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Finite temperature spin transport from fully 

relativistic scattering theory 
 
A scattering formulation of spin transport implemented with a highly efficient basis of tight-binding 
muffin-tin orbitals makes it possible to treat scattering regions containing ~10,000 atoms including spin-
orbit coupling (SOC). This allows us to study the very complex materials used in the field of "Spintronics", 
to model various types of disorder including chemical and temperature-induced lattice and spin disorder, 
and to calculate a wide range of physical properties besides the electrical conductivity [1,2]. 
As an illustration, I will discuss the role played by SOC at F|N interfaces between ferromagnetic (F) and 
nonmagnetic (N) materials such as the random magnetic alloy permalloy (Py) and the heavy metal Pt. 
Observations of the magnetization damping in N|Py|N trilayers with N=Cu, Ta, Pd, Pt exhibited an 
enhanced damping attributed to the interfaces. Because the experiments were all performed at room 
temperature, it was necessary to include temperature induced lattice and spin disorder [2]. Calculations 
of the magnetization damping based upon energy pumping account quantitatively for the observed 
interface damping enhancement [3] but to interpret the results consistently, it is necessary to account 
for spin-flip scattering in the bulk and at the interface [3]. By calculating the tensor spin current 
throughout the scattering region, a hugely enhanced interface spin Hall angle could be identified for a 
Py|Pt bilayer [4] and it was possible to determine as a function of the temperature all eight parameters 
entering the Valet-Fert description of transport in this Py|Pt system. Inclusion of disorder and SOC led to 
the discovery of results for the resistance [5] and damping [6] in diffusive magnetic domain walls that 
were not anticipated by simpler phenomenological approaches. 
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