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decreasing width while keeping the NC laterally centered
and of fixed radius. The droplet nucleation is due to a
spin-wave modulational instability [21] leading to strongly
nonlinear dynamics, often requiring micromagnetic simu-
lations to uncover their features. However, an analytical
treatment is available when some simplifications are made,
as will be discussed below.

The system under study is a trilayered NC-SV consisting
of PMA free and fixed layers (Fig. 1). Micromagnetic
simulations are performed for the free layer with the
graphics-processing-unit-based tool Mumax2 [42], using
a second-order Runge-Kutta solver with an adaptive step
bounded between 1 fs and 1 ps [13]. The dynamics follow
the Landau-Lifshitz-Gilbert-Slonczewski equation

dm̂
dt

¼ −γm̂ × μ0H⃗eff þ αm̂ ×
dm̂
dt

− γμ0MsσðIÞfðx⃗Þϵm̂ × m̂ × M̂; (1)

where γ=2π ¼ 28 GHz=T is thegyromagnetic ratio, m̂ and M̂
are the normalized free and fixed layer magnetizationvectors,
respectively, α is the Gilbert damping, and σðIÞ ¼
ℏIPλ=μ0M2

seVðλþ 1Þ is the dimensionless spin torque coef-
ficient where ℏ is the reduced Planck constant, I is the spin-
polarized current, P is the polarization, ϵ ¼ 1=ð1þ νm̂ · M̂Þ,
ν ¼ ðλ − 1Þ=ðλþ 1Þ, λ is the spin torque asymmetry, μ0 is
the vacuum permeability, Ms is the saturation magnetiza-
tion, e



FMR ¼ γμ0ðHa þ Hk − NzMsÞ





periodically changes as the domain boundary precesses.
Consequently, we believe that this novel droplet opens up
new possibilities for low-dimensional droplet applications
and magnetic soliton research.
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