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* Strains affect morphology and dynamics of
antiferromagnetic textures

* Antiferromagnets can be effectively manipulated by
strains
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* Magnetoelasticity: frozen spontaneous strains and
domain walls

* Incompatibility of strains
* Nonequilibrium strains: switching
* Equilibrium domain structure: Micr-a-magnetics

 Conclusions

@ SPICE Seminar—2021-02-17 - Olena Gomonay 7



4
Magnetostriction and spontaneous strain |NSP/RE

INTERDISCIPLINARY
SPINTRONICS RESEARCH

@8
D
®)
L
O

Paramagnetic state

WP H _.n@n

A 0
O = i (Welas T Wme) =0

SPICE Seminar—2021-02-17 - Olena Gomonay 8



“Frozen” lattice
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Modification of the potential energy INSP/RE
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Free magnetic domain wall motion
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Magnetoelastic domain wall
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Pinned domain wall INSP/RE
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Polarization of eigen modes
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* Incompatibility of strains
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Example I: AF + substrate INSP/RE S
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Example ll: domain A + domain B INSP/RE $
A ASpon _ Aspon
N X Uy B

Incompatibllity between deformed regions
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Elasticity problem INSP/RE
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* Nonequilibrium strains: switching
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Zhang et al Phys. Rev. Lett. 123, 247206 (2019)
Baldrati, OG, et al. Phys. Rev. Lett. 125, 77201 (2020)
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Current, field and stress INSP/RE
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Meer, OG, et al. , Nano Lett. 21, 114 (2020)
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* Equilibrium domain structure: Micr-a-magnetics
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Flat domain wall
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Nye domain wall INSP/RE
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Domain wall energy INSP/R
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Wadley, Reimers, et al, Nature Nanotechnology
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Micr-a-magnetics INSP/R
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—lastic degrees of freedom => integrated out
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Destressing energy
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Magneto+-elastic:

AAn+H = —-H_.un

(V)éa) = - Ho(VIn @ )

Magnetic plasticity (Kleman, Miltat, 1972)
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Domain structure in FM INSP/RE
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Field-current equivalence in CoO INSP/
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Baldrati, OG, et al. Phys. Rev. Lett. 125, 77201 (2020)
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Pinned domain wall INSP/RE $
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Incompatibility AF-substrate INSP/R
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Incompatibility of strains
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Magnetoelasticity
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