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frequency ( faropier) Should increase linearly with
field at a slope of g/2p (g is the gyromagnetic
ratio, so g/2p = 28.7 GHz/T) and decrease very
weakly with current, which is in agreement with
Fig. 1, A and B, respectively.

From the MR value at the transition, we can
conclude that the Co layer tilt angle required to
nucleate a droplet at -6 mA is ~50°. Assuming
that the nucleation is primarily driven by the per-
pendicular component of the spin-polarized cur-
rent density, we expect the required nucleation
current to be inversely proportional to the perpen-
dicular component M, of the fixed layer magne-
tization. Because M, is linearly proportional to
the perpendicular field for the easy-plane Co (fig.
S1) (22), we can directly test this assumption by
plotting the nucleation current (lggpret) Versus in-
verse applied field, 1/H (Fig. 1D). We indeed ob-
served that lgropier IS inversely proportional to the
applied field and that the slope of this depen-

dence scales with NC area, confirming that the
droplet nucleation is governed by the perpendicular
component of the spin-polarized current density,
regardless of the applied field and NC size.

\We now turn to the modulation sidebands that
appear simultaneously with the nucleation of the
magnetic droplet. The droplet and its field depen-
dence are very robust and reproducible from de-
vice to device; however, we found greater variation
in the modulation, with some devices showing
single (Fig. 2A) and multiple (Fig. 2B) well-
defined sideband pairs, some showing strong peaks
at fdroplet
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the experimentally observed modulation side-
bands. However, this explanation is not con-
sistent with the observed hysteresis (Fig. 2B),
predicted for stable, nondrifting droplets (13),
because it precludes the periodic death and re-
birth of the droplet. Upon decrease of the current
below the nucleation threshold, a new droplet
cannot form once the first droplet has disap-
peared. Micromagnetic simulations reveal two

possible explanations for this discrepancy re-
lying on the presence of a sufficiently canted
polarizer for moderate fields. The drifting drop-
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