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Why antiferromagnetse

Fast magnetic dynamics

Radiation hard/less susceptible to
external fields

No pesky internal magnetic fields!

Linear magnon dispersion
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Spin Transport In AFs

Spin Nernst Effect of Magnons in _ Piezospintronic effect
Colliner Antiferromagnets anfiferromagnetic honeycombs

Ulloa ef al. arXiv:1707:08895
Chengetal. PRL117, 217202 (2016)

Left-handed

vT

Right-handed



> N>

Magnonic transport

LNM AF RNM




Magnonic transport

LNM AF RNM

Take home messages:

(1)Spin Seebeck etffect can arise
without magnetic field via
symmetry breaking at interfaces

(2) Magnon conductance strongly
enhanced near spin-flop fransition



Outline

» Brief overview of antiferromagnets



Antiferromagnetic basics
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Antiferromagnetic basics

H < H, H > H.

antiferromagnetic phase spin flop phase
A
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Antiferromagnetic basics

H < H,

antiferromagnetic phase
A




Antiferromagnetic basics

H < H,

antiferromagnetic phase
A

0< H<H,



Spin seebeck effect in AF

Theory: Rezende et al. PRB 93, 014425 (2016)
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Outline

e Classical AF dynamics



Stochastic LLG approach

(bulk)

hn=F,, Xxn

hm=F,, xm+F, xn



Stochastic LLG approach

(bulk)

hm=F, xn+T1,

hm=F,, xm+F, xn+71,

Tm — (fm_ahm) ><m+(fn—()4hn) X 1n,
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AF/NM coupling

compensated interface uncompensated interface
(unbroken lattice symmetry) (broken lattice symmetry)
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AF/NM coupling

compensated interface uncompensated interface
(unbroken lattice symmetry) (broken lattice symmetry)
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synthetic AF:




AF/NM couplmg

(zero temperature)

compensated interface
(unbroken lattice symmetry)
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AF/NM coupllng

(zero temperature)

uncompensated interface
(broken lattice symmetry)
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AF/NM coupllng

(finite femperature)

uncompensated interface
(broken lattice symmetry)

111111
\ L)
pS et
RN

Js = Reiim]nx(uxu—hﬂ)—l—lnjiu] (pxn—hmn)+Cn xm

+stochastic ferms



Antiferromagnetic Magnons
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AF/NM coupling (microscopics)
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AF/NM coupling (microscopics)



AF/NM coupling (microscopics)
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AF/NM coupling (microscopics)

=& (JZS )+ 53 Silx ) 1
_ i+ H“\\\\ '

I

I

Uiae = =83 [ @ (Tupa(x) = Jopm()) Wi (x) i)

Umklapp channel: “specular” channel:
kij—k =G ki — Xy =0

1 Im[g™
>jS:Re[g ]nx(uxn—hh)+ mlg ](,uxn—hfl)-
4T 4




AF/NM coupling (microscopics)
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AF/NM coupling (microscopics)

Jo = Ga (—pia) jg = —Gg (—pug)

(diffusive regime)




AF/NM coupling (microscopics)

Ja = Ga (1 — pa) jg = —Gpg (1 — pg)

(diffusive regime)




AF/NM coupling (microscopics)
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Stochastic LLG approach
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Stochastic LLG approach
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Stochastic LLG approach
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Equilibrium
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Outline

« Ballistic fransport



Spin seebeck effect

LNM AF RNM




Spin seebeck effect




Spin seebeck effect




Spin biasing

LNM AF RNM




Spin biasing
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Experimental estimates

Spin Biasing Spin Seebeck
Pt MnF, Pt Pt MnF, Pt




Conclusion

Both symmetric and antisymmetric electron scattering at N/
AF interfaces conftribute

Enhanced magnon conductance near spin flop transition

Current work: magnon-magnon, magnon-phonon scattering,
elastic disorder scattering for thicker films



