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Abstract: 
 
When spin angular momentum is exchanged or transferred between a spin polarized current 
and a ferromagnetic metallic layer or electrode, a torque is created on the background 
magnetization by the current when its polarization is not parallel to the magnetization. The 
details of this transfer depend on whether one uses a purely ballistic description based solely on 
the equilibrium states of the ferromagnetic layers, or if one includes the out-of-equilibrium spin 
accumulations attendant to driving a charge current across noncollinear magnetic layers. Also 
the details depend on whether the nonmagnetic spacer layers between the magnetic layers are 
metallic or insulating.  
 
For noncollinear metallic magnetic multilayers we find current driven spin accumulation 
couple magnetic layers that in equilibrium are independent of one another. This alters the 
description of spin transfer in such a manner that the polarization of the spin current evolves in 
a continuous fashion between layers; there are no discontinuities across interfaces between 
layers. We discuss the implications of this model on the resistivity and on the magnitude of the 
torque produced. The current induced spin flips generated at interfaces by these current driven 
accumulations allow for more spin torque to be generated than predicated solely on a ballistic 
description; in addition they lower the resistivity. 
 
Recent data on the bias dependence of the spin transfer effect in magnetic tunnel junctions 
(when the spacer layer is an insulating or semi conducting barrier) has shown that torque 
remains intact at bias voltages for which the tunneling magnetoresistance has been strongly 
reduced. We determine the effect of magnons emitted by hot electrons on charge and spin 
transport in these junctions by using Caroli's (similar to Landauer’s) formalism. The transport 
is described in terms of the direct, spin dependent, and spin flip probabilities for transmission 
across the tunnel junction. We find that the excitations due to hot electrons, while reducing the 
magnetoresistance, enhance both the charge current and spin transfer in magnetic tunnel 
junctions in such a manner that the ratio of the torque to the charge current does not 
significantly change. 
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