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interfaces in question [7,
used in the calculation of
sumed to be negligible. The Landau-Lifshitz form of
damping is a commonly used phenomenological term
that drives the magnetization to align with the total field.
The Slonczewski SMT torque term is derived in [1] and
assumes a large, bulk ferromagnetic layer with fixed mag-
netization direction ẑ. The SMT torque term is derived
from semiclassical considerations and conserves angular
momentum. As such, inclusion of such a term into the
Landau-Lifshitz equation is helpful for gaining insight
into the coarse-grained dynamics of the system. Relevant
parameters are the gyromagnetic ratio (�), Planck’s con-
stant (h), the free space permeability (�0), the exchange), the saturatio
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Nonlinear solution:—The first-order nonlinear fre-
quency and critical current shifts !�1� and j�1� are deter-
mined by the linear system
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where Ik depend only on the leading-order solution:
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tions larger than jmax, the solitary-wave mode structure
becomes highly nonlinear (compare with Fig. 2). There is
a maximum frequency and corresponding current for a
given physical system �jmax; !̂max�. As the dashed mode
in Fig. 2 shows, frequency saturation corresponds to mag-
netization precession along the equator near the center of
the point contact (mz � 0). For currents less than jmax, the
transverse mode magnitude has a monotonically decreas-
ing dependence on r. For larger currents, the mode is not
monotonic and develops interesting structure inside the
point contact.

Figure 3 shows that, as the point contact size is in-
creased, the slope of frequency versus current decreases
because the slope depends on SMT torque (inversely pro-
portional to r2

�


