Current induced effects in various stacks of layers containing antiferromagnet
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Examples of AFM Spintronics:
[1-5]

Why?

- more materials available

- more robust in external
magnetic field/radiation...

- could be faster switched

- lower energy to switch

- stray field smaller

Hurdles:
- detection of AFM moments
- manipulation of AFM moments

Manipulation of AFM Moments

1) cooling in field
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3) spin orbit torque
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transfer of orbital to spin momentum T —
broken inversion symmetry required

Sample Fabrication

- aluminum mask (contacts)
- negative resist HSQ (Hall bar)
- Hall bar 2 x 7 um

CoFeB (1 nm)
CoFeB (1 nm)

Sample Characterization
-SQUID: AFM/FM coupling
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Second Harmonic Signal Detection

- current induced effective field H

Contributions to Second Harmonic Signal

effective fields:
Antidamping-like Hyp ~m x y
Field-like Hy ~ y
tilt of M from equilibrium => detection in 2®

thermal effects:
Anomalous Nerst Effect (ANE)
Spin Seebeck Effect (SSE)
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Angular dependencies of Second Harmonic Contributions summarized.

SSE contribution from CoFeB does not vary with temperature.

Above Ty torque from IrMn and Ta canceled. Below Ty toque from IrMn dominates, from Ta suppressed.
Torque appears below Ty in sample without CoFeB.

All above could be explained by current induced torque absorbed by AFM moments in IrMn.



