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Spin dynamics

Separate fast variables (electrons) and slow
(atomic spins) and the EOM together with Landau-
Lifshitz damping term gives:
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= —ym; X B; — )/g[ml X [m; x B;]]
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Precession Damping

The effective field  is given by

Antropov et al. PRB 54, 1019 (1996)




Spin dynamics

B 0.7 Heisenberg exchange
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Dzyaloshinskii-Moriya
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Spin dynamics

Langevin dynamics:

Stochastic contribution to

the effective field

o kT
by () =0, Dsuc=r s

(bi,u(t)bj,v(S» — 2D5,uv8ij8([ —.5)

Gaussian distribution
One thermal reservoir
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Magnons

ferromagnetic spin-chain
ground state — } E(q) = hw,
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oW Workflow, similar to MD simulations

XVERITAS HU

* For given temperature equilibrate
 Sample a property, e.g. spin-spin correlations

Spin-correlation function and dynamic structure tactor

CH(r — ', t) = (my ()my(0)) — (my(t)) (m(0)).

r r r r

1 . , .
S*(q,w) = ezq'(r_r)/ e“tOF(r—1' t)dt,
@)= =Y -
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Magnons of 2 ML Fe on W (110)
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Journal of Physics: Cond. Mat. 27, 243202 (2015)
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Multiscale simulations

Ab initio
methods

4 Time scale

ASD (atomistic
spin dynamics)

Micromagnetics
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LLG equation for spin dynamics

Atomistic Micromagnetics
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Multiscale Mechanism
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real atoms
partly coarse-grained atoms

fully coarse-grained atoms

continuum

Mikhail Poluektov, Olle Eriksson and Gunilla Kreiss, Computer Methods in Applied
Mechanics and Engineering 329, 219-253 (2019)
E.Mendez, M.Pouletkov, G.Kreiss, O.Eriksson and M.Pereiro, Physical Review
Research 2, 013092 (2020)
N.Salehi, O.Eriksson and M.Pereiro, https://arxiv.org/pdf/2504.14019
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