


variation in the trailing shield angle φ to mitigate its magneto-static impact on the STO. In addition, two
important parameters that impact the STO performance are the STO dimension (STOSize) and the current
density (J). These make up the 4 control parameters that we have chosen to optimize in the current study.

The optimization is performed through micromagnetic simulations, with judicious choices for the values
of the above mentioned control parameters. The observed AC field (HAC) at the surface of the medium at
a point below the STO is computed through micromagnetic simulations and it is the oscillation properties
of this field that we seek to optimize. A sample micromag output is shown in Figure 2. The micromagnetic
simulations of the STO include the impact of both the magnetic fields from the writer and from the soft
underlayer (SUL) of a double-layered medium in this work.
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Figure 2: Oscillation of the FGL magnetization shown in red. The write field from the MP is shown in black.
An ideal sinusoid with parameters ωi and φi is shown in blue.

To obtain our cost-function parameter we align an ideal sinusoid (shown in blue) of the form cos(ωit+ φi)
to the FGL oscillation. Our DoE search will attempt to maximize the correlation between the ideal sinusoid
and the oscillation of the FGL field. The parameters of (θ, φ, STOSize, J) that optimize this cost function
will be searched for using the response surface methodology (RSM). A list of the parameters used that are
held constant in this work are shown in Table I.

Table I: The non-varying parameters used in our micromagnetic simulation optimization.

STO Parameters

4πMs Hk α Exchange A thickness Polarization Interlayer
FGL 20 kG 31.4 Oe 0.02 2.5e-6 erg/cm 10 nm Factor Thickness
SIL 6 kG 31.4 Oe 0.02 0.75e-6 erg/cm 2 nm 0.5 2 nm

Main Pole Parameters

MP Angle MP width MP-TS gap 4πMs Hk Exchange A α

15◦ 40 nm 20 nm 24 kG 31.4 Oe 3e-6 erg/cm 0.2
SS Parameters TS Parameters

MP-SS 4πMs Hk α MP-TS 4πMs Hk α

60 nm 15 kG 50.2 Oe 0.2 20 nm 15 kG 50.2 Oe 0.2
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