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SPIN SEEBECK EFFECT

Net spin current injected into Pt
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SSE — APPLICATION POTENTIAL

Ability to coat surfaces in
continuous films

a Conventlonal TE device b STE coating
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Enhancement using multilayers
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SSE — FERROMAGNET ASSUMPTION gﬁ’; U@loles

Transverse dynamical susceptibility
Not known in general and enters the spin current term.
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Even exchange spin wave dispersion will determine the result.
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YIG - A COMPLICATED FERRIMAGNET

Fe3* Octahedral (a)

Spin wave spectrum of YIG
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V. Cherepanov et al., Phys. Rep. 229, 81 (1993)

H=-> J;SiS,
ij
Nearest neighbour exchange interactions
Jad =-39.8 K ‘Jdd= -13.4 K Jaa = -3.8K

V. Cherepanov et al. Phys. Rep. 229, 81 (1993)
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ASD - DYNAMICS @l}; TOHOKU

Landau-Lifshitz-Gilbert

Equation of motion for a classical spin in a local field.
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Langevin thermostat
Equation of motion for a classical spin in a local field.
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White noise is usually used, coloured noise adds significant computational
overhead.



ASD - MULTISCALE MODELLING '@’% U@loles

Dynamical response solved
Ab-initio calculations with Langevin dynamics
(spin, exchange, anisotropy) (LLG + stochastic term)

'4 Static properties used using ! . Large scale dynamics using
Monte-Carlo or advanced micromagnetics
|< overdamped Langevin (Landau-Lifshitz-Bloch)

Experimental
measurements Free energy sampling using
(neutrons) constrained Monte-Carlo



DYNAMIC STRUCTURE FACTOR Q\i’% TOHOKU

Atomistic model allows the study of finite temperature effects
Spin wave interactions to arbitrary order
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Spin-spin correlation function
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% Space-time Fourier transform
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The same quantity is measured in neutron scattering
K-space resolution is limited by lattice size
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Frequency resolution is limited by simulation time
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GIG - TWO SSE SIGN CHANGES

Fe3*(a)
No macroscopically observable 7
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FUTURE DIRECTION é@ TOHOKU

% Quantitative analysis for direct comparison to
experiments.

< Many different rare-earth iron garnets to investigate.
+ Look at interface effects including disorder.
% Improve understanding to maximize the voltage from SSE.
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