FIRST-PRINCIPLES CALCULATION OF MAGNETIZATION !! ! !! Wy

{ )
RELAXATION WITH THERMAL DISORDER X’Ji,{“ b, - Lyel
o4 e ]
1 s " Y
Yi Liu, Zhe Yuan, Anton A. Starikov and Paul J. Kelly ",[«j, a
4
. Faculty of Science and Technology and MESA" Institute for Nanotechnology,
University of Twente, P.O. Box 217, 7500 AE Enschede, The Netherlands
Landauer-Biittiker transmission formalism Thermal disorder in clean metals
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Conductance = e—Tr{n"‘} We define thermal disorder by displacing atoms in the scattering

region with a random Gaussian distribution characterized by the root-

Scattering theory of magnetization relaxation [1] mean-square displacerents =(e)

The Gilbert damping in the Landau-Lifshitz-Gilbert equation
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F With intrinsic chemical disorder and SOC, scattering theory is °
capable of describing the resistivity and Gilbert damping of alloys. K 008 7016 0024 2 UUE 002 0,025
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Gilbert damping is experimentally “Resistvity-like” Experiments [2] 8.8 9 29 3.94
observed as a function of temperature. Gilmore et al. [3] 54 3.7 21 -
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We need to introduce temperature dependent disorder.
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Conclusion: Within the framework of scattering theory, we calculate resistivity and Gilbert damping for permalloy with intrinsic chemical
disorder, and obtain results in very good agreement with experiment. For clean metals, we introduce thermal disorder and obtain both
conductivity-like and resistivity-like damping behaviour as observed in experiment. This method is also applicable to alloys.
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