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INntercalated TMDs -
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Layered 2H-NbS2
Centrosymmetric at 1/4 filling
Becomes chiral at 1/3 filling
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Magnetic structure
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Magnetic susceptibility of a single crystal of Fe,.,,NbS, versus temperature. Black
squares: X_|caxis. Open circles: X|[c axis.
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antiferromagnetic
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What is an
antiferromagnetic switch?
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In the presence of spin orbit coupling and broken inversion symmetry, an applied
current can attain a partial spin polarization due to the Edelstein/Spin Hall effect
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What is an
antiferromagnetic switch?
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What is an
antiferromagnetic switch?
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What is an
antiferromagnetic switch?
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Chiang et al. Phys. Rev. Lett. 123, 227203



Antiferromagnetic Switching
IN Fe1/3-sNbJS2

AAMAMANMN

0 120 240 360 480 600
Time (s)

Nair, Maniv, JGA Nature Materials 2020



Antiferromagnetic Switching
IN Fe1/3-sNbJS2
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Extremely low current
densities and pulse durations
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Domain boundary motion
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Anisotropic MagnhetoResistance
& switching in Fe1/3+sNbS2
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/ero-Field
Anisotropic MagnetoResistance
& switching in Fe1,3+sNbS>
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/ero-Field
Anisotropic MagnetoResistance
& switching in Fe1,3+sNbS>
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Collective dynamics of
the coexisting spin glass
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The presence of the spin glass is essential in facilitating the switching
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The AMR is completely indifferent to the presence of the spin glass,
and the is no change of sign.

Maniv, JGA Science Advances 2020
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Collective dynamics of
a correlated spin glass
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Glassy spin textures form hydrodynamic modes that are locked in phase

Ochoa & Tserkovnyak, PHYSICAL REVIEW B 98, 054424 (2018)
Halperin and Saslow, Physical Review Letter (1977)



Coexisting orders



Anomalous Switching
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Anomalous switching
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Anomalous Switching
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Nearly degenerate
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Evolution of the
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Can be naturally explained by the two order parameters



Summary

e Collective spin-glass
dynamic appears to
facilitate the better spin
transport into the AFM.

e Nearly order degenerate
order parameters lead to
highly tunable switching
with unusual current/pulse
width dependence.

® | ots of open questions
remain. For example, the
magnetic order is entirely
iNn-plane, why is there single
pulse saturation?
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