au electrode covers the structure. (c)The
differential resistance dV/dl as a function of magnetic field H applied parallel to the long
axis of the nanomagnet. (d) The critical field Hc that is required to complete the transition
to the fully aligned, low resistance state of a different nanopillar device as a function of
the angle between the field and the long axis of the nanomagnet. The device in (d) has a different
coercive fTield than the device in (c) due to nanofabrication variation.

Spin-polarized current switching of a Co thin film nanomagnet Appl. Phys. Lett Vol.77
No.23 2000 12 4 ALBERTFJ KATINEJA BUHRMANRA RALPHDC American Institute
of Physics 3809-3811
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Spin-polarized current induced switching in Co/Cu/Co pillars Appl. Phys. Lett
Vol.78 No.23 2001 6 4 GROLLIERJ CROSV HAMZICA GEORGEJM JAFFRESH FERTA
FAINI G YOUSSEF J B LEGALL H American Institute of Physics 3664 FIG. 1. (a)
GMR curve of a 200X600 nm? Co/Cu/Co pillar at 30 K with (b) schematic of a pillar; (c) resistance
as a function of current. Single arrows (double arrows ) indicate the irreversible (reversible)
parts of the cycle. The measurement at low current (flat part of the variation) were noisy for
technical reasons and have been omitted from the figure. The thin lines have been obtained by
symmetry and are guides for the extrapolation of R,(1) and R.(I).

Spin-polarized current induced switching in Co/Cu/Co pillars Appl. Phys. Lett Vol.78
No.23 2001 6 4 GROLLIER J CROS V HAMZIC A GEORGE J M JAFFRES H FERT A FAINI
G YOUSSEF J B LEGALL H American Institute of Physics 3663-3665
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Thermally Activated Magnetic Reversal Induced by a Spin-Polarized Current Phys.
Rev. Lett. Vol.89 No.19 2002 11 4 E. B. Myers F. J. Albert J. C. Sankey E. Bonet
R. A. Buhrman D. C. Ralph The American Physical Society 196801-1 Fig.1 (@)
Schematic of the nanopillar device. [(b) inset] Differential resistance vs | for device 1. H
is along the easy axis of the nanomagnet. (b) Distribution of switching currents for device
1, for the parallel to antiparallel transition. (c) Waiting time distributions for device 2.
The distributions are fit to the function e¥™. (d) Dependence of the mean switching current
<lc> on T (closed squares) and current-sweep rate at room T (open squares) for device 3 at H
= 0. The bars show the width 2o, of the distribution.

Thermally Activated Magnetic Reversal Induced by a Spin-Polarized Current Phys. Rev.
Lett. Vol.89 No.19 2002 11 4 E. B. Myers F. J. Albert J. C. Sankey E. Bonet
R. A. Buhrman D. C. Ralph The American Physical Society 196801-1 196801-4
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Effective Reduction of Critical Current for Current-Induced Magnetization Switching

by a Ru Layer Insertion in an Exchange-Biased Spin Valve Phys_Rev.Lett Vol.92 2004
4 23 Y. Jiang S. Abe T. Ochiai T. Nozaki A. Hirohata N. Tezuka K. Inomata The

American Physical Society 167204-2 FIG. 1. (&) SEM image of the top view of an ESPV

pillar. (b) Schematic cross-sectional diagram of a patterned CPP ESPV pillar.
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Effective Reduction of Critical Current for Current-Induced Magnetization Switching
by a Ru Layer Insertion in an Exchange-Biased Spin Valve Phys.Rev.Lett Vol.92 2004
4 23 Y. Jiang S. Abe T. Ochiai T. Nozaki A. Hirohata N. Tezuka K. Inomata The
American Physical Society 167204-2 FIG. 2. Resistance (R) vs sweeping dc current
(1) for ESPV 1 (closed circle with lines) and ESPV 2 (open circle with lines). Both curves have
been measured under 90 Oe magnetic field. The insets show the GMR loops of ESPV 1 (closed circle
with lines) and ESPV 2 (open circle with lines).

Effective Reduction of Critical Current for Current-Induced Magnetization Switching by a
Ru Layer Insertion in an Exchange-Biased Spin Valve Phys_.Rev.Lett Vol.92 2004 4
23 Y. Jiang S. Abe T.Ochiai T.Nozaki A.Hirohata N. Tezuka K. Inomata The American
Physical Society 167204-1 - 167204-4
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